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Research, as one important component of the Medicine 

Program mission, occupied an important priority and 

strategic goal for the program excellence and 

recognition. One of the main goals of the program 

strategic plan is to provide an academic setting which 

fosters excellence in health-related research. The 

Medicine Program in this regard implements the 

University Research Strategic Plan and the Medicine 

Program Research Strategic Plan. 
 

 

                                                                  
  

O ur Vision           

To achieve global leadership and excellence in medical 

education, research, patient care, and community service 

and to be the destination for the young minds who wish to 

be successful physicians of the future 

O ur Mission 
 
To graduate qualified physicians and provide high quality 

education, research, and relevant community services that 

promote social accountability 



 

 

 
 

 
Introduc tion 

Research, as one important component of the Medicine Program mission, 

occupied an important priority and strategic goal for the program excellence 

and recognition. Research expectations for faculty have been rising to an 

extent that research productivity has become a major criterion for hiring and 

promotion. This trend has been driven by several factors, including the intense 

desires of the administrators and faculty members for high national rankings. 

To achieve these goals, several key steps are required. This includes 

establishment of Faculty Research Board, establishment and enhancement of 

the research infrastructure (laboratories, equipment, technical staff, etc.), and 

establishment of Organized Research Units (ORUs).  Faculty Research Board 

will be the chief administrative unit and catalyst for advancing research and 

will be reporting directly to the Dean. The Faculty Research Board will 1) 

supervise the creation of multi-investigator collaboratory units; 2) encourage 

scientific research that aligns with the KSA national health care policies; 3) 

achieve scientific excellence by providing state of the art facilities; 4) 

encourage the highest standard of translational research; 5) hiring scientific 

thought leaders while strengthening the skills and knowledge of our current 

medical/scientific faculty members. Several strategic goals and initiatives are 

described to promote a strong research culture within the College and to 

strengthen the translational and medical research and scholarly activities.   

 
 
 

Be part of the nation’s 
burgeoning economic 

growth… 

 

BE PART OF OUR 

LAUDABLE 

MEDICAL 

ACHIEVEMENTS 

 

Innovation is a key driver of global economic 

growth and prosperity. It is a milestone which is 

indeed about turning new ideas into growth, 

prosperity, and overall well-being. 

“Here at the College of 

Medicine we channel our 

young thought leaders by 

stimulating them by 

research opportunities. 

Our students are our most 

valued asset” 
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Medicine Program Research Strategic Goals     

   

The main strategic research goal of Medicine Program is to 

strengthen medical translational research and scholarly 

activities. This goal is achieved by the following projects: 
 

a. Strengthen the organizational research structures with 

policies and procedures emphasizing research ethics that 

encourage increased faculty and student research. 

 

b. Develop and implement the Program strategic plan for 

research to guide the leadership, coordination, and 

enhancement of research activities within the program.  

 

c. Increase funding from grants and other extramural 

sources. 

 

d. Create a database to monitor the volume of student and 

faculty research and improve the reporting system. 

 

e. Create a mentoring program to enhance junior faculty 

contribute to research production. 

 

f. Increase publication rate of students and faculty projects. 

 

g. Carry out faculty enhancement activities on research. 
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KAIMRC Research Strategic Priorities       

 

KAIMRC is well positioned to address national strategic priorities 

and will include, if required, other relevant R&D areas for example 

emerging infectious diseases such as MERS CoV and population 

heath. Based on national priorities, MNGHA areas of interest and the 

current capabilities and capacities within the academic medical 

center, KAIMRC will focus on selected priorities as an initial step 

towards bringing more focus. These priorities include:  

 

• Cancer: Breast Cancer; Colorectal Cancer; Leukemia; 

Lymphoma; Thyroid Cancer  

• Diabetes: Metabolic Surgery; β Cell Regeneration 

• Cardiovascular Diseases: Ischemic Heart Diseases; Congestive 

Heart Failure 

• Infectious Diseases: Hepatitis B and C; MERS-CoV, Vaccines 

Neurological Diseases: Multiple Sclerosis, Stroke  
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Student participation in research     

The University has also formed The Students’ Research Board to 

enhance research promotion among students and act as a steering 

committee to the colleges’ research units and committees.  

Additionally, the Medicine Program established the Medical 

Research Program (MRP) as a required component of the curriculum. 

The students are provided with hands-on experience of doing 

research from the initial stage of selecting a research topic and 

developing the research proposal. Hence, the program has an annual 

contribution at the Higher Education Conference for Students. Part 

of the Student Research Board mission is to encourage junior faculty, 

especially scholar returnees, to join existing research teams and 

accommodate students’ research. This mechanism allows junior 

faculty members to obtain up to 50,000 Saudi Riyals per project. 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

 

Recognition 

 

Principal Investigators must acknowledge the contribution of 

students to their research in all forms including Intellectual Works, 

Property, and Patents. 
 

Graduate Research 

 

The Medicine Program aspires to become a national and global model 

of teaching and research excellence.  The program focuses on 

teaching and research according to the national and international 

standards. The program is promoting the involvement of graduate 

students. Building a strong graduate program will be essential for the 

development of successful research programs in strategic areas.  
 
 
 
 

The Medicine Program acknowledges the significance of 

graduate studies as part of its Medical Education Master 

(MEM) program in the DME. MEM program requires a 

research project and master thesis for graduation. 

Postgraduate students in the MEM are expected to participate 

in joint research projects under the supervision of 

experienced professors and consultants. Postgraduate 

students are required to submit their proposals for ethical 

review and approval, and for fund approval in an expedited 

process.  Currently, the number of registered graduate 

students (Masters in Medical Education) are 44 students. 

 



 

 

  Faculty Research Board                                         

The Faculty Research Board overviews past and future research 

projects, provides advice according to the KSA national research 

priorities, and provide needed resources. The board has direct 

interactive engagements with research investigators (or prospective 

investigators), academic advisors, student research and technical 

personnel. The main mission of this board is to help faculty to 

receive tangible support and guidance on how to start their research 

activities or support the continuation of existing research projects. 

This board aims to help the staff to deliver optimum research 

outcomes on international standards. The following statements 

describe the duties of the faculty research board. 

 

The board is charged with the following: 

1. Provide advice according to KSA national research standards. 

2. Provide guidance and advice in order to set up the research 

standards. 

3. Provide support and guidance on how to start research 

activities.  

4. Facilitate the needed support to achieve high deliverable 

outcomes. 

5. Review and support existing, past and future research projects. 

6. Interact with research investigators, academic advisors, student 

research and technical personnel. 

7. Review and advice on research proposals provided by full time 

faculty. 

8. Suggest a list of research projects according to national and 

international priorities. 

9. Search and announce for national/international funding, awards 

and fellowships opportunities. 

10. Distribute national/international research opportunities to 

faculty through email. 

11. Follow up with existing research teams and projects. 

12. Receive feedback about research facilities and infrastructure at 

COM & KAIMRC. 

13. Arrange for visiting seminars and lectures within KAMC, 

externally and internationally to expose COM faculty and 

students to ongoing research and vice versa. 

14. Arrange for research skills workshops to enhance research 

quality. 

15. Celebrate and award excellent research outcomes and 

publications. 

16. Communicate research outcomes with media office at KSAU-

HS to arrange for external communication strategies and 

community outreach. 
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Funding  _ 

There are several ways to fund research projects either through 

KAIMRC or through externally funded programs. 

 

Research is supported by KAIMRC in the form of startup funds 

for new faculty.  Funding is based on areas of focus stipulated 

by KAIMRC.  The mechanism for startup has not been approved 

yet. In addition, PI-initiated grant proposal could be submitted 

to KAIMRC for funds up to 2,000,000 SR for proposals with 

research priorities set by KAIMRC. Proposals, up to 200,000 SR 

are also welcomed in other research areas.  

 

       Funding Agency                          Grant Type        Research        

Areas                                              

Prince Salman  Center for 

Disability 

Research (PSCDR) 

www.pscdr.org.sa 

 

King Abdulaziz for Science and 

Technology (KACST ) 

www.kacst.edu.sa 

 

Arab Science and Technology 

Foundation  

www.astf.net 

 

Qatar National Research Fund 

www.qnrf.org 

 

Kuwait Foundation for the 

Advancement of Science 

www.kfas.com 

 

Saudi Basic Industries (SABIC) 

http://www.sabic.com/corporate/ 

en/ourcompany/researchandtech

- nology/ 

 

ARAMCO 

http://www.saudiaramco.com/irj/ 

portal/anonymous 

External 
 
 
 

 

KACST 

Internal 

External 
 

 
 
 
 

Disability 

research 
 
 
 

KACST 

research 

priorities; 

negotiation 

with KACST 

institutes/ 

centers 
 

 

   

 
Table 1. Other external Funding Sources                

http://www.pscdr.org.sa/
http://www.pscdr.org.sa/
http://www.kacst.edu.sa/
http://www.kacst.edu.sa/
http://www.astf.net/
http://www.astf.net/
http://www.qnrf.org/
http://www.qnrf.org/
http://www.kfas.com/
http://www.kfas.com/
http://www.sabic.com/corporate/
http://www.sabic.com/corporate/
http://www.saudiaramco.com/irj/
http://www.saudiaramco.com/irj/
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KAIMRC  Grant Processing             __________  

 
 
 
 

 
 

 
 

 
 
 
 
 

 
 
 
research in engineering materials.

 
 
 
 
 
 
 
 

 

Study Proposal Submission Through e-submission 

System  (http://esubmission.kaimrc.med.sa)  

Approval of Study Proposal Submission Through              

e-submission System By The Department Chair Person  

Screening (checking for duplication and assigning sequence number) 

Preliminary evaluation (checking for completeness, quality, plagiarism) 

Peer review (evaluation from a peer reviewer expert in the research field) 

Research Committee review  (RC reviews the proposal from scientific point of 

view) 

IRB review (IRB reviews the proposal from ethical point of view) 

Research Proposal 

Approved by Research 

Committee and IRB 

The proposal processing and all needed information along with the 

necessary documents exist in APP 1419-05 “Research Proposal 

Submission, Processing & Approval” & the appeal process for any of 

the committees decisions are described in APP 1432-04 “Appeal Process 

for Rejected Research Proposal or Suspended Ongoing Research Study” 

Research Proposal 

Disapproved by Research 

Committee or IRB 

Funding Committee 

Research Proposal 

Approved Conditionally 

by Research Committee or 

IRB 

Contract Signing 

Proposal Review & 

Resubmission 

Research Proposal 

Approved by 

Research Committee 
and IRB 

Appeal Process For 

Rejected Research 

Proposal 

Appeal Rejected 

http://esubmission.kaimrc.med.sa/
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Services Provided by KAIMRC Research _Office        
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

✓ Receiving and processing research proposals - 

this is one of the main core services of the 

Research Office. 

✓ The performance sequence is as follows: as an 

initial step the Research proposal will go to 

scientific peer review and necessary editing will 

be performed prior to sending it to the Research 

Committee.  

✓ Assigning clinical research coordinators for the 

approved clinical studies - the role of the research 

coordinator is to help and guide the clinical 

investigators to abide by the regulations of ICH-

GCP (International Conference on 

Harmonization-Good Clinical Practice). 

✓ Facilitating and managing study projects - 

consultation and advice to guide the PIs to the 

right department for creating Case Report Forms 

(CRF’s). 

✓ Investigational Drug Management for Clinical 

Studies – including overview of the proposed 

study, its applicability and policy details as well 

maintaining concealment in randomized trials.  

Services of Bioinformatics Team 

✓ Serve KAIMRC in terms of having short to long 

term collaborations with KAIMRC 

investigators. We support in writing research 

proposals that help in publishing the research 

results, providing bioinformatics training and 

utilizing appropriate open source bioinformatics 

tools to mitigate the research cost. 

✓ The trend in bioinformatics is changing form 

merely being a service providing role to 

conducting dry-lab research by utilizing publicly 

available biological repositories. Now 

bioinformaticians with expertise in 

bioinformatics, biological and clinical sciences, 

can establish computational laboratories to 

pursue new and exciting research questions in 

biomedicine that was not possible before.  

✓ The development of bioinformatics expertise for 

basic sciences, clinical and translational 

medicine will significantly impact the research 

community in NGHA and deliver bioinformatics 

expertise in the form of collaborations with 

national and international research labs.  
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COM  & KAIMRC Research Facilities ______  

Research expectations for university faculty have been rising to an 

extent that research productivity has become the dominant and 

sometimes the sole criterion for hiring, and promotion at research 

universities. To achieve these goals, several key steps were 

accomplished. This includes establishment of research infrastructure 

(laboratories, equipment, technical staff, etc.), and changing the 

faculty evaluation.   

 

Currently, there are 2 main laboratories (Biochemistry and 

Physiology) at Riyadh campus- Male with an approximate area of 250 

m2 per lab. There are also 2 main laboratories at Riyadh campus- 

Female with an approximate area of 125 m2 per lab. These labs are 

utilized as a teaching and as research areas for the faculty. The 

biochemistry lab. is being utilized as a core lab. for the main 

equipment while the physiology lab is utilized as working stations for 

individual investigators. This centralization of labs and equipment 

would reduce costs, ensure broad and efficient use (including of 

technicians), and, again, foster contact across disciplines and units. 

Several faculty members were successful in securing several of 

research equipment. Additionally, several of the equipment that were 

purchased for teaching purposes are also utilized in research. Faculty 

and students have also support and access to the facilities and 

equipment of the KAIMRC Research Centre across the three 

campuses. These facilities include core labs, bioinformatics and 

research consulting services, research database infrastructure, 

bioinformatics infrastructure capabilities for high computational 

performance, research coordinators, research assistance and medical 

technologists. Faculty have also access to Digital and Physical 

Medical Libraries at the University. 

 

A clear policy for security is established to ensure safety for 

researchers and their activities. Some of these measures at COM 

include: (1) Security Threat Policy; (2) Fire Safety Policy; (3) First 

Aid Kit and Eye wash units made available in all labs; (4) Security 

System Policy that aims to prevent any danger through guarded 

gates, magnet doors, and surveillance cameras.; and (5) The 

College Biosafety Manual that contains established guidelines for 

safety policy and procedure.  

 

For maintenance of research equipment, each lab has a custodian 

responsible to report and inspect damage or loss of research 

equipment to Property Management. All research equipment are 

tagged by bar codes. Research equipment are also monitored by the 

University Healthcare Technology Management Services. 
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KAIMRC Research Facilities 
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KAIMRC Saudi Bio-Bank 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

✓ The Saudi Bio-bank is a longitudinal study that is the largest of 

its kind in the world and offers researchers a full-scale repository 

of human biological samples for research.  

✓ Our Bio-bank project plans to recruit 200,000 volunteer patients 

from NGHA’s hospitals and clinics to help scientists and 

physicians understand the factors influencing the chronic 

diseases affecting people in Saudi Arabia.  

✓ Of these patients, 100,000 will be a sample from a prospective 

family-based study group, and 100,000 will be from a disease-

specific bio-banking group. The diseases represented in the latter 

group will include diabetes, cancer, coronary-artery disease, 

hepatitis, obesity, bronchial asthma, chronic renal impairment 

and failure, stroke and more.  

✓ The Bio-bank will store records of volunteers’ lifestyles, 

gathered via interview, together with a physical assessment and 

samples of blood and urine. 

✓ Long term, it will provide ample opportunity, worldwide for all 

forms of clinical research. 
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Saudi Stem Cell Donor Registry 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

▪ KAIMRC is the proud sponsor of the Saudi 

Stem Cell Donor Registry 

 

✓ It is the first of its kind in the Arab and Gulf 

world to effectively connect potential donors 

with matching patients in need of stem cell 

transplants.   

✓ The Stem Cell Registry Program works 

closely with our Cord Blood Bank. 

✓ Stem cell research remains a research priority.   
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Research Quality Management 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Innovation and Technology Transfer Management Office (ITTMO) 

ITTMO provides Intellectual Property’s services ranging from disclosing, safeguarding, commercializing, and 

managing the  Intellectual Property (IP), and processing any invention made by:  

 

✓  MNGHA  

✓  KAIMRC 

✓  KSAU-HS 

 

 

ITTMO’s major functions: 

✓  Registering Patent and Innovation 

✓  Processing Trademark 

✓  Processing Copyright 

✓  Processing Prototyping 

✓  Managing Licensing 

✓  Commercializing Innovation 

KAIMRC 

ITTMO

Intellectual Property 
Commercialization 

Unit

Intellectual Property 
Management 

Unit

Patent

Trademark

Commercialization

Licensing

Prototyping

Copyright
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ResearchHub
is a research opportunity initiative for the students of King Saud bin 
Abdulaziz University for Health Sciences, aiming at connecting 
students and easing the path towards research. Read more on 
"How it works (/researchhub/how_it_works/)".

Meet our supervisors!

Our super-helpful supervisors are willing to take you into a whole 
new level of research participation!

Latest supervisors

 All supervisors (/researchhub/supervisors/domains/)

 Signup as a supervisor (/researchhub/supervisors/signup/)

Name Domain

63
Supervisors
Supervisors enlisted on Enjaz



Name Domain

Dr. Bahauddeen M Alrfaei (/researchhub/supervisors/63/) Basic Sciences

Dr. Ali - Hajeer (/researchhub/supervisors/62/) Clinical Sciences

Dr. Tanvir . Khatlani (/researchhub/supervisors/61/) Basic Sciences

Dr. Makki . Muntashri (/researchhub/supervisors/60/) Clinical Sciences

Dr. Mouaz . Al Mallah (/researchhub/supervisors/59/) Clinical Sciences

Dr. Mamdouh . Al Qhtani (/researchhub/supervisors/58/) Basic Sciences

Dr. Majed . Al Halwani (/researchhub/supervisors/57/) Basic Sciences

Dr. Khalid . Abu Salah (/researchhub/supervisors/56/) Basic Sciences

Dr. Ibrahim . Bushnak (/researchhub/supervisors/55/) Basic Sciences

Dr. Saud . Al Turki (/researchhub/supervisors/54/) Clinical Sciences

20
Projects
Projects enlisted on Enjaz.



Explore open research 
projects!

Open research projects for you to explore and join! Oh, and you 
could post your project, too!

Latest projects  All projects (/researchhub/projects/)   Add your project! 

Name Field

Prevalence of Antibiotics Prescriptions And Patients’ 
Compliance in Saudi Arabia (/researchhub/projects/20/)

pharmacology

QOL in cataract patients waiting for surgery 
(/researchhub/projects/19/)

Surgery

Pattern of Intestinal Parasitic Infections at King Abulaziz 
Medical City, Riyadh, Saudi Arabia and its Primary Health 
Clinics Across Saudi Arabia (/researchhub/projects/18/)

Microbiology

A case control study on comparing the risk of mortality 
between pediatric down syndrome patients with and 
without cardiac anomalies in a tertiary healthcare center.
(/researchhub/projects/17/)

Cardiology

Nutrition status among adolecent girls of some secondary 
school in riyadh (/researchhub/projects/16/)

Clinical nutrition

Maternal Heath and the association with infant 
development (/researchhub/projects/15/)

Clinical nutrition



Name Field

An analysis of outcome of chronic ventilated patients in 
wards (/researchhub/projects/14/)

Respiratory 
Therapist 
Department

Factors that affect nutritional status among Adolescent 
girls of some secondary schools in riyadh,central region of 
saudi arabia (/researchhub/projects/13/)

Nutrition

Obesity as risk factor of chronic disease 
(/researchhub/projects/12/)

Nutrition 

Awareness regarding hypertension among Riyadh 
population 2016 (/researchhub/projects/11/)

Chronic disease

Meet our skilled students!

Open research projects for you to explore and join! Oh, and you 
could post your project, too!

0
Skilled students
Skilled students enlisted on Enjaz.



Let's hear from you Submit A FeedBack

Latest skilled students  All skilled students (/researchhub/skills/)

Name Date added

Ibrahim Mohammed Eid (/researchhub/skills/51/) 2017-3-28

Renad Mohammed Altoukhi (/researchhub/skills/50/) 2017-3-24

muneerah saad alshebri (/researchhub/skills/49/) 2017-3-13

Khuld Mahmoud Aloufi (/researchhub/skills/48/) 2017-3-13

Nouf mohammed Al-mutairi (/researchhub/skills/47/) 2017-3-13

Muhannad Abdulaziz Alnahdi (/researchhub/skills/46/) 2017-2-12

Ziyad Mohammed A Alrajhi (/researchhub/skills/45/) 2017-2-7

Abdulmohsen Mohammed AlTwagri (/researchhub/skills/42/) 2017-1-30

Amjad suliman Aljrboa (/researchhub/skills/40/) 2017-1-30

Rahaf Abdulaziz Alnamlah (/researchhub/skills/39/) 2017-1-29

 ةيحصلا مولعلل زيزعلا دبع نب دوعس كلملا ةعماجب بالطلا يدان ريوطت
(/about/) زاجنإ نع(/aboutsc/) بالطلا يدان نع
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APP
MINISTRY OF NATIONAL GUARD - HEALTH AFFAIRS

ADMINISTRATIVE POLICY AND PROCEDURES

NUMBER

TITLE

1436-04

INTELLECTUAL PROPERTY, INNOVATION, AND

TECHNOLOGY TRANSFER MANAGEMENT

KING ABDULLAH INTERNATIONAL MEDICAL RESERCH

CENTER (417780)

OCTOBER 2015

ORIGINATING DEPT :

ORIGINAL DATE

1. PURPOSE

To provide a process governing the safeguarding, disclosing, management of Intellectual Property

(IP) and any invention made by faculty record researchers, faculty, students and employees of the

Ministry of National Guard - Health Affairs (MNG-HA) and all its affiliated facilities. This APP also

covers applying and processing of patents and the process of commercialization of the invention and

distribution of revenue.

2. APPLICABILITY

To all relevant staff, students, visiting staff and trainees of Ministry of National Guard - Health

Affairs (MNG-HA) and all its affiliated facilities.

3. RELATED REFERENCES:

3.1. APP 1429-19 Conflict of Interest

3.2. Committee Formation Order (CFO) for Research Innovation and Technology Transfer

Committee (RITTC) (KAIMRC-OS-201S), (Appendix A).

3.3. Patent Law of Saudi Arabia

3.4. Trademark law Ministry of Commerce and Industry Royal Decree NO MilS dated 12/81l420H

This document contains confidential internal information about the MNG-HA Organization which must not be distributed to any persons or

organizations without prior written consent. Requests must be addressed to Corporate Organizational Development, Internal Audit and

Organizational Development Division, MNG-HA.

P.O. Box: 22490

Riyadh 11426

KINGDOM OF SAUDI ARABIA

(109349)

Fax: 011 - 8011000

HA. Printing Press 17 I 257
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Page 2 of9

4. DEFINITIONS

4.1. Business Partner refers to an entity which has an agreement with the MNG-HA.

4.2. Innovation Technology Transfer Management Office (ITTMO) refers to the department

under King Abdullah International Medical Research Center (KAIMRC) which primarily deals

with Intellectual Property. ITTMO oversees the disclosure, safeguard, commercialization and

management of (IP), as well as the ownership of any invention made by MNG-HA and its

affiliated facilities.

4.3. Intellectual Property (IP) refers to creations of the mind, such as inventions literary, artistic

works, designs and symbols, names and images used in commerce.

4.4. Invention refers to new and useful art, process, machine, software, manufacture or composition

of matter developed by personnel ofMNG-HA and its affiliated facilities.

4.5. Inventor(s) refers to an individual or group which work for MNG-HA and/or its affiliated

facilities who makes or develops an invention using, in any way, resources and facilities

owned, operated or administered by the Program or its funds.

4.6. Net Revenue(s) refers to the sum of royalty, licensing and any other income received as a

result of the development or commercialization of an invention after deduction.

4.7. Office Action refers to a letter from the Patent Office where the examiner from aformentioned

office requests the innovator to provide a feedback.

4.8. Patent refers to the exclusive rights granted for an invention.

4.9. Patent Offices refer to the government bodies which may grant or reject a patent application

based on the fulfillment of patentability requirements.

4.10. Primary Innovator refers to the individual whose contribution to an innovation is considered

as representative by co-innovator(s) and is also considered as the legal focal point of

communication with ITTMO.

4.11. Program refers to MNG-HA and all its affiliated facilities.

4.12. Prototyping refers to the first design, model or release of a product built to test a concept or

process from which other forms are copied or developed.

4.13. Research Data refers to any written and/or non-written material which is produced by MNG-

HA personnel during the course of conducting research, including, data, records, computer

software, program database and other computer related materials, product or documentation

in any storage media.

4.14. Royalties refers to the amount paid to the inventor by the Program for the sale of a patented

/copyright asset or intellectual property.
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4.15. Sponsor refers to an external organization that is in research or joint research agreement or

clinical trial agreement with the Program which initiate and fund the agreed research activities.

4.16. Trademark(s) refers to a word, symbol, and/or design legally registeried or estabished to

represent a product or company.

4.17. Trademark Applicant refers to an individual or group working for MNG-HA and/or its

affiliated facilities who makes or develops a trademark.

5. POLICY

5.1 The ownership of inventions, research data, and trademarks must be as follows:

5.1.1 In order to protect the public good and to fulfill obligations to research sponsors, the

Program must retain ownership of all inventions except when

5.1.1.1 The invention results from activities carried out in collaboration with

inventor(s) from other institutions in which case ownership must be

negotiated by the Program on a case by case basis.

5.1.1.2 The invention results from activities carried out under a sponsored research

contract, the terms of which assigned the ownership of inventions to the

sponsor(s).

5.1.1.3 The invention results from private activities of the inventor(s) carried out in

whole by the inventor(s)' on their own time with no involvement of the

Program facilities or resources and the inventor can demonstrate that the

Program did not provide or administer funds, space, personnel, or facilities

for work leading to the discovery.

5.1.1.4 The rights have been returned to the inventor(s) by the Program, due to

incomplete filing process for any reason.

5.1.2 The Program and inventor must jointly own all research data except when the research

data results from activities carried out under a sponsored research contract, where the

contract terms clearly assign the ownership of research data to either sponsor(s) or to

the Program.

5.1.3 The Program must own all trademark(s) related to its products or services.

5.2 On behalf of the Program, ITTMO must negotiate with intellectual property owner(s) to

acquire their ownership rights based on a formal agreement. The criteria to acquire such rights

depend on the intellectual property economic or research impact.

5.3 The inventor(s) must not place the invention in the public domain through a

lecture/publication or by any other means until a decision has been made regarding the

patentability or commercialization of the invention.
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5.4 If ITTMO decides to apply for a patent for the invention, the inventor(s) must assign all rights

of the invention to the Program including, but not limited to, signing all the required

documentations in order for the assignment to be effective.

5.5 ITTMO reserves the right to decide whether or not to file a patent based on the foreseen

invention commercialization impact.

5.6 All communications related to the (IP) are managed and administrated by ITTMO internally

and externally.

5.7 ITTMO must handle the external communications on behalf of the Program personnel that are

related to the invention along with the external legal advisor, governmental entities and

business partners.

5.8 ITTMO must communicate only with the primary innovator who officially represents the other

co-innovator(s) to sign legal documentations, to provide information/data, to oversee

negotiation, to receive royalty shares and distribution to other co-innovator(s) and to represent

other innovator(s) in contacting external legal advisors.

5.9 Primary innovator is responsible to perform any tasks required during the filing process, such

as but not limited to response to office actions, provide further clarifications to patent attorneys

if required during commercialization process of the innovation.

5.9.1 Innovators abandoning future required communications related to their inventions must

reimburse KAIMRC for all filing and legal fees incurred during the filing process.

5.10 Conflict of interest must be observed in accordance with APP 1429-19.

5.11 Ideas and Concepts Originality

5.11.1 Innovators must ensure they are the original, first and sole owner of the idea/concept of

the invention.

5.11.2 Innovators must state clearly ifthey are co-innovators for the intended innovation.

5.11.3 Innovators must state whether the innovation has been developed using other

organizational funds.

5.12 Commercialization of an Invention and Distribution of Net Revenue

5.12.1 The commercialization of any product must only commence once the patent or

copyright has been issued or preliminary registrations have been attained.

5.12.2 With respect to any invention subject to this policy, KAIMRC must be reimbursed for

any/all expenses incurred associated with evaluation and patent research of the

technology, obtaining of patent or other intellectual property protection, licensing or
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other technology transfer activity (such as but not limited to prototyping) including

legal expenses.

5.12.3 In the event of any infringement action or other legal action involving technology

disclosed under this policy, KAIMRC must also be reimbursed for any/all expenses

borne by the Program associated with such action.

5.12.4 After such expenses are reimbursed, royalties and other proceeds from licenses or other

technology transfer activities related to an invention patent or other intellectual

property protection based thereon, must be distributed as follows:

5.12.4.1 Thirty percent (30%) to the inventor or inventors.

5.12.4.2 The remaining seventy percent (70%) must be distributed as follows:

5.12.4.2.1 Thirty percent (30%) to the unit(s)/section(s) in which the

invention was made.

5.12.4.2.2 Seventy percent (70%) to the KAIMRC general research fund.

5.12.5 Royalties to inventors whose innovations were developed utilizing their own time,

funds and premises must be distributed as follows:

5.12.5.1 Seventy percent (70%) to the inventor(s). Further development for the same

invention, fifty percent (50%) of the inventor's share will be utilized as

funds for the development phase.

5.12.5.2 The remaining thirty percent (30%) must go to the KAIMRC general

research fund.

5.12.6 RITTC must decide and approve cases in 5.12.5.

5.12.7 The royalty payments processes are managed by the ITTMO on behalf of the Program

in compliance with the Program policy.

5.12.7.1 No royalties must be paid directly to any inventor by any licensee.

5.12.7.2 Inventors must continue to receive royalties regardless of their future

association with the Program.

5.13 Prototyping

5.13.1 ITTMO must manage the innovation prototyping process as follows:

5.13.1.1 Decide the prototyping approach, whether to outsource to external

company, build in house or assign it to non-profit entity.
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5.13.1.2 Decide whether to fabricate the prototype for innovation or not. Materials as

well as the prototyping method must be determined by ITTMO.

5.13.1.3 Choose the company which will develop the prototype.

5.13.1.4 Has the right to terminate the prototyping process at any stage of

prototyping cycle without need to inform or get approval from innovator.

5.13.1.5 Coordanites communications between interested parties in the prototyping

process such as but not limited to prototyping company, attorney, innovator

or assign the primary innovator to contact directly with protoyping

company.

5.13.2 Cost associated with prototyping must be taken or charged from research fund

allocated for the development of the mentioned prototype.

5.13.3 Prototyping ownership:

5.13.3.1 The Program owns the intellectual property generated throughout the

process of prototyping, design and develpoment. In addition, any tangible

product as a result of prototype is owned by the Program.

5.14 Confidentiality

5.14.1 All Program personnel involved in the process of invention disclosure review,

ownership determination, commercialization, patentability evaluation and commercial

exploitation must maintain the confidentiality of the invention before and after it

receives adequate intellectual property protection.

5.14.2 IP's documentations and communications must be maintained with high

confidentiality restrictions.

5.14.3 ITTMO must secure softcopy as well as hardcopy for all documents related to

inventions, contracts, agreements, emails and invoices for a period of time no less

than twenty (20) years.

5.14.4 Where appropriate, ITTMO must require non-disclosure agreements to ensure

confidentiality .

5.15 Any violation of any partner involved in intellectual properties must be escalated to RITTC.

6 PROCEDURES

6.1 Procedures for Patent:

6.1.1 Innovator will submit patent request to ITTMO.
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6.1.2 ITTMO will review the patent application.

6.1.3 Innovators and ITTMO's representative will sign the following required

documentations in order to initiate the patent application processing and reviewing.

6.1.3.1 Innovation Agreement (Appendix B)

6.1.3.2 Non-Disclosure Agreement (Appendix C)

6.1.3.3 Declaration Assignment/Oath Document (Appendix D)

6.1.4 ITTMO will assess the innovation through the invention disclosure form based on the

following aspects:

6.1.4.1 Patentability

6.1.4.2 Economic benefits

6.1.4.3 Public benefits

6.1.5 Upon filing the patent, ITTMO facilitates the commercialization of the invention.

6.1.6 ITTMO will identify potential marketing partners for the invention and negotiate the

best interests for the Program and inventors.

6.1.7 ITTMO will facilitate the development of licensing agreement between KAIMRC, the

inventor and the interested commercial entities.

6.1.8 The revenue will be managed and distributed by KAIMRC.

6.1.9 Royalties are received and distributed by the ITTMOIRITTC on behalf of KAIMRC

in January and July of each year.

6.2 Procedures for Trademarks

6.2.1 Applicant will submit a Trademark Registration Request to ITTMO.

6.2.2 ITTMO will review the trademark application.

6.2.3 Applicant and ITTMO will sign the following required legal documents in order to

initiate the trademark registration reviewing and processing

6.2.3.1 Trademark Agreement (Appendix E)

6.2.3.2 Trademark Registration Form (Appendix F)

6.2.4 ITTMO will assess the trademark through the trademark registration form and identify

potential protection outcome.
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6.2.5 ITTMO will identify potential marketing opportunities.

6.2.6 The revenue will be managed and distributed by KAIMRC.

6.2.7 Royalties are received and distributed by the ITTMOIRITTC on behalf ofKAIMRC in

January and July of each year.

6.3 Commercialization of Trademark and Distribution of Net Revenue

6.3.1 The commercialization of any product or service carrying a trademark must only

commence once the trademark has been in the designated government registration

office.

6.3.2 With respect to any trademark subject to this policy, KAIMRC must be reimbursed for

any/all expenses incurred or associated with the registration process of the trademark

including all legal and government expenses.

6.3.3 In the event of any infringement action or other legal action involving the use of the

registered trademark under this policy, KAIMRC must also be reimbursed for any/all

expenses borne by the Program associated with such action.

6.3.4 After such expenses are reimbursed, royalties and any other proceeds from trademark

licensing or other sales or use activities related to the trademark or other intellectual

property protection based thereon, must be distributed as follows:

6.3.4.1 Twenty percent (20%) to the trademark applicant.

6.3.4.2 The remaining eighty percent (80%) to KAIMRC general research fund.

6.3.5 The royalty payments processes are managed by the ITTMO on behalf of the Program

in compliance with the Program policy.

6.3.5.1 No royalties must be paid directly to any trademark applicant by any

licensee.

6.3.5.2 Trademark applicants must continue to receive royalties regardless of their

future association with the Program.

7 RESPONSmILITY

7.1 KAIMRC- ITTMO, RITTC and other relevant departments will be responsible for ensuring the

implementation of the provisions of this APP.

7.2 Internal Audit and Organizational Development will randomly monitor implementation of the

provisions within this APP.
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8 APPROVALS

PREPARED BY:

DR. AHMED AL ASKAR DATE

Executive Director

King Abdullah International Medical Research Center, MNG-HA

REVIEWED BY:

SAAD AL OT AIBI

Executive Director

Internal Audit and Organizational Development, MNG-HA

DATE

APPROVED BY:

H.E. DR. BANDAR AL KNA WY

Chief Executive Officer

Ministry of National Guard - Health Affairs

DATE
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I
COmmittee Name: ·1 Research Innovation and Technology

. Transfer Committee- RITTC Icommlttee No: I KAlMRC-05-2015

I Reporting To: -I Dr. Ahmed Alaskar, E.xecutlve Director, ICAIMRC

I Comm•• C/ta'ge: I I o.tte Formed: 115 February 2015
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3. Review and approve all Innovation and Technology Transfer Management Office (mMO) initiatives to enhance and
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4. Assess and forecast technology that J<AIMRCshould focus and allocate research budget
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inventions created and disdosed by moovators
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Innovation Agreement

This Agreement is entered into, by and between,

1. KAIMRC, and

2. "",!! """"! "",,,,!! """"!! "",,,,! "",,!!!!. (hereinafter called the
"Inventor") (collectively "Parties"), who is disclosing an "Invention" ("Invention"

includes all any ideas, designs, concepts, techniques, discoveries or improvements,

whether or not patentable, conceived or reduced to practice related to the subject

disclosed by Inventor on the KAIMRC Invention Disclosure Form.)

3. invention title" "

RECITALS:

• Inventor(s) has/have one or more inventions that he/she would like to commercialize.

• KAIMRC has expertise to review, analyze, evaluate, design, register, develop,

improve, and commercialize inventions in the biomedical field.

• If KAIMRC selects the Invention, Parties will cooperate and make reasonable efforts

to commercialize the Invention.

I. SELECTION

1. Inventor agrees to submit the KAIMRC Invention Disclosure Form simultaneously

with this Agreement. The KAIMRC Invention Disclosure Form fully describes the

Invention submitted by Inventor to KAIMRC for review.

2. After reviewing KAIMRC's Invention Disclosure Form, KAIMRC shall choose to

accept or reject Inventor's proposed Invention. If KAIMRC accepts the Invention,

KAIMRC will make reasonable efforts to review, develop, protect, and commercialize

the Invention. If KAIMRC rejects the Invention, KAIMRC releases all claims and

rights to the Invention and its Intellectual Property.

II. CONFIDENTIALIALITY

1. "Confidential Information" means all the trade secrets, business and financial

information, business methods, procedures, know-how, and other information of

every kind that relates to the invention or business of either party and is clearly

identified as confidential, or disclosed in circumstances that would lead a reasonable

person to believe such information is confidential.

2. Either party may disclose Confidential Information to the other in connection with

this Agreement. The recipient of such information will use it only for the purposes of

this Agreement.

1
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3. Confidential Information shall not be disclosed, copied, reproduced or otherwise made

available to any other person or entity without the consent of the owning Party. Each

Party agrees to use its best efforts to protect Confidential Information.

III. TERM AND TERMINATION

1. The term of this Agreement shall be for (20) twenty years starting from the date of

the last signature on this Agreement.

2. KAIMRC reserves the right to unilaterally terminate this Agreement for any reason.

3. In the event that KAIMRC terminates this Agreement prior to the expiration ofthe

twenty year term provided in Paragraph III.(l.) above, then KAIMRC promptly shall

assign back to Inventor all right, title, and interest in the Invention and Intellectual

Property which Inventor previously had assigned to KAIMRC pursuant to this

Innovation Agreement.

4. Inventor shall not have the unilateral right to terminate this Agreement under any

circumstances, including a material breach by KAIMRC.

5. Inventor should deliver the requirements (for example but not limited to innovation

technical details, related prior arts, drawings, response to office action, attend

conference call, etc.) asked by attorney at a timely manner throughout the filing

process. If the innovator fails to meet the proposed response deadline by two weeks,

ITTMO has the right to withdraw the patent application without prior notice and

the inventor must reimburse KAIMRC for the all expenses occurred up to the

withdrawing date.

IV. INTELLECTUAL PROPERTY & ASSIGNMENT OF INVENTION

1. "Intellectual Property" includes the Invention and all improvements to the

Invention, all patent applications filed thereon and all patents issuing thereon, and

all rights in trade secrets, copyrights and trademarks, related thereto.

2. If KAIMRC chooses to accept the Invention under Section I of this Agreement, then

Innovator shall promptly assign to KAIMRC all right, title, and interest in the

Intellectual Property associated with the Invention. If KAIMRC fully complies with

all of its obligations for the full twenty (20) years of the term of this Agreement

provided in Section III, and if KAIMRC makes reasonable efforts throughout that

twenty-year term to maximize the commercial potential of the Invention and to

bring in revenues from such commercialization that are shared with Inventor as

provided in Section V (5.), then such assignment shall continue to be effective

beyond the said twenty-year term and at that point shall be irrevocable.

3. Inventor does not, however, transfer title to, or grant any rights or interests in, any

tangible articles of the Intellectual Property. Tangible articles include, but are not
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limited to, physical manifestations of the Invention used for testing, demonstration,

or experimentation.

4. Inventor agrees to comply with every reasonable request by KAIMRC, its designee,

or representative for assistance in obtaining and enforcing patent protection or

other intellectual property protection pertaining to discoveries, improvements, and

inventions.

5. Inventor shall not publish or submit any news releases, public announcements,

formal publications, or publicity of any form without the prior approval of KAIMRC.

KAIMRC will grant permission to publish information concerning the Invention

only at such time as it may be accomplished without compromising the

commercialization strategy or legal rights in the Intellectual Property.

6. Any breach by the Inventor of any obligation under Article IV is a material breach

of the entire Agreement.

V. COMMERCIALIZATION

1. KAIMRC shall send Annual Reports to Inventor for approval or rejection. Annual

Reports must describe all expenses and the amount and source of all revenues and

royalties.

2. If KAIMRC receives Inventor's approval, KAIMRC shall submit to the Inventor

his/her share of the revenues and royalties within (60) sixty days.

3. Inventor may only reject the Annual Reports ifhe/she believes the Annual Report to

include specific errors. If Inventor rejects the Annual Reports, the Inventor must

explain the rejection and identify specific passages for correction. KAIMRC will

make reasonable efforts to address Inventor's concerns and then resubmit the

Annual Report to the Inventor for approval or rejection within (60) sixty days.

4. KAIMRC's share of gross revenues and royalties shall be (70) %.

5. The Inventor's share of gross revenues and royalties shall be (30) %.

6. KAIMRC and Inventor may negotiate a subsequent and separate agreement to

share revenues and royalties. The future agreement will take priority.

7. Any breach by the Inventor of any obligation under Article V is a material breach of

the entire Agreement.
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VI. Warranties

1. THE INVENTOR REPRESENTS AND WARRANTS TO KAIMRC AND ANY

AFFILIATE THAT:

a. INVENTOR IS THE SOLE OWNER OF ALL RIGHTS, INTERESTS, AND

TITLE IN THE INVENTION AND ALL INTELLECTUAL PROPERTY

THAT IS INCORPORATED THEREIN, EMBODIED THERIN, OR

OTHERWISE DIRECTLY RELATED TO THE INVENTION;

b. INVENTOR HAS THE RIGHT AND ABILITY TO ENTER INTO THIS

AGREEMENT

c. DURING THE TERM OF THIS AGREEMENT, INVENTOR SHALL NOT

SELL, HYPOTHECATE, ASSIGN, PLEDGE, TRANSFER, GRANT, OR

OTHERWISE ENCUMBER ANY INTEREST IN THE INVENTOR OR ITS

INTELLECTUAL PROPERTY

d. INVENTOR HAS NO SPECIFIC KNOWLEDGE OF ANY INTELLECTUAL

PROPERTY, INCLUDING ANY PATENT, THAT WOULD BE INFRINGED

BY A PROTOTYPE OR COMMERCIAL SAMPLE OF THE INVENTION

REPRESENTED BY INVENTOR

e. ALL STATEMENTS, DISCLOSURES, AND REPRESENTATIONS MADE

BY INVENTOR, WHETHER WRITTEN OR ORAL, ARE TRUE, ACCURATE,

COMPLETE, AND NOT MIS CHARACTERIZED

2. Any breach by the Inventor of any warranty listed under Article VI is a material

breach of the entire Agreement.

VII. LIMITATIONS ON LIABILITY & INDEMNITY

1. In no event will KAIMRC be liable to Inventor for any incidental, indirect,

consequential, special or punitive damages.

2. The Inventor will defend, or, at KAIMRC's option, cooperate in the defense of

KAIMRC, and hold KAIMRC and KAIMRC personnel and consultants harmless

from any resultant losses, liabilities, damages, costs, and expenses (including legal

fees) resulting from any claims that arise or are alleged to have arisen as a result of:

a. Negligent or intentional acts or omissions of the Inventor or his/her agents or

employees;

b. Non-compliance by the Inventor or his agents or employees of any provision

in this Agreement; or

c. Claims of infringement or misappropriation of the Intellectual Property
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rights of a third party.

3. Inventor's sole remedy for any material breach of this Agreement shall be limited to

monetary damages that directly result from KAIMRC's breach.

4. KAIMRC's remedy for any material breach of this Agreement by Inventor may

include monetary damages and specific performance.

VIII. General Provisions

1. The laws of the Kingdom of Saudi Arabia govern this Agreement.

2. In case of a dispute between KAIMRC and Inventor regarding the interpretation or

execution of this Agreement, both Parties shall have recourse to amicable settlement

in order to settle such dispute in good faith. Failing to resolve such dispute by the

stated way of settlement, Parties must exclusively refer the same to the Chambers of

Grievances in the Kingdom and the decision of these Chambers shall be final.

3. Neither party shall assign its rights or duties under the Agreement in whole or part

without prior written approval of the other party.

4. This Agreement contains the complete and final agreement between KAIMRC and

the Inventor. No representation, promise or condition in connection with this

Agreement shall be binding upon either party unless expressed herein. This

Agreement supersedes and voids any prior or collateral understanding between

KAIMRC and Inventor.

5. If any term in this Agreement is found by competent judicial authority to be

unenforceable in any respect, the validity of the remainder of this Agreement will be

unaffected, provided that such unenforceability does not materially affect the

Parties' rights under this Agreement.

6. This Agreement may only be amended by a writing specifically referencing this

Agreement. Authorized representatives of the Parties must sign the amendment.

Any copy of this Agreement made by reliable means (for example, photocopy or

facsimile) is considered an original.

7. Headings used in this Agreement are for the purpose of ease of reference or reading

only and shall not affect its construction.
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For and on behalf of KAIMRC:

Name:---------------------------

For and on behalf of Inventor:

Name:---------------------------

Job: _

Signature: _

Job: _

Signature: _

Date: _ Date: _
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(Non-Disclosure Agreement)

This agreement (the "Agreement") is entered into by and between:

(I) King Abdullah International Medical Research Center (KAIMRC), duly represented by Co-

innovator, (the Recipient or the Receiving

Party)

(2) (Dr./Mr./Ms.) , an employee ofKAIMRC, (hereinafter

referred to as "Employee") or (The "Disclosing Party") and the invention titled

" "

In consideration of the commencement of the agreement between Disclosing Party and

"Recipient" or the "Receiving Party" agree as follows:

1. KAIMRC Confidential Information

In the performance of the agreement between Disclosing Party and "Recipient" or the

"Receiving Party", Recipient will be exposed to KAIMRC's Confidential Information.

"Confidential Information" means information or material that is valuable to KAIMRC and not

generally known or readily ascertainable in the industry. This includes, but is not limited to:

(a) technical information concerning KAIMRC's projects, studies and services, including,

but not limited to, product know-how, ideas, designs, devices, diagrams, software code, test

results, processes, inventions, research projects, data and product development, technical

memoranda and correspondence;

(b) information concerning KAIMRC's business, including cost information, prices, budget

and financial information, accounting and unpublished financial information, markets and

marketing methods, contracts and agreements, purchasing techniques, supplier lists and

supplier information;

(c) information concerning KAIMRC's employees, including salaries, strengths,

weaknesses and skills;

(d) information submitted by KAIMRC's suppliers, employees, consultants or co-venture

partners with KAIMRC for study, evaluation or use; and

(e) any other information not generally known to the public which, if misused or disclosed,

could reasonably be expected to adversely affect KAIMRC's objective.
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2. Nondisclosure of Confidential Information

Recipient will keep KAIMRC's Confidential Information, whether or not prepared or developed

by Recipient, in the strictest confidence. Recipient shall not disclose such information to anyone

outside KAIMRC without KAIMRC's prior written consent. Nor will Recipient make use of any

Confidential Information for Recipient's own interest or purposes, or the benefit of anyone other

than KAIMRC.

However, Recipient shall have no obligation to treat as confidential any information which:

(a) is or becomes public knowledge through a source other than Recipient and through no

fault of Recipient; or

(b) is or becomes lawfully available to Recipient from a source other than KAIMRC.

3. Return of Materials

When Recipient's agreement with KAIMRC ends, for whatever reason, Recipient shall promptly

deliver to KAIMRC all originals and copies of all documents, records, software programs, media

and all other materials containing any Confidential Information. Recipient shall also return to

KAIMRC all equipment, files, software programs and other personal property belonging to

KAIMRC.

4. Confidentiality Obligation Survives Recipient

Recipient's obligation to maintain the confidentiality and security of Confidential Information

remains even after Recipient's agreement with KAIMRC ends and continues for seven (7)

further years after the end of Recipient's agreement.

5. General Provisions

(a) Severability: If a court finds any provision of this Agreement invalid or unenforceable, the

remainder of this Agreement shall be interpreted so as best to affect the intent of KAIMRC and

Recipient.

(b) Amendments: This Agreement may not be amended except in a writing signed by both

KAIMRC and Recipient.
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(c) Waiver: The failure to exercise any right provided in this Agreement shall not be a waiver of

prior or subsequent rights.

(d) Injunctive Relief: Any misappropriation of any of the Confidential Information in violation

of this Agreement may cause KAIMRC irreparable harm, the amount of which may be difficult

to ascertain, and therefore Recipient agrees that KAIMRC shall have the right to apply to a court

of competent jurisdiction for an order enjoining any such further misappropriation and for such

other relief as KAIMRC deems appropriate. This right is to be in addition to the remedies

otherwise available to KAIMRC.

(e) Indemnity: Recipient agrees to indemnify KAIMRC against any and all losses, damages,

claims or expenses incurred or suffered by KAIMRC as a result of Recipient's breach of this

Agreement.

(f) Attorney Fees and Expenses: In a dispute arising out of or related to this Agreement, the

Prevailing Party will have the right to collect from the other party its reasonable attorney fees

and costs and necessary expenditures.

(g) Governing Law. This Agreement shall be governed in accordance with the laws of the

Kingdom of Saudi Arabia. All disputes shall be resolved by good faith negotiation, and in case of

not being resolved, both Parties shall refer the dispute to the relevant courts in Saudi Arabia.

6. Signatures

The employee has carefully read all of this Agreement and agrees that all of the restrictions set

forth are fair and reasonably required to protect KAIMRC's interests. Recipient has received a

copy of this Agreement as signed by the parties.

Disclosing Party Receiving Party

Name: ------------------ Name: ------------------

Job:-------------------- Job:--------------------

Date: ------------------- Date: --------------------
Signature : _ Signature : _
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN APPLICATION

DATA SHEET (37 CFR 1.76) AND ASSIGNMENT FOR MULTIPLE ASSIGNEES

Title of Invention:

As the below named inventor, I hereby declare that:

This declaration ( ) the attached application, or is directed to:

application number ------ filed on --------------

) United States application or PCT international

The above-identified application was made or authorized to be made by me.

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application.

WHEREAS, (I) National Guard Health Affairs (2) King Saud bin Abdulaziz University for Health Sciences

(3) King Abdullah International Medical Research Center.

(hereinafter referred to as "ASSIGNEES") having places of business at: (each of ASSIGNEES 1,2, and 3) National

Guard Health Affairs, King Abdulaziz Medical City- Riyadh, P.O. BOX 22490, Riyadh 11426 SAUDI ARABIA,

respectively are desirous of jointly acquiring interests in the entire right, title and interest in and to said invention

and in and to any Letters Patent that may be granted therefore in the United States and its territorial possessions and

in any and all foreign countries;

NOW, THEREFORE, in consideration of the sum of FIVE DOLLARS ($5.00), the receipt whereof is hereby

acknowledged, and for other good and valuable consideration, I, by these presents do sell, assign and transfer unto

said ASSIGNEES, the full and exclusive right to the said invention in the United States and its territorial possessions

and in all foreign countries (including the right to claim priority under the terms of the International Convention and

other relevant International Treaties and Arrangements from the aforesaid application) and the entire right, title and

interest in and to any and all Letters Patent which may be granted therefore in the United States and its territorial

possessions and in any and all foreign countries and in and to any and all divisions, reissues, continuations,

substitutions and renewals thereof.

I hereby authorize and request the Patent Office Officials in the United States and its territorial possessions and any

and all foreign countries to issue any and all of said Letters Patent, when granted, to said ASSIGNEES as the

assignees of my entire right, title and interest in and to the same, for the sole use and behave of said ASSIGNEES,

their successors and assigns, to the full end of the term for which said Letters Patent may be granted, as fully and

entirely as the same would have been held by me had this Assignment and sale not been made.

Further, I agree that I will communicate to said ASSIGNEES or their representatives any facts known to me

respecting said invention, and testify in any legal proceeding, sign all lawful papers, execute all divisional,

continuation, substitute, renewal and reissue applications, execute all necessary assignment papers to cause any and

all of said Letters Patent to be issued to said ASSIGNEES, make all rightful oaths, and, generally do everything

possible to aid said ASSIGNEES, their successors and assigns, to obtain and enforce proper protection for said

invention in the United States and its territorial possessions and in any and all foreign countries.

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001

by fine or imprisonment of not more than five (5) years, or both.

LEGAL NAME OF INVENTOR

Inventor: _____________________ Date: _ Signatu re: _
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Kingdom of Saudi Arabia

Ministry of National Guard - Health Affairs

Trademark Agreement

Agreement dated this ... by and between King Abdullah International Medical Research Center (KAIMRC),

Ministry of National Guard - Health Affairs (MNG-HA) and

Whereas,

The trademark

hereby acknowledge the trademark titled

belongs to King Abdullah International Medical Research Center, MNG-HA.

is produced through research project number

funded by King Abdullah International Medical Research Center, and hereby is the property of King

Abdullah International Medical Research Center.

Whereas, ..........................................................................consents that he/she does not have any intellectual

rights to this trademark and its applications except the portion of royalties which King Abdullah International Medical Research Center

determines.

During this research project,

was assigned as a Principal Investigator by King Abdullah International Medical Research Center to conduct and lead research activities.

Therefore, will not ask for any rights other than what has been agreed upon

with King Abdullah International Medical Research Center in relationship to this invention in terms of conceptual ideas or later in the

commercialization stage.

King Abdullah International Medical Research Center and

following details regarding trademark

t~p!)li, N, nl have agreed on the

1. King Abdullah International Medical Research Center is the sole and exclusive owner of trademark

2. King Abdullah International Medical Research Center has a percentage share of 80 % of trademark royalties.

3. has a percentage share of 20 % of trademark royalties.

4. will register the trademark

under his/her name at the Ministry of Commerce and Industry.

For and on behalf of KAIMRC, ITTMO Section Head: Applicant:

Name Name

Date Position Title :

Signature: Date

Signature

Page 1 of 1Non-ClinicalForm Ref#APP1436-04Rev.0912015 Appendix E O&M#2101-1094



Kingdom of Saudi Arabia

Ministry of National Guard - Health Affairs

~~~I '4!~1 <W..o..cJ1
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Trademark Registration Form

Please provide full details and description of the proposed trademark to be registered.

Applicant Name

Position Title

Badge No.

Ext. No.

Department

Research Project Name:

Pager No.

Complete information below:

Trademark Full Details ~J~I4.0~1

Name ~~I

Description """'''''''''';1

(shape, design and color) (':'1,,;"1 ,~I ,J5: .•;•.II)

Purpose o~ljr~1

Products & Services ulo~lju~1

Categories ~I

Applicant Signature Date

Note:

1. Please return completed form to Innovation & Technology Transfer Management Office (ITIMO).

2. Please provide any additional information on a separate sheet and submit together with this form.
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 Description  Manufacturer  Model  Q  Location 

Zeiss Imager A2 fluorescence microscope Carl Zeiss AXIO imager A.2 430005-9901 1 421
Zeiss laser dissection microscope equipped with PALM microtweezer Carl Zeiss Incubator XLPalm -481 1 421

    Molecular devices Image express Micro Molecular devices T1-DH 607397 1 415
Thermo scientific Namedrop 8000 spectrophotometer Thermo ND 8000 1 400

   GFL water bath GFL GBMH 1002 1 416
   GFL water bath GFL GBMH 1002 1 400

Thermo scientific multidrop COMBI Thermo Fisher Scientific 836 1 416
   Labnet international Inc. Problot 12S hybridization oven Labnet Pro blot 12S H1200SA 1 400

    Eppendorf concentrator plus Medica company Concentrator Plus 1 400
Midmark M11 Ultraclave automatic sterilizer  (Autoclave) Midmark M11-021 1 400
Midmark M11 Ultraclave automatic sterilizer (Autoclave) Midmark M11-021 1 419

   HERMLE centrifuge LABnet Z36HK 1 401
HERMLE centrifuge LABnet Z36HK 1 416

   Labnet  waterbath Labnet Intl. Inc. W1106 1 416
SLT-25V Labnet Intl. Inc. W1106 1 417

   Centrifuge 5418R Eppendorf AG 22331 Hemberg 22331 1 400
BD FACS CANTO II Beckton Dickenson 338962 1 415

7900HT Fast Real Time PCR System AB Biosystem 7900T 1 400
   Simon Protein Western blot machine Protein Simple simon 1 400
Spectra max plus ( Spectrophotometer) Molecular devices spectra max plus 384 1 400
Spectra max plus ( Spectrophotometer) Molecular devices spectra max plus 385 1 400
   Perkin Elmer Multimode plate reader Perken Elmer 61004648 1 400

  AutoFlow IR Water-Jacketed CO2 Incubator Nuaire NU-47506 1 418
  AutoFlow IR Water-Jacketed CO2 Incubator Nuaire NU-47506 1 416

   Lab culture hood class II Type A2 Esco Esco 1 403
   Lab culture hood class II Type A2 Esco Esco 1 415

  Trans Blot Turbo Transfer Sys Biorad TURBO 1 401
   Trans Blot Turbo Cassete Biorad Turbo 1 401
  Mini protean tetra system Biorad Min PROTEN Tetra cell 1 401

Aquamax plus-96 plate wash head ( Aquamax ( 4000) Molecular devices AQ4K07020 1 400
Scotmanns MF 26 Ice maker Machine Scotmann's Frimont B193 1 400

  Power pac Basic Biorad Basic 1 400
Power pac Basic Biorad Basic 1 401

Microscope Nikon Eclipse Nikon ECLIPSE T5100-F 1 416
Bioair Hood Euro Clone TOPSAFE1.2 60220 1 416

Vi cell XR Cell counter Beckman Coulter , Inc VI-Cell-XR 383556 1 416
Verite 96 well thermal cycler AB applied Biosystem 9902 1 400
Verite 96 well thermal cycler AB applied Biosystem 9902 1 400

MAXQ 420 HP SHAKER THERMO 2 401
MAXQ 420 HP SHAKER THERMO 1 403

 Aspirator Lab Vacumbrand BvC 21NT 1 416
 Aspirator Lab Vacumbrand BvC 21NT 1 416
 Aspirator Lab Vacumbrand BvC 21NT 1 418

 Bucket Kick MRI Safe MagMedix PGW 6002E 1 400
 Bucket Kick MRI Safe MagMedix PGW 6002E 1 400

EVOS FL Auto with Desk top Life technology 1 400
Vortex Mixer labnet 1 415

Microcetrifuge Cleaver scientific 1 400
Microcetrifuge Cleaver scientific 1 401

Vacuum system 1 400
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Laboratory Safety Guide 

 

     The Safety department, published the safety guide for KSAU_HS Laboratories: A Guide to 

Some Hazardous Substances to help staff and students identify hazardous substances that 

may be used in KSAU_HS laboratories and provide an inventory of these substances. 

    Because the new global harmonized system, the safety guide has been updated and 

revised to reflect those changes. This guide on safety in the chemistry laboratory was also 

written to provide staff and students with an easy-to-read reference to create a safe 

learning environment in the laboratory. The document attempts to provide lab responsible 

and ultimately their students, with information so that they can take the appropriate 

precautionary actions in order to prevent or minimize hazards, harmful exposures, and 

injuries in the laboratory. 

    The guide presents information about ordering, using, storing, and maintaining chemicals 

in the laboratory. The guide also provides information about chemical waste, safety and 

emergency equipment, assessing chemical hazards, common safety symbols and signs, and 

fundamental resources relating to chemical safety, such as Safety Data Sheets and Chemical 

Hygiene Plans, to help create a safe environment for learning. In addition, checklists are 

provided for both staff and students that highlight important information for working in the 

laboratory and identify hazards and safe work procedures. The guide also presents the bio 

hazard, radiation, and laser safety in the KSAU_HS Laboratories. 

  This guide is not intended to address most of the safety issues, but rather to provide basic 

information about important components of safety in the chemistry laboratory and to serve 

as a resource to locate further information. This manual is available to laboratory users. 
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The Importance of safety: 

 

          Safety and health considerations are as important as any other materials taught in KSAU_HS 

curricula. Occupational injury data from industry studies indicate that the injury rate is highest 

during the initial period of employment and decreases with experience. Similarly, university 

laboratory setting where students experience new activities, the likelihood of incidents, injury, and 

damage is high. Therefore, it is essential that the students and staff  are taught what can go wrong, 

how to prevent such events from occurring, and what to do in case of an emergency. 

   Also, Risk management is the responsibility of the Management (Deans, college Chairs and Heads 

of Departments) to ensure Risk Management is being done for all the activities within the colleges 

and departments. The Management should be consulted on the applicability of the control measures 

to minimize the risks. The Management can delegate the task to competent persons; the ultimate 

duty still rest with the Management. 

The process of Risk Management for activities and works within any individual unit is the 

responsibility of the Principal Investigators, Reporting safety department and Immediate 

Supervisors. They must take all reasonably measures to eliminate or minimize any foreseeable risks 

to any persons who may be affected by their activities. 

The department of Safety is responsible to ensure all colleges and departments have the risk register 

and these are constantly reviewed to minimize foreseeable risks. The safety department shall assist 

any department in the process of risk management if required. 

Faculty, Staff and students are responsible to use the appropriate control measures, such as use of 

PPE prescribed within the risk register. They shall report any likely change in the frequency and 

severity of any incident and failure in any of the control measures. 
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Instructor’s viewpoint: 

          Instructor should have an obligation to instruct for their students in the safety practices 

required in laboratories. They also have an obligation to instruct them in the principles of health 

hazards that are found in most laboratories. Instructors must provide safety information and training 

to the students for every stage of experiment planning and be there to observe, supervise, instruct, 

and correct during the experimentation. Instructor plays the most important role in insuring a safe 

and healthful learning environment for the students. The ideal time to impress on students’ minds 

the need for caution and preparation is before and while they are working in laboratories. 

Student’s Viewpoint: 

     Students develop attitudes towards safety and acquire habits of assessing hazards and risks when 

they are young. Students come from diverse backgrounds and have various levels of preparation. 

Most of them have no previous hands on training in handling chemicals or equipment; others may 

come well prepared to assume personal responsibility for risk assessment and safety planning in 

their experiments.       

          The KSAU_HS laboratory provides an opportunity to instill good attitudes and habits by 

allowing students to observe and select appropriate practices and perform laboratory operations 

safely. Safety and health training lays the foundation for acquiring these skills. The students should 

think through implications and risks of experiments that they observe or conduct in order to learn 

that safe procedures are part of the way science must be done. 

     Student motivation in any area of education is a critical factor in the learning process. 

Emphasizing the importance of safety and health considerations by devoting substantial class time 

to these areas should help. The current popular preoccupation with matters of industrial safety 

and health may also serve as motivation. Students may find a discussion of toxicology interesting, 

informative, and beneficial. The possibilities for working this material into the curriculum are 

innumerable and limited only by the imagination of the instructor. 

 

 What are the lab instructors Responsibilities? 

The lab instructor should lead by example and wear personal protective   equipment; follow and 

enforce safety rules, procedures, and practices; and demonstrate safety behavior and promote a 

culture of safety. They should be proactive in every aspect of laboratory safety, making safety a 

priority.  
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Upkeep of Laboratory and Equipment: 

 Conduct regular inspections of safety and first aid equipment as often as requested by the   

administration. Record the inspection date and the inspector’s initials on the attached 

equipment inspection tag. 

 Notify the administration in writing if a hazardous or possibly hazardous condition (e.g., 

malfunctioning safety equipment or chemical hazard) is identified in the laboratory and 

follow through on the status. 

 Never use defective equipment. 

 

 

Recordkeeping: 

 Keep organized records on safety training of staff for as long as required by the school 

system. 

 Keep records of all laboratory incidents for as long as required by the school system. 

 

 

 

Safety and Emergency Procedures: 

 Educate students on the location and use of all safety and emergency equipment prior to 

laboratory activity. 

 Identify safety procedures to follow in the event of an emergency/ accident. 

 Provide students with verbal and written safety procedures to follow in the event of an 

emergency/accident. 

 Know the location of and how to use the cut-off switches and valves for the water, gas, and 

Electricity in the laboratory. 

  Know the location of and how to use all safety and emergency equipment 

 (i.e., safety shower, eyewash, first-aid kit, fire blanket, fire extinguishers and mercury spill kits). 

 Keep a list of emergency phone numbers near the phone. 

 Conduct appropriate safety and evacuation drills on a regular basis. 

 Explain in detail to students the consequences of violating safety rules and procedures. 
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Preparing for Laboratory Activities: 

 Before each activity in the laboratory, weigh the potential risk factors against the 

educational value. 

 Have an understanding of all the potential hazards of the materials, the process, and the 

equipment involved in every laboratory activity. 

  Inspect all equipment/apparatus in the laboratory before use. 

 Before entering the laboratory, instruct students on all laboratory procedures that will be 

conducted. 

 Discuss all safety concerns and potential hazards related to the laboratory work that 

students will be performing before starting the work. Document in lesson plan book. 

 

Ensuring Appropriate Laboratory Conduct: 

 Be a model for good safety conduct for students to follow. 

 Make sure students are wearing the appropriate personal protective equipment (i.e., 

chemical splash goggles, laboratory aprons or coats, and gloves). 

 Enforce all safety rules and procedures at all times. 

 Never leave students unsupervised in the laboratory. 

 Never allow unauthorized visitors to enter the laboratory. 

 Never allow students to take chemicals out of the laboratory. 

 Never permit smoking, food, beverages, or gum in the laboratory. 

 

 What are the Safety Do’s and Don’ts for Students? 

 Life threatening injuries can happen in the laboratory. For that reason, students need to be 

informed of the correct way to act and things to do in the laboratory. The following is a safety 

checklist that used as a handout to students to acquaint them with the safety do’s and don’ts in the 

laboratory. 

 

Conduct: 

 Do not engage in practical jokes or boisterous conduct in the laboratory. 

 Never run in the laboratory. 

  The use of personal audio or video equipment is prohibited in the laboratory. 

 The performance of unauthorized experiments is strictly forbidden. 

 Do not sit on laboratory benches. 
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General Work Procedure: 

 Know emergency procedures. 

 Never work in the laboratory without the supervision of an instructor. 

 Always perform the experiments or work precisely as directed by the instructor. 

 Immediately report any spills, accidents, or injuries to a teacher. 

 Never leave experiments while in progress. 

  Never attempt to catch a falling object. 

 Be careful when handling hot glassware and apparatus in the laboratory. Hot glassware 

looks just like cold glassware. 

  Never point the open end of a test tube containing a substance at yourself or others. 

  Never fill a pipette using mouth suction. Always use a pipetting device. 

 Make sure no flammable solvents are in the surrounding area when lighting a flame. 

 Do not leave lit Bunsen burners unattended. 

 Turn off all heating apparatus, gas valves, and water faucets when not in use. 

 Do not remove any equipment or chemicals from the laboratory. 

  Coats, bags, and other personal items must be stored in designated areas, not on the bench 

tops or in the aisle ways. 

 Notify your teacher of any sensitivities that you may have to particular chemicals if known. 

 Keep the floor clear of all objects (e.g., ice, small objects, spilled liquids). 

 

 

Housekeeping: 

 Keep work area neat and free of any unnecessary objects. 

 Thoroughly clean your laboratory work space at the end of the laboratory session. 

 Do not block the sink drains with debris. 

 Never block access to exits or emergency equipment. 

 Inspect all equipment for damage (cracks, defects, etc.) prior to use; do not use damaged 

equipment. 

 Never pour chemical waste into the sink drains or wastebaskets. 

 Place chemical waste in appropriately labeled waste containers. 

 Properly dispose of broken glassware and other sharp objects (e.g., syringe needles) 

immediately in designated containers. 

 Properly dispose of weigh boats, gloves, filter paper, and paper towels in the laboratory. 
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Apparel in the Laboratory: 

 Always wear appropriate eye protection (i.e., chemical splash goggles) in the laboratory. 

 Wear disposable gloves, as provided in the laboratory, when handling hazardous materials. 

Remove the gloves before exiting the laboratory. 

 Wear a full-length, long-sleeved laboratory coat or chemical-resistant apron. 

 Wear shoes that adequately cover the whole foot; low-heeled shoes with non-slip soles are 

preferable. Do not wear sandals, open-toed shoes, open- backed shoes, or high-heeled 

shoes in the laboratory. 

 Avoid wearing shirts exposing the torso, shorts, or short skirts; long pants that completely 

cover the legs are preferable. 

 Secure long hair and loose clothing (especially loose long sleeves, neck ties, or scarves). 

 Remove jewelry (especially dangling jewelry). 

 Synthetic finger nails are not recommended in the laboratory; they are made of extremely 

flammable polymers which can burn to completion and are not easily extinguished. 

 

Hygiene Practices: 

 Keep your hands away from your face, eyes, mouth, and body while using chemicals. 

 Food and drink, open or closed, should never be brought into the laboratory or chemical 

storage area. 

 Never use laboratory glassware for eating or drinking purposes. 

 Do not apply cosmetics while in the laboratory or storage area. 

 Wash hands after removing gloves, and before leaving the laboratory. 

 Remove any protective equipment (i.e., gloves, lab coat or apron, chemical splash goggles) 

before leaving the laboratory. 

Emergency Procedure: 

 Know the location of all the exits in the laboratory and building. 

 Know the location of the emergency phone 88. 

 Know the location of and know how to operate the following: 

− Fire extinguishers 

− Alarm systems with pull stations 

− Fire blankets 

− Eye washes 

− First-aid kits 

− Deluge safety showers 

▫ In case of an emergency or accident, follow the established emergency plan as explained by the instructor. 
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FIRST AID: 

If a person is injured: Do not move the person unless there is a danger to life. Switch off any 

electricity or mechanical equipment (where it is safe to do so). 

Call for a First Aid the treatment room in each building. Upon the need ask the monitoring person to 

arrange for the transportation to the hospital. If is not available and the injury appears serious call 

the NGHA emergency. The student affairs will call an ambulance and attempt to locate the 

Occupational First Aid Officer to assist you until an ambulance arrives you will need to provide your 

name. 

 

Lungs - following exposure to cold gas resulting in respiratory distress medical attention should be 

obtained immediately by phoning the emergency phone number.  

Skin - medical assistance should be requested and any clothing that may constrict the blood 

circulation to the burn should be removed. The part of the body exposed should be thawed slowly in 

lukewarm water between 42 and 45 degrees C. Dry heat should not be used. 

 Burns should be covered with a large sterile dressing. 

If frozen area is extensive or deeply frozen, the casualty should be taken to hospital; sticking clothing 

should not be removed until completely thawed. 
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Chemistry Laboratory Safety Guide 

HAZARDOUS CHEMICALS: 

Hazardous chemicals may not always be obvious in the workplace. Many substances are not in forms 

that people readily identify (e.g. dusts, mists, gases). For this reason they must be aware of 

substances brought in the labs. 

Common substances used by people in both domestic 

and work environments may be hazardous (e.g. 

formaldehyde, turpentine, white spirit, caustic soda, 

pesticides, and some disinfectants). Often people do 

not perceive products as hazardous if they can buy 

them for home use. Awareness is needed that these 

products are potentially hazardous despite the fact 

they are readily available to consumers. 

 The term “Hazardous Chemical” is used by the 

legislation to denote the diversity of chemical forms         

that may cause injury (i.e. liquids, solids, gases). 

 

Health Effects of Chemical Use: 

In some instances people may regularly use a product, or perceive a substance as having no health 

threat because they have not had problems with the product in the past. This behavior can be 

dangerous, and contribute to the development of long-term health effects. For an effect on health 

to occur, the hazardous substance must enter or contact with the body. 

There are three common routes of entry to the body.  

• Inhalation e.g.: gases, fumes, mists, dusts 

• Ingestion e.g.: powders, mists, liquids, solids 

• Skin Contact e.g.: liquids, solids. 

        There is substantial difference in the way individuals react to chemical exposure. Some people 

are more sensitive to the effects of chemicals than others. Chemicals may cause effects at the site of 

contact, which is called a local effect (e.g. acid burns on skin). 

Chemicals may also be transported throughout the body to produce effects at organs away from the 

original site of contact. This is called a systemic effect (e.g. solvents may be inhaled or ingested and 

produce brain damage). 

Systemic effects often produce serious long term health effects such as diseases and organ 

degeneration (e.g. liver, nerve, kidney damage). 
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Common chemical injuries include: 

 Dermatitis 

 Eye, skin and lung burns 

 Headaches 

 Brain and nerve damage 

 Cancer 

 Asthma and Allergies 

 

Maintenance of Chemicals: 

 Perform regular inventory inspections of chemicals.  

 Update the chemical inventory at least annually, or as requested by the 

administration. 

 Provide a copy of the chemical inventory to the local emergency responders (i.e., fire 

department). 

 Do not store food and drink with any chemicals. 

 If possible, keep all chemicals in their original containers. 

 Make sure all chemicals and reagents are labelled. 

 Do not store chemicals on the lab bench, on the floor, or in the laboratory chemical 

hood. 

 Ensure chemicals not in use are stored in a locked facility with limited access. 

 Know the storage, handling, and disposal requirements for each chemical used. 

 Make certain chemicals are disposed of properly. Consult the label and the Safety 

Data Sheet for disposal information and always follow appropriate chemical disposal 

regulations. 
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Chemical Handling: 

 

 Check the label to verify it is the correct substance before using it. 

 Wear appropriate chemical resistant gloves before handling chemicals. Gloves are not 

universally protective against all chemicals. 

 If you transfer chemicals from their original containers, label chemical containers as to the 

contents, concentration, hazard, date, and your initials. 

 Always use a spatula or scoopula to remove a solid reagent from a container. 

 Do not directly touch any chemical with your hands. 

 Never use a metal spatula when working with peroxides. Metals will decompose explosively 

with peroxides. 

 Hold containers away from the body when transferring a chemical or solution from one 

container to another. 

 Use a hot water bath to heat flammable liquids. Never heat directly with a flame. 

 Add concentrated acid to water slowly. Never add water to a concentrated acid. 

 Weigh out or remove only the amount of chemical you will need. Do not return the excess to 

its original container, but properly dispose of it in the appropriate waste container. 

 Never touch, taste, or smell any reagents. 

 Never place the container directly under your nose and inhale the vapors. 

 Never mix or use chemicals not called for in the laboratory exercise. 

 Use the laboratory chemical hood, if available, when there is a possibility of release of toxic 

chemical vapors, dust, or gases. When using a hood, the sash opening should be kept at a 

minimum to protect the user and to ensure efficient operation of the hood. 

  Keep your head and body outside of the hood face.  

 Chemicals and equipment should be placed at least six inches within the hood to ensure 

proper air flow. 

 Clean up all spills properly and promptly as instructed by the instructor. 

 Dispose of chemicals as instructed by the instructor. 
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 When transporting chemicals (especially 250 mL or more), place the immediate container in 

a secondary container or bucket (rubber, metal or plastic) designed to be carried and large 

enough to hold the entire contents of the chemical. 

 Never handle bottles that are wet or too heavy for you. 

 Use equipment (glassware, Bunsen burner, etc.) in the correct way, as indicated by the 

instructor.  
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What is a Material Safety Data Sheet? 

Material Safety Data Sheets (MSDS) contains information regarding the proper procedures for 

handling, storing, and disposing of chemical substances. 

 An MSDS accompanies all chemicals or kits that contain chemicals. 

 If an MSDS does not accompany a chemical, many web sites and science 

supply companies can supply one or they can be obtained from 

www.msdsonline.com. 

 Save all MSDSs and store in a designated file or binder using a system that is 

organized and easy to understand. 

 Place the MSDS collection in a central, easily accessible location known to all 

workers and emergency personnel. 

 Typically the information is listed in a standardized format (ANSI Z400.1-

1998, Hazardous Industrial Chemicals-Material Safety Data Sheet-

Preparation). 

 Refer to Appendices I and J for additional information on the format and 

content of MSDSs (ANSI format). 

 

NOTE: The Occupational Safety and Health Administration (OSHA) now requires Hazardous Chemical 

reporting be done via a uniform Safety Data Sheet (SDS) rather than the previously used Material 

Safety Data Sheet (MSDS). OSHA standardized the Hazard Communication Standard (HCS) in order 

to better align with the Globally Harmonized System of Classification and Labeling of Chemicals 

(GHS) used globally. 

 

What should be Considered When Purchasing chemicals? 

 Establish a chemical procurement plan. 

 Consider using a centralized purchasing program in which one person, who is knowledgeable 

of all the chemicals on hand, does all the purchasing, or links purchasing requests into an 

inventory tracking system so that excess chemicals in stock can be used before buying more. 

 Train receiving room, storeroom, and stockroom personnel in the proper methods of 

receiving and handling of hazardous substances. 

 

 

http://www.msdsonline.com/
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Do the following before ordering chemicals: 

 Assess all the hazards and physical properties of the chemical using the MSDS; evaluate both 

short and long term risks. 

 Consider the worst case scenario(s) in the event that the substance is mismanaged, spilled, 

or causes personal injury. 

 Make sure the hazardous properties of the chemical do not exceed the educational utility of 

the experiment  

 Determine whether a safer, less hazardous chemical can be used  

 Determine whether the appropriate facilities are available for the proper storage of the 

chemical and the ventilation is sufficient. 

 Determine whether the proper personal protective equipment and safety equipment is on 

hand for using the chemical. 

 Establish whether the chemical or its end product will require disposal as a hazardous waste. 

 Ensure that the budget will allow for the appropriate and legal disposal of the chemical 

and/or its end product.  

 Have a mechanism in place to dispose of the chemical and its end product legally and safely. 

 Determine whether lesser amounts of a chemical can be used to conduct the experiment. 

When ordering chemicals, remember to do the following: 

 Order minimum quantities that are consistent with the rate of use. 

 Order only what will be used within a year or less. 

 If possible, order reagents in polyethylene bottles or plastic coated glass bottles to minimize 

breakage, corrosion, and rust. 

What is a Chemical Tracking System and How Should It Be Set Up? 

 A chemical tracking system is a database of chemicals in the laboratory. 

 A “cradle-to-grave” chemical tracking system should track chemicals from the time they are 

purchased through the time they are used and discarded. 

 A good chemical tracking system can reduce procurement costs, eliminate un- necessary 

purchases, and minimize disposal expenses. 

 A tracking system can be set up by (1) using index cards or another paper sys- tem organized 

by chemical name and/or molecular formula or (2) by creating a computer-based system. 
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The following tracking fields are recommended: 
 

 Chemical name as printed on the container 

 Chemical name as it appears on the MSDS if different from that on the container 

 Molecular formula 

 Chemical Abstract Service (CAS) registry number Date received 

 Source (i.e., chemical manufacturer, and if known, supplier). 

 Type of container. 

 Hazard classification (for storage, handling, and disposal). 

 Required storage conditions. 

 Room number (for larger institutions with multiple storage locations). 

 Location within the room (i.e., shelf #1, acid cabinet). 

 Expiration or “use by” date. 

 Amount of the chemical in the container. 

 Name of the person who ordered or requested the chemical. 

 Each record represents a SINGLE CONTAINER of a chemical (rather than just the 

chemical itself). 

 Keep accurate, up-to-date records of the use of each chemical in the system. 
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How Should Chemical Containers Be Labelled? 

 

General labelling guide:  

               No unlabelled substance should be present in the laboratory at any time! These 

requirements do not apply if the hazardous chemical is used immediately after it is put into the 

container and the container is thoroughly cleaned immediately after use to the condition it would be 

in if it had never contained the material. If you find that a container of a hazardous chemical is not 

correctly labelled in accordance with the WHS Regulations, The Company that send the chemical 

should attach the product identifier to the container, and the lab responsible should not use a 

hazardous chemical which is not correctly labelled.  

            Store it in isolation until it is appropriately labelled. If the product identifier of an unlabeled 

chemical is not known, this should be clearly marked on the container, for example by attaching a 

label to the container with the statement: Caution - Do Not Use -Unknown Substance. You should 

take steps to either identify and correctly label the unknown chemical or dispose of the contents in 

accordance with relevant environmental regulations and, where necessary, in consultation with the 

relevant waste management authority. 

 

 

Labelling Basics: 

 Use labels with good adhesive. 

 Use a permanent marker (waterproof and fade resistant) or laser (not inkjet) 

printer. 

 Print clearly and visibly. 

 Replace damaged, faded or semi-attached labels. 
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Small containers:  

The WHS Regulations require that where a chemical substance is packaged in a container that is too 

small to attach a label with information that is required of hazardous chemical labels in general, then 

the label must include the product identifier, the name, address and business telephone number of 

either the manufacturer or importer.  

In addition to the mandatory items, labels must include as much labelling information required for 

hazardous chemical labels in general that is reasonable practicable to include 

 

 

Commercially Packaged Chemicals:  

Verify that the label contains the following information:  

  Chemical name (as it appears on the MSDS/SDS).  

 Name of chemical manufacturer. 

 Necessary handling and hazard information. 

 

 

Add:  

 Date received Date first opened. 

 Expiration or “use by” date (if one is not present 
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Secondary Containers and Prepared Solutions  

When one transfers a material from the original manufacturer’s container to other vessels, these 

vessels are referred to as “secondary containers.” Suggested Pattern— see small containers part).  

 

Label all containers used for storage with the following:  

  Chemical name (as it appears on the MSDS/SDS).  

 Name of the chemical manufacturer or person who prepared the solution. 

 Necessary handling and hazard information. 

 Concentration or purity. 

 Date prepared. 

 Expiration or “use by” date 

 

Containers in Immediate Use  

These chemicals are to be used within a work shift or laboratory session. Label all containers in 

immediate use with the following:  

 Chemical name (as it appears on the MSDS/SDS)  

  Necessary handling and hazard information.  

 

 

General Rules for Chemical Storage  

Criteria for Storage Area:  

 Store chemicals inside a closeable cabinet or on a sturdy shelf with a front-edge lip to 

prevent accidents and chemical spills; a ¾-inch front edge lip is recommended.  

  Secure shelving to the wall or floor.  

  Ensure that all storage areas have doors with locks.  

  Keep chemical storage areas off limits to all students.  

  Ventilate storage areas adequately.  

 

Organization:  

 Organize chemicals first by COMPATIBILITY—not alphabetic succession (refer to section 

titled Suggested Shelf Storage Pattern—next page).  

 Store alphabetically within compatible groups.  
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Chemical Segregation:  

 Store acids in a dedicated acid cabinet. Nitric acid should be stored alone unless the cabinet 

provides a separate compartment for nitric acid storage.  

  Store highly toxic chemicals in a dedicated, lockable poison cabinet that has been labeled 

with a highly visible sign.  

 Store volatile and odoriferous chemicals in a ventilated cabinet.  

 Store flammables in an approved flammable liquid storage cabinet (refer to section titled 

Suggested Shelf Storage Pattern).  

  Store water sensitive chemicals in a water-tight cabinet in a cool and dry location 

segregated from all other chemicals in the laboratory.  

 

 

Storage Don’ts:  

 Do not place heavy materials, liquid chemicals, and large containers on high shelves.  

  Do not store chemicals on tops of cabinets.  

 Do not store chemicals on the floor, even temporarily.  

  Do not store items on bench tops and in laboratory chemical hoods, except when in use.  

 Do not store chemicals on shelves above eye level.  

  Do not store chemicals with food and drink.  

 Do not store chemicals in personal staff refrigerators, even temporarily.  

 Do not expose stored chemicals to direct heat or sunlight, or highly variable temperatures. 

 

 

Proper Use of Chemical Storage Containers:  

 Never use food containers for chemical storage.  

 Make sure all containers are properly closed.  

 After each use, carefully wipe down the outside of the container with a paper towel before 

returning it to the storage area. Properly dispose of the paper towel after use.  
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Suggested Shelf Storage Pattern for Organics: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Organic #2 

Alcohols, Amides, 

Amines, Imides, Imines, 

Glycols 
STORE FLAMMABLES IN A 

DEDICATED CABINET 

Organic #8 

Cresols, Phenol 

Organic #3 

Aldehydes, esters, hydrocarbons 
STORE FLAMMABLES IN A 

DEDICATED CABINET 

Organic #6 

Hydro peroxides, Peroxides 

Organic #4 

Ethers, Ethylene oxide, 

Halogenated 

Hydrocarbons, Ketenes, 

Ketones 
STORE FLAMMABLES IN A 

DEDICATED CABINET 

Organic #1 

Acids, Anhydrides, Per acids 
STORE CERTAIN ORGANIC 

ACIDS IN ACID CABINET 

Organic #5 

Epoxy compounds, 

Isocyanates 

Miscellaneous 

 

 

 
                  Miscellaneous 

NOTE: When space does not allow storage groups to be stored 

separately from each other, multiple groups can be stored on the 

same shelf or within the same storage cabinet if each group is 

segregated by secondary containment as outlined in the diagram 

below. 
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Storage Groups 
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Global Harmonize System  (GHS) 
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National Fire Protection Association Hazard Labels:  

The National Fire Protection Association (NFPA) has developed a visual guide (right) 

for a number of chemicals pertinent to the MSDS. The ANSI/NFPA 704 Hazard 

Identification system, the NFPA diamond, is a quick visual review of the health 

hazard, flammability, reactivity, and special hazards a chemical may present.  

The diamond is broken into four sections (blue, red, yellow, and white). The 

symbols and numbers in the four sections indicate the degree of hazard associated with a particular 

chemical or material.  
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How Should Compressed Gas Cylinders Be Stored, Maintained, and Handled?  

Compressed gases can be hazardous because each cylinder contains large amounts of energy and 

may also have high flammability and toxicity potential.  

The following is a list of recommendations for storage, maintenance, and handling of compressed 

gas cylinders:  

 Make sure the contents of the compressed gas cylinder are clearly stencilled or stamped on 

the cylinder or on a durable label.  

 Do not identify a gas cylinder by the manufacturer’s color code.  

  Never use cylinders with missing or unreadable labels.  

 Check all cylinders for damage before use.  

 Be familiar with the properties and hazards of the gas in the cylinder before using.  

  Wear appropriate protective eyewear when handling or using compressed gases.  

  Use the proper regulator for each gas cylinder.  

  Do not tamper with or attempt to repair a gas cylinder regulator.  

  Never lubricate, modify, or force cylinder valves.  

  Open valves slowly using only wrenches or tools provided by the cylinder supplier directing 

the cylinder opening away from people.  

 Check for leaks around the valve and handle using a soap solution liquid, or an electronic 

leak detector.  

  Close valves and relieve pressure on cylinder regulators when cylinders are not in use.  

  Label empty cylinders “EMPTY” or “MT” and date the tag; treat in the same manner that 

you would if it were full.  

 Always attach valve safety caps when storing or moving cylinders.  

  Transport cylinders with an approved cart with a safety chain; never move or roll gas 

cylinders by hand.  

  Securely attach all gas cylinders (empty or full) to a wall or laboratory bench with a clamp 

or chain, or secure in a metal base in an upright position.  

 Store cylinders by gas type, separating oxidizing gases from flammable gases by either 20 

feet or a 30-minute firewall that is 5 feet high. 

 Store gas cylinders in cool, dry, well-ventilated areas away from incompatible materials and 

ignition sources. 

 Do not subject any part of a cylinder to a temperature higher than 125 °F or below 50 °F. 

 Store empty cylinders separately from full cylinders. 
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What are Some Strategies to Reduce the Amount and/or Toxicity of Chemical 

Waste Generated in the Laboratory?  

All laboratories that use chemicals inevitably produce chemical waste that must be properly 

disposed of. It is crucial to minimize both the toxicity and the amount of chemical waste that is 

generated.  

Several things that can be done to minimize hazards, waste generation, and control costs:  

 Purchase chemicals in the smallest quantity needed.  

 Use safer chemical substitutes/alternatives such as chemicals which have been determined 

to be less harmful or toxic (Table 1 contains examples).  

 Use microscale experiments-Chemical experiments using smaller quantities of chemicals 

  Recycle chemicals by performing cyclic experiments where one product of a reaction 

become  

The starting material of the following experiment.  

 Consider detoxification or waste neutralization steps.  

  Perform classroom demonstrations.  

  Use premeasured chemical packets such as Chem-capsules that reduce bulk chemical 

disposal problems (no excess chemicals remain).  

For information about the EPA’s Green Chemistry Program, which promotes the use of innovative 

technologies to reduce or eliminate the use or generation of hazardous substances, visit: 

 www.epa.gov/greenchemistry 

 

 www.chemistry.org/portal/a/c/s/1/acsdisplay.html?DOC=greenchemistry 

 

 

 

 

 

 

 

 

 

 

http://www.epa.gov/greenchemistry
http://www.chemistry.org/portal/a/c/s/1/acsdisplay.html?DOC=greenchemistry
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Chemical Waste:  

The disposal of chemical waste into the sewerage system is generally unacceptable. Collect waste in 

approved dangerous goods waste containers. Containers for waste must not exceed 10L volumes. 

Incompatible chemicals should not be stored together. All waste must be correctly labelled.  

All containers used for chemical waste should be labeled with:  

 “WASTE” or “HAZARDOUS WASTE”  

  Chemical name (as it appears on the MSDS/SDS).  

  Accumulation starts date.  

Hazard(s) associated with the chemical waste. 

For details contact ENVIRONMENTAL SERVICES IN THE KSAU –HS RIYADH Ext: 92216/92209/92204 

 

What is the Recommended Procedure for Chemical Disposal? 

Any chemical discarded or intended to be discarded is chemical waste. 

HAZARDOUS chemical waste as designated by the Environmental Protection Agency (EPA) or State 

authority is waste that presents a danger to human health and/or the environment. 

According to EPA regulations, there are four characteristics that define a waste as hazardous: 

− Ignitability 

− Corrosively 

− Reactivity 

− Toxicity 

In addition, there are lists of hundreds of other chemicals that EPA has deter- mined to be hazardous 

waste. Because of particular differences within some States, consult your State or regional EPA office 

to determine whether waste is considered hazardous and the requirements for storage and disposal. 

For chemical waste, it may be best to use a log book to contain detailed lists of materials in a 

container labelled “organic waste”, for example. 
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Storing Chemical Waste:  

 Store all waste in containers that are in good condition and are compatible with their 

contents.  

 Clearly and permanently label each container as to its contents and label as hazardous waste  

 Store waste in a designated area away from normal laboratory operations and to prevent 

unauthorized access.  

  Store waste bottles away from sinks and floor drains.  

  Do not completely fill waste bottles; leave several inches of space at the top of each waste 

container.  

 Cap all waste bottles.  

 

Proper Disposal of Chemical Waste:  

The EPA has written a comprehensive set of regulations that govern the management of hazardous 

waste from the point of generation to ultimate disposal Generators of hazardous waste are 

responsible for ensuring proper disposal of their hazardous waste and can incur liability for improper 

disposal of their hazardous waste.  

 

Disposal Procedure:  

 Do not pour chemicals down the drain (unless authorized by local sewer authority).  

  Do not treat hazardous waste on-site.  

  Contact professional, licensed hazardous waste haulers/transporters that will ensure 

appropriate disposal.  

 

General Guidelines to Follow in the Event of a Chemical Accident or Spill: 

 Assess the overall situation.  

  Determine the appropriate action to resolve the situation.  

 Follow the pre-existing, approved local emergency plan. Act swiftly and decisively.  
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Recommended actions for Specific emergencies ways:  

 

Chemical in the eye:  

 Flush the eye immediately with water while holding the eye open with fingers.  

 If wearing contact lens, remove and continue to rinse the eye with water.  

  Continue to flush the eye and seek immediate medical attention. 

  

 

 

Acid/Base Spill:  

For a spill not directly on human skin, do the following:  

 Neutralize acids with powdered sodium hydrogen carbonate (sodium bi- carbonate/baking 

soda), or bases with vinegar (5% acetic acid solution).  

  Avoid inhaling vapors.  

 Spread diatomaceous earth to absorb the neutralized chemical.  

 Sweep up and dispose of as hazardous waste.  
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For spills directly on human skin, do the following:  

 Flush area with copious amounts of cold water from the faucet or drench shower for at least 

5 minutes.  

 If spill is on clothing, first remove clothing from the skin and soak the area with water as 

soon as possible.  

  Arrange treatment by medical personnel.  

 
 

 

Mercury Spill:  

 Evacuate the affected area.  

 Close off interior doors and windows, and heating and air conditioning vents in the incident 

room. 

 Open exterior doors and windows to move the inside air outside.  

 Follow specific clean-up instructions detailed by  

 The EPA (www.epa.gov/ epaoswer/hazwaste/mercury/spills.htm)  
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Incompatible chemicals:  

The following list is to be used only as a general guideline. Please refer to your Material 

Safety Data Sheets (MSDS) (Safety Data Sheet SDS) for specific incompatible. 
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Chemical Fume Hoods:  

Whenever you use flammable or hazardous materials that pose an airborne or explosive hazard, you 

should work in a fume hood. Exposure is controlled in part through the moveable glass plate, the 

sash that covers the front of the hood. Maximal protection is afforded when the sash, if it moves 

vertically, is closed or lowered as much as possible. 

 

There are different types of fume hoods. Two of the most common types are the constant air iodine-

125 or when working with perchlorates to maintain a constant air flow that doesn’t vary when the 

hood sash is opened or closed. The disadvantage of these hoods is that the face velocity increases 

when the hood sash is lowered or decreases when the hood sash is raised as a result which can lead 

to either excessive turbulence or the escape of toxic materials from the hood. Variable air volume 

hoods are designed to maintain a constant face velocity whenever the hood sash is opened or closed 

minimizing air turbulence at the sash extreme and maximizing user protection. 

It is important that there be good airflow to the hood exhaust. Today most hoods are equipped with 

an airflow meter. These measure the face velocity which is the rate at which air is pulled into the 

hood exhaust.  
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Fume hoods should be inspected annually. Dated inspection stickers should be posted conspicuously 

somewhere on the front of the fume hood.  

All hoods are not the same. Depending on the hazards involved in your work, you may need to use a 

special kind of fume hood.  

 Biosafety cabinets should be used when dealing with biological hazards.  

 Chemical fume hoods should be used when flammable solvents and/or highly reactive 

reagents are involved.  

 Special fume hoods are required when working with certain radiological hazards such as 

iodine-125 or when working with per chlorates, which react explosively when mixed with 

organics.  
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Biological safety:  

The Biological Safety part (or Biosafety part) has been adopted by KSAU-HS to be an information, 

guidelines and procedures that will enable safe study and research, also to help eliminate, or reduce, 

the potential for exposure to biohazards. The Department of Safety has developed this part of the 

safety lab manual to help the following stuff and student to be as guidance materials. The KSAU-HS 

Biosafety Manual provides a compilation of suggested work practices, protocols and systems to work 

safely at KSAU-HS labs. The KSAU-HS Biosafety part Manual should not be considered the only 

reference for health and safety concerns. 

 

Laboratory Personnel:  

The responsibilities of care and laboratory personnel include but are not limited to the following:  

 Participate in appropriate training and instruction to ensure that they are adequately trained 

and fully understand the instructions. This includes taking refresher courses as applicable.  

 Fully comprehend all biohazards and select agents and toxins being used in the lab and the 

potential risks associated with exposure, as well as fully understanding the associated 

emergency response procedures.  

 Follow all laboratory practices, protocols, and comply with all applicable procedures and 

guidelines.  

 Complete any necessary medical surveillance.  

 Obtain necessary and recommended vaccinations, or submit declination forms as permitted.  

 Report thefts, security incidents, accidents, spills, or contamination incidents to supervisor.  

 Wear PPE personal protected equipment depend about the These four biosafety levels (BSL) 

require.  

 

Visitors, Vendors, and Contractors  

Contractors must ensure that appropriate personal protective equipment is available for their own 

workers. All visitors, vendors, and contractors must:  

 Comply with all security requirements and procedures.  

 Be accompanied by a college to approved person at all times while in areas with select 

agents or toxins. 

 Use personal protective equipment provided for them by the laboratory or animal handling 

room. 
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Biosafety management  

 It is the responsibility of the laboratory director (the person who has immediate 

responsibility for the laboratory) to ensure the development and adoption of a biosafety 

management plan and a safety or operations manual.  

 The laboratory supervisor (reporting to the laboratory director) should ensure that regular 

training in laboratory safety is provided.  

 Personnel should be advised of special hazards, and required to read the safety or 

operations manual and follow standard practices and procedures. The laboratory supervisor 

should make sure that all personnel understand these. A copy of the safety or operations 

manual should be available in the laboratory  

 There should be a control program for the lab an each college.  

 Appropriate medical evaluation, surveillance and treatment should be provided for all 

personnel in case of need, and adequate medical records should be maintained.  

 

Risk Group Classifications 

Biosafety in Microbiological and Biomedical Laboratories, also known as the BMBL, the three 

primary hazardous characteristics associated with biological agents include: 

 The capability of an agent to infect and cause disease in a susceptible human or animal host.  

 The virulence of an agent as measured by the severity of disease, and  

 The availability of preventive measures and effective treatments for the disease.  

By taking the route of transmission of the disease into consideration, a standardized methodology 

was developed to classify biological agents into four different risk groups (see Table 1). Knowing the 

risk group of an agent assists researchers and safety professionals in determining the appropriate 

safety protocols to be followed. 
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Biological Safety Levels  

The National Institutes of Health (NIH) and the Centers for Disease Control and Prevention (CDC) 

have established four levels of biosafety, based on the degree of hazard associated with a microbial 

agent, to describe the combination of laboratory practices and techniques, safety equipment, and 

facilities needed to protect against exposure. The BMBL outlines four different biological safety 

levels that are appropriate for the operations performed in a laboratory, the suspected routes of 

transmission of the biological agent, and the laboratory function or activity. These four biosafety 

levels (BSL) require successively more stringent practices and facilities as work moves from the least 

restrictive, BSL-1, to work with the highest hazard level of BSL-4. Exposure to biohazards may be 

prevented or limited by establishing and following the appropriate biosafety level practices and 

conditions. The requirements for each laboratory biosafety level can be found in the CDC/NIH BMBL.  

The following bullets provide a brief summary of the four biological safety levels:  

 BSL-1 is required for work involving well-characterized agents not known to consistently cause 

disease in immune competent adult humans, and present minimal potential hazard to laboratory 

personnel and the environment.  

 BSL-2 is required for work involving agents that pose moderate hazards to personnel and the 

environment.  

 BSL-3 is required for clinical, diagnostic, teaching, research, or production facilities where work is 

performed with indigenous or exotic agents that may cause serious or potentially lethal disease 

through the inhalation route of exposure.  

 BSL-4 is required for work with dangerous and exotic agents that pose a high individual risk of 

aerosol-transmitted laboratory infections and life-threatening disease that is frequently fatal, for 

which there are no vaccines or treatments, or a related agent with unknown risk of transmission. 

Note: No research with biohazards at BSL-4 is currently permitted in ASU facilities.  
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Personal protective equipment:  

Personal protective clothing should be worn whenever using a Bio lab. Laboratory coats are 

acceptable for work being performed at Biosafety Levels 1 and 2. A solid front, back-closing 

laboratory gown provides better protection and should be Also, used at Biosafety Levels 3 and 4 

(except for suit laboratories). Gloves should be pulled over the wrists of the gown rather than worn 

inside. Elasticized sleeves can be worn to protect the investigator’s wrists. Masks and safety glasses 

may be required for some procedures. 
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Personal protective equipment varies depending upon the biological safety level. Please refer to 

the table below for specific requirements for each of the four biological safety levels. 

 

 

* Safety is improved when PPE is used in combination with physical containment devices or 

equipment, such as Biological Safety Cabinets (BSCs). 
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Biosafety Levels:  

Similar to the BSL, there are four animal biosafety levels (ABSL). These four animal biosafety levels 

are required for the use of experimentally infected animals housed in indoor research facilities (e.g., 

vivaria), and also in the maintenance of laboratory animals that may naturally harbor zoonotic 

infectious agents. As a general principle, the biosafety level (facilities, practices, and operational 

requirements) recommended for working with infectious agents in vivo and in vitro are comparable 

with the animal biosafety level. There are unique hazards associated with infected animals that must 

be understood by personnel with animal contact. Animal activity may create aerosols, and bites and 

scratches can occur.  

 

The following bullets provide a brief summary of the four biological safety levels:  

 ABSL-1 is required for work in animals involving well-characterized agents that are not 

known to cause disease in immunocompetent adult humans, and present minimal potential 

hazard to personnel and the environment.  

 

  ABSL-2 is suitable for work involving laboratory animals infected with agents associated 

with human disease and pose moderate hazards to personnel and the environment, and also 

addresses hazards from ingestion as well as from percutaneous and mucous membrane 

exposure.  

 

  ABSL-3 is required for work with laboratory animals infected with indigenous or exotic 

agents, agents that present a potential for aerosol transmission, and agents causing serious 

or potentially lethal disease.  

 

 ABSL-4 is required for work with animals infected with dangerous and exotic agents that 

pose a high individual risk of aerosol-transmitted laboratory infections and life- threatening 

disease that is frequently fatal, for which there are no vaccines or treatments; or a related 

agent with unknown risk of transmission  
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- In addition Personal protective equipment varies depending upon the biological safety level. 

Please refer to the following table for specific requirements for each of the four biological safety 

levels. 

 

* Safety is improved when PPE is used in combination with physical containment devices or 

equipment, such as Biological Safety Cabinets (BSCs). 
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Select Agents and Toxins  

Select agents are certain microorganisms and toxins specifically identified in U.S.A federal 

regulations. Select agents also include nucleic acids that encode for any select agent or toxin. Certain 

select agent toxins are not regulated as select toxins if the amount under the control of a principal 

investigator, treating physician or veterinarian, or commercial manufacturer or distributor does not 

exceed, at any time, the amounts indicated in the following table. 

Table 4. List of Select Agent Toxins  

Select Agent Toxins  CAS #  Amount  

Abrin  1393-62-0  100 mg  

Botulinum neurotoxins  93384-43-1  0.5 mg  

Diacetoxyscirpenol (DAS)  2270-40-8  1000 mg  

Ricin  96638-28-7  100 mg  

Saxitoxin  35523-89-8  100 mg  

Short, paralytic alpha 

conotoxins  

76862-65-2 / 156467-85-5  100 mg  

Staphylococcal enterotoxins 

(Subtypes A, B, C, D, and E)  

11100-45-1  5 mg  

T-2 toxin  21259-20-1  1000 mg  

Tetrodotoxin  4368-28-9  100 mg  

 

The KSAU-HS Biosafety Manual, when used in combination with the Laboratory-Specific Biosafety 

Manual, is designed to meet the U.S.A federal requirements of the Department of Health and 

Human Services (HHS) Standard, 42 CFR § 73, “Possession, Use, and Transfer of Select Agents and 

Toxins; Final Rule” and the Department of Agriculture (USDA) Standards, 7 CFR § 331 and 9 CFR § 

121, “Agricultural Bioterrorism Protection Act of 2002; Possession, Use, and Transfer of Biological 

Agents and Toxins; Final Rule.” 
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Human Blood and Tissue:  

In any blood borne pathogens (disease-causing microorganisms) that may be found in such material. 

Research with material of human origin (e.g., blood, tissue, organs, cell lines) is regulated by the 

Occupational Safety and Health Administration. Work with this material must follow the KSAU_HS 

and the NGHA Plan and, they should use the appropriate personal equipment when they act with it. 

In addition, when human blood or tissue donors are involved, the principal investigator must contact 

the department of environment services in the NGHA to determine whether a human subject is 

required. Laboratory where work involves the use of and/or exposure to human blood, body fluids, 

or unfixed human tissue, including human cell cultures, there is the danger of exposure to it.  

 

 

Environmental Samples  

Environmental samples, such as water, air, soil, or plants, may contain pathogens (e.g., bacteria, 

viruses, spores) that could present a health hazard to people, animals, or the environment. Using 

appropriate personal protective equipment when collecting environmental samples will reduce 

exposure to potential pathogens and minimize transfer of pathogens in the environment. Use care 

when handling environmental samples, especially if the sample will be enhanced in the laboratory by 

culturing or other growing mechanisms, including greenhouses. Techniques used to enhance and/or 

culture environmental samples should be conducted at BSL-2 or higher levels in an appropriate 

containment device, such as a biological safety cabinet or fume hood. If the environmental sample is 

sterilized prior to experimentation, then the sample may be manipulated in a BSL-1 rated laboratory. 
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Laboratory equipment  

Together with good procedures and practices, the use of safety equipment will help to reduce risks 

when dealing with biosafety hazards. This section deals with basic principles related to equipment 

suitable for laboratories of all biosafety levels. Requirements for laboratory equipment pertinent to 

higher biosafety levels are dealt with in the relevant chapters.  

The laboratory director should, after consultation with the biosafety officer and safety committee (if 

designated), ensure that adequate equipment is provided and that it is used properly. Equipment 

should be selected to take account of certain general principles, i.e. it should be:  

1. Designed to prevent or limit contact between the operator and the infectious material  

2. Constructed of materials that are impermeable to liquids, resistant to corrosion and meet 

structural requirements.  

3. Fabricated to be free of burrs, sharp edges and unguarded moving parts  

4. Designed, constructed and installed to facilitate simple operation and provide for ease of 

maintenance, cleaning, decontamination and certification testing; glassware and other breakable 

materials should be avoided, whenever possible.  

5. Detailed performance and construction specifications may need to be consulted to ensure that 

the equipment possesses the necessary safety features.  

 

 

BASIC LABORATORIES – BIOSAFETY LEVELS 1 AND 2 
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Essential biosafety equipment  

 

1. Pipetting aids – to avoid mouth pipetting. Many different designs are available.  

2. Biological safety cabinets, to be used whenever:  

3. infectious materials are handled; such materials may be centrifuged in the open laboratory if 

sealed centrifuge safety cups are used and if they are loaded and unloaded in a biological safety 

cabinet  

4. there is an increased risk of airborne infection  

5. Procedures with a high potential for producing aerosols are used; these may include 

centrifugation, grinding, blending, vigorous shaking or mixing, sonic disruption, opening of 

containers of infectious materials whose internal pressure may be different from the ambient 

pressure, intranasal inoculation of animals, and harvesting of infectious tissues from animals and 

eggs.  

6. Plastic disposable transfer loops. Alternatively, electric transfer loop incinerators may be used 

inside the biological safety cabinet to reduce aerosol production.  

7. Screw-capped tubes and bottles.  

8. Autoclaves or other appropriate means to decontaminate infectious materials.  

9. Plastic disposable Pasteur pipettes, whenever available, to avoid glass.  

10. Equipment such as autoclaves and biological safety cabinets must be validated with appropriate 

methods before being taken into use. Recertification should take place at regular intervals, 

according to the manufacturer’s instructions.  

 

Health and medical surveillance  

The employing authority, through the laboratory director, is responsible for ensuring that there is 

adequate surveillance of the health of laboratory personnel. The objective of such surveillance is to 

monitor for occupationally acquired diseases. Appropriate activities to achieve these objectives are:  

1. Provision of active or passive immunization where indicated.  

2. Facilitation of the early detection of laboratory-acquired infections.  

3. Exclusion of highly susceptible individuals (e.g. pregnant women or immuno- compromised 

individuals) from highly hazardous laboratory work.  

4. Provision of effective personal protective equipment and procedures.  
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Guidelines for the surveillance of laboratory workers handling 

microorganisms at-  

Biosafety Level 1  

Historical evidence indicates that the microorganisms handled at this level are unlikely to cause 

human disease or animal disease of veterinary importance. Ideally, however, all laboratory workers 

should undergo a pre-employment health check at which their medical history is recorded. Prompt 

reporting of illnesses or laboratory accidents is desirable and all staff members should be made 

aware of the importance of maintaining GMT. 

 

Biosafety Level 2  

A pre-employment or replacement health check is necessary. The person’s medical history should be 

recorded and a targeted occupational health assessment performed. Records of illness and absence 

should be kept by the laboratory management.  

Women of childbearing age should be made aware of the risk to an unborn child of occupational 

exposure to certain microorganisms, e.g. rubella virus. The precise steps taken to protect the fetus 

will vary, depending on the microorganisms to which the women may be exposed. 

 

Training  

Human error and poor technique can compromise the best of safeguards to protect the laboratory 

worker. Thus, a safety-conscious staff, well informed about the recognition and control of laboratory 

hazards, is key to the prevention of laboratory- acquired infections, incidents and accidents. For this 

reason, continuous in-service training in safety measures is essential. An effective safety program 

begins with the laboratory responsible, which should ensure that safe laboratory practices and 

procedures are integrated into the basic training of employees. Training in safety measures should 

be an integral part of new employees’ introduction to the laboratory. Employees should be 

introduced to the code of practice and to local guidelines, including the safety or operations manual. 

Measures to assure that employees have read and understood the guidelines, such as signature 

pages, should be adopted. Laboratory responsible plays the key role in training their immediate staff 

in good laboratory techniques. The KSAU-HS with NGHA can assist in training and with the 

development of training aids and documentation.  
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Staff training should always include information on safe methods for highly hazardous procedures 

that are commonly encountered by all laboratory personnel and which involve:  

 

 Inhalation risks (i.e. aerosol production) when using loops, streaking agar plates, pipetting, 

making smears, opening cultures, taking blood/serum samples, centrifuging, etc.  

 Ingestion risks when handling specimens, smears and cultures  

 Risks of percutaneous exposures when using syringes and needles  

 Bites and scratches when handling animals  

 Handling of blood and other potentially hazardous pathological materials  

 Decontamination and disposal of infectious material.  

 

 

Contaminated (potentially infectious) materials for autoclaving and reuse:  

No pre cleaning should be attempted of any contaminated (potentially infectious) materials to be 

autoclaved and reused. Any necessary cleaning or repair must be done only after autoclaving or 

disinfection.  

Contaminated (potentially infectious) materials for disposal:  

Apart from sharps, which are dealt with above, all contaminated (potentially infectious) materials 

should be autoclaved in leak proof containers, e.g. autoclavable, color-coded plastic bags, before 

disposal. After autoclaving, the material may be placed in transfer containers for transport to the 

incinerator. If possible, materials deriving from health- care activities should not be discarded in 

landfills even after decontamination. 
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The containment laboratory –  

Biosafety Level 3:  

Code of practice:  

The code of practice for basic laboratories – Biosafety Levels 1 and 2 applies except where modified 

as follows.  

 The international biohazard warning symbol and sign displayed on laboratory access doors 

must identify the biosafety level and the name of the laboratory supervisor who controls 

access, and indicate any special conditions for entry into the area, e.g. immunization.  

 Laboratory protective clothing must be of the type with solid-front or wrap-around gowns, 

scrub suits, coveralls, head covering and, where appropriate, shoe covers or dedicated 

shoes. Front-buttoned standard laboratory coats are unsuitable, as are sleeves that do not 

fully cover the forearms. Laboratory protective clothing must not be worn outside the 

laboratory, and it must be decontaminated before it is laundered. The removal of street 

clothing and change into dedicated laboratory clothing may be warranted when working 

with certain agents.  

 Open manipulations of all potentially infectious material must be conducted within a 

biological safety cabinet or other primary containment device.  

 Respiratory protective equipment may be necessary for some laboratory procedures or 

working with animals infected with certain pathogens.  

Laboratory design and facilities: 

The laboratory design and facilities for basic laboratories – Biosafety Levels 1 and 2 apply except 

where modified as follows: 

 The laboratory must be separated from the areas that are open to unrestricted traffic flow 

within the building. Additional separation may be achieved by placing the laboratory at the 

blind end of a corridor, or constructing a partition and door or access through an anteroom 

(e.g. a double-door entry or basic laboratory – Biosafety Level 2), describing a specific area 

designed to maintain the pressure differential between the laboratory and its adjacent 

space. The anteroom should have facilities for separating clean and dirty clothing and a 

shower may also be necessary. 

  Anteroom doors may be self-closing and interlocking so that only one door is open at a 

time. A break-through panel may be provided for emergency exit use. 

 Surfaces of walls, floors and ceilings should be water-resistant and easy to clean. Openings 

through these surfaces (e.g. for service pipes) should be sealed to facilitate 

decontamination of the room(s). 

 The laboratory room must be sealable for decontamination. Air-ducting systems must be 

constructed to permit gaseous decontamination. 

 Windows must be closed, sealed and break-resistant. 

 A hand-washing station with hands-free controls should be provided near each exit door. 
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 There must be a controlled ventilation system that maintains a directional airflow into the 

laboratory room. A visual monitoring device with or without alarm(s) should be installed so 

that staff can at all times ensure that proper directional airflow into the laboratory room is 

maintained.  

 The building ventilation system must be so constructed that air from the containment 

laboratory – Biosafety Level 3 is not re-circulated to other areas within the building. Air may 

be high-efficiency particulate air (HEPA) filtered, reconditioned and re-circulated within that 

laboratory. When exhaust air from the laboratory (other than from biological safety 

cabinets) is discharged to the outside of the building, it must be dispersed away from 

occupied buildings and air intakes. Depending on the agents in use, this air may be 

discharged through HEPA filters. A heating, ventilation and air-conditioning (HVAC) control 

system may be installed to prevent sustained positive pressurization of the laboratory. 

Consideration should be given to the installation of audible or clearly visible alarms to notify 

personnel of HVAC system failure. 

 All HEPA filters must be installed in a manner that permits gaseous decontamination and 

testing. 

  Biological safety cabinets should be sited away from walking areas and out of cross- 

currents from doors and ventilation systems. 

  The exhaust air from Class I or Class II biological safety cabinets, which will have been 

passed through HEPA filters, must be discharged in such a way as to avoid interference with 

the air balance of the cabinet or the building exhaust system. 

 An autoclave for the decontamination of contaminated waste material should be available 

in the containment laboratory. If infectious waste has to be removed from the containment 

laboratory for decontamination and disposal, it must be transported in sealed, unbreakable 

and leak proof containers according to national or international regulations, as appropriate. 

 Backflow-precaution devices must be fitted to the water supply. Vacuum lines should be 

protected with liquid disinfectant traps and HEPA filters, or their equivalent. Alternative 

vacuum pumps should also be properly protected with traps and filters. 

 The containment laboratory – Biosafety Level 3 facility design and operational procedures 

should be documented. 

 

THE CONTAINMENT LABORATORY – BIOSAFETY LEVEL 3. 
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Laboratory equipment:  

The principles for the selection of laboratory equipment, including biological safety cabinets are the 

same as for the basic laboratory – Biosafety Level 2. However, at Biosafety Level 3, manipulation of 

all potentially infectious material must be conducted within a biological safety cabinet or other 

primary containment device. Consideration should be given to equipment such as centrifuges, which 

will need additional containment accessories, for example, safety buckets or containment rotors. 

Some centrifuges and other equipment, such as cell-sorting instruments for use with infected cells, 

may need additional local exhaust ventilation with HEPA filtration for efficient containment. 

 

The maximum containment laboratory –  

Biosafety Level 4  

The maximum containment laboratory – Biosafety Level 4 is designed for work with Risk Group 4 

microorganisms. Before such a laboratory is constructed and put into operation, intensive 

consultations should be held with institutions that have had experience of operating a similar 

facility. Operational maximum containment laboratories – Biosafety Level 4 should be under the 

control of national or other appropriate health authorities. The following information is intended 

only as introductory material. Entities working to pursue development of a Biosafety Level 4 

laboratory should contact the WHO (world health organization) Biosafety program for additional 

information.  

 

 

Code of practice:  

The code of practice for Biosafety Level 3 applies except where modified as follows:  

 The two-person rule should apply, whereby no individual ever works alone. This is 

particularly important if working in a Biosafety Level 4 suit facility.  

 A complete change of clothing and shoes is required prior to entering and upon exiting the 

laboratory.  

 Personnel must be trained in emergency extraction procedures in the event of personnel 

injury or illness.  

 A method of communication for routine and emergency contacts must be established 

between personnel working within the maximum containment laboratory – Biosafety Level 

4 and support personnel outside the laboratory. 
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Laboratory design and facilities:  

The features of a containment laboratory – Biosafety Level 3 also apply to a maximum containment 

laboratory – Biosafety Level 4 with the addition of the following.  

 

1-Primary containment. An efficient primary containment system must be in place, consisting of one 

or a combination such as:.  

 Class III cabinet laboratory. Passage through a minimum of two doors prior to entering the 

rooms containing the Class III biological safety cabinet(s) (cabinet room) is required. In this 

laboratory configuration the Class III biological safety cabinet provides the primary 

containment. A personnel shower with inner and outer changing rooms is necessary. 

Supplies and materials that are not brought into the cabinet room through the changing 

area are introduced through a double-door autoclave or fumigation chamber. Once the 

outer door is securely closed, staff inside the laboratory can open the inner door to retrieve 

the materials. The doors of the autoclave or fumigation chamber are interlocked in such a 

way that the outer door cannot open unless the autoclave has been operated through a 

sterilization cycle or the fumigation chamber has been decontaminated.  

 

2- Suit laboratory. A protective suit laboratory with self-contained breathing apparatus differs 

significantly in design and facility requirements from a Biosafety Level 4 laboratory with Class III 

biological safety cabinets. The rooms in the protective suit laboratory are arranged so as to direct 

personnel through the changing and decontamination areas prior to entering areas where infectious 

materials are manipulated. A suit decontamination shower must be provided and used by personnel 

leaving the containment laboratory area. A separate personnel shower with inner and outer 

changing rooms is also provided. Personnel who enter the suit area are required to don a one-piece, 

positively pressurized, HEPA-filtered, supplied-air suit. Air to the suit must be provided by a system 

that has a 100% redundant capability with an independent source of air, for use in the event of an 

emergency. Entry into the suit laboratory is through an airlock fitted with airtight doors. An 

appropriate warning system for personnel working in the suit laboratory must be provided for use in 

the event of mechanical system or air failure. 

 

3-Controlled access. The maximum containment laboratory – Biosafety Level 4 must be located in a 

separate building or in a clearly delineated zone within a secure building. Entry and exit of personnel 

and supplies must be through an airlock or pass-through system. On entering, personnel must put 

on a complete change of clothing; before leaving, they should shower before putting on their street 

clothing.  

 

4-Controlled air system. Negative pressure must be maintained in the facility. Both supply and 

exhaust air must be HEPA-filtered. There are significant differences in the ventilating systems of the 

Class III cabinet laboratory and suit laboratory:  
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 Class III cabinet laboratory. The supply air to the Class III biological safety cabinet(s) may be 

drawn from within the room through a HEPA filter mounted on the cabinet or supplied 

directly through the supply air system. Exhaust air from the Class III biological safety cabinet 

must pass through two HEPA filters prior to release outdoors. The cabinet must be operated 

at negative pressure to the surrounding laboratory at all times. A dedicated non-

recirculating ventilating system for the cabinet laboratory is required. 

 Suit laboratory. Dedicated room air supply and exhaust systems are required. The supply 

and exhaust components of the ventilating system are balanced to provide directional 

airflow within the suit area from the area of least hazard to the area(s) of greatest potential 

hazard. Redundant exhaust fans are required to ensure that the facility remains under 

negative pressure at all times. The differential pressures within the suit laboratory and 

between the suit laboratory and adjacent areas must be monitored. Airflow in the supply 

and exhaust components of the ventilating system must be monitored, and an appropriate 

system of controls must be used to prevent pressurization of the suit laboratory. HEPA-

filtered supply air must be provided to the suit area, decontamination shower and 

decontamination airlocks or chambers. Exhaust air from the suit laboratory must be passed 

through a series of two HEPA filters prior to release outdoors. Alternatively, after double 

HEPA filtration, exhaust air may be re-circulated, but only within the suit laboratory. Under 

no circumstances shall the exhaust air from the Biosafety Level 4 suit laboratory be re-

circulated to other areas. Extreme caution must be exercised if re-circulation of air within 

the suit laboratory is elected. Consideration must be given to the types of research 

conducted, equipment, chemicals and other materials used in the suit laboratory, as well as 

animal species that may be involved in the research.  

 

 All HEPA filters need to be tested and certified annually. The HEPA filter housings are 

designed to allow for in situ decontamination of the filter prior to removal. Alternatively, the 

filter can be removed in a sealed, gas-tight primary container for subsequent 

decontamination and/or destruction by incineration.  

 
5- Decontamination of effluents. All effluents from the suit area, decontamination chamber, 

decontamination shower, or Class III biological safety cabinet must be decontaminated before 

final discharge. Heat treatment is the preferred method. Effluents may also require correction to a 

neutral pH prior to discharge. Water from the personnel shower and toilet may be discharged 
directly to the sanitary sewer without treatment.  

6- Sterilization of waste and materials. A double-door, pass-through autoclave must be available 

in the laboratory area. Other methods of decontamination must be available for equipment and 
items that cannot withstand steam sterilization.  

 

7- Airlock entry ports for specimens, materials and animals must be provided.  

 

8- Emergency power and dedicated power supply line(s) must be provided.  
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9- Containment drain(s) must be installed.  

Because of the great complexity of the engineering, design and construction of Biosafety Level 4 

facilities, in -cabinet or suit configuration, schematic representations of such facilities have not 

been included.  

Because of the great complexity of the work in the Biosafety Level 4 laboratory, a 

separate detailed work manual should be developed and tested in training exercises. In 

addition, an emergency program must be devised .In the preparation of this program, 

active cooperation with national and local health authorities should be established. 

Other emergency services, e.g. fire, police and designated receiving hospitals, should 

also be involved. 
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Biohazardous Waste:  

Biohazardous waste is defined as:  

 Any solid waste which is generated in the diagnosis, treatment, or immunization of a human 

being or animal or in any research relating to that diagnosis, treatment, or immunization, or 

in the production or testing of biological materials.  

 Animal carcasses, body parts, and bedding of animals that have been infected with agents 

that produce, or may produce, human infection.  

 Discarded cultures and stocks generated in the diagnosis, treatment, or immunization of a 

human being or animal or in any research relating to that diagnosis, treatment or 

immunization, or in the production or testing of biological.  

 Discarded products and materials containing blood or blood components.  

 Discarded organs and body parts removed during surgery.  

 Discarded sharps used in animal or human patient care, medical research, or clinical 

laboratories. Examples of sharps include hypodermic needles, syringes, pipettes, pipette 

tips, scalpel blades, and blood vials, needles attached to tubing, broken and unbroken 

glassware, slides, and cover slips. 

 

 KSAU_HS policy requires the use of gloves, lab coat, and eye protection at all times when 

handling biohazards.  

 

 As a best management practice NGHA environment service discarded preparations made 

from genetically altered living organisms and their products as biohazardous waste.  

  For details contact ENVIRONMENTAL SERVICES IN THE KSAU –HS  RIYADH Ext: 

92216/92209/92204  

 

Animal Waste:  

Wastes unique to the animal facility include animal bedding and animal carcasses. These are 

generated along with the sharps and other biologically contaminated equipment that typically need 

to be discarded in all laboratories.  

 

Soiled animal bedding is placed by the environment services plastic bags, sealed, and transferred to 

carts for movement from the facility. Bags of soiled bedding should be limited to 40 pounds to 

prevent back and shoulder injury during subsequent handling. Animal care staff members are 

responsible for movement of the bedding carts to the holding area outside the building. Building 

Services personnel remove the bagged bedding from the holding area in vehicles specially designed 

and intended for handling bedding waste.  
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Animal carcasses are bagged, sealed, and stored in freezers located in each animal facility until pick 

up by the environment services. 

All sharps are disposed of in sharps containers, which, when full, are placed in the red barrels for 

biological waste when in an animal facility. All other biologically contaminated material is also placed 

in the red barrels. When the red barrel is ¼ to 3/4full, it is the responsibility of the laboratory staff to 

contact environment services for pick-up. 

For details contact ENVIRONMENTAL SERVICES IN THE KSAU –HS  RIYADH Ext: 92216/92209/92204 

 

Animal and Human carcasses Hazards and Exposures:  

Good housekeeping practices and sanitation are essential to reducing the risk of physical hazard 

injuries. It is important to keep work surfaces clean and clear of obstructions, waste, and other 

materials. All boxes, hoses, or bags of bedding material should be routinely removed from the work 

area. Mop floors and clean work surfaces with the appropriate cleaning and disinfectant solutions. 

Keep in mind that poor housekeeping is unprofessional and will increase the risk of accidents and 

injuries. 
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Bites and Scratches:  

The risk of animal bites and scratches is associated with handling of animals and is best avoided by 

proper handling techniques and wearing appropriate personal protective equipment (PPE). 

Knowledge of animal behaviour and how animals respond to their immediate physical environment 

is important in reducing risk of injury to the individual and the animal.  

Animals respond to sights, sounds, and smells as people do, but they also may hear, smell, and react 

to things that people do not detect. For example, if an animal hears a high-pitched sound, it may 

become frightened and react defensively. Many animals have a flight zone, and, if approached by 

another animal or the handler, the affected animal may try to escape. Unsuccessful escape may 

cause the animal to act aggressively. Of course, inappropriate handling of an animal can cause 

discomfort, pain, and distress and provoke an animal to bite or scratch. 

Animal bites and scratches that cause minor skin damage are sometimes disregarded by animal 

workers who are unfamiliar with the number of diseases that can be spread by such injuries. Even 

minor bites and/or scratches can result in infections and illnesses if they are not properly treated. 

Scrapes and injuries from contaminated equipment associated with animal care and housing, such as 

cages, can be as great a risk as direct animal contact and should be addressed similarly. 

Most animals used in research are bred specifically for that purpose and do not have the potential 

for transmitting the kinds of pathogenic organisms that those in the wild do; however, there are 

some illnesses and infections that can be passed from animals to people (i.e., zoonoses), and these 

are discussed in more detail later in this document. 

With research animals, biological hazards are of most concern when the animals are naturally 

infected (e.g., macaques may have Simian Herpes B virus) or if animals are infected with a bacteria, 

virus or human cells (e.g., tumorigenic cell lines) as part of the experimental work. Under these 

conditions and when doing field research with wild species, it is of critical importance that 

appropriate PPE and other appropriate protective measures be used to prevent infection. 

 

The most important step to prevent infection following any bite, scratch (or puncture from sharps 

exposure) is to immediately and thoroughly wash the injury with soap and water.  

Inform a supervisor or the lab responsible and record the injury in the bite and scratch log located in 

the animal facility.  

 

In case of injury Contact NGHA for medical consultation or treatment, and KSAU_HS safety 

department emergency number: 111 

 

 

 

 



 

73 | P a g e  
 

 

Physical Hazards  

Sharps such as needles, broken glass, syringes, pipettes, and scalpels are all commonly found in 

animal facilities and laboratories and present a physical hazard. Use extra care to avoid inadvertent 

contact and injury. Needle stick injuries represent substantial risk of becoming infected especially 

when injecting animals with microbial agents or drawing blood. 

The animal facility should have puncture-resistant and leak-proof containers for disposal of sharps. 

To prevent needle sticks, it is critical to always place used needles directly into the sharps container 

without recapping or attempting to bend, shear, break, or remove the needle from the syringe. 

Human and Animal carcasses:  

Care operations involve a number of activities that can cause physical stress when handling and 

moving heavy loads. The use of proper lifting techniques can help prevent back and shoulder injuries 

when moving cages, bags of feed and bedding, pieces of equipment, and supplies. Poor physical 

fitness, obesity, poor posture, smoking, and medical/physical deficiencies are personal factors that 

may contribute to back pain. When lifting heavy loads, every attempt should be made to avoid 

sudden movements and use a two-handed lifting technique. Keep your back straight, feet positioned 

apart with one slightly ahead of the other, and knees bent as the lift is completed. Reduce loads 

where possible and get help when lifting awkward loads or those that cannot be handled safely by 

one person. 

 

Chemical Hazards:  

Personnel involved in the care and use of research animals must be familiar with the chemical 

hazards associated with the animal care and laboratory environment. Chemical properties may 

include flammability, corrosiveness, reactivity, or the potential to be explosive. Potentially hazardous 

chemicals used in animal laboratories include solvents (e.g., xylene, acetone, dimethyl Sulfoxide), 

acids (hydrochloric, sulfuric), bases (e.g., sodium hydroxide, quaternary disinfectants), fixatives (e.g., 

formaldehyde, osmium Tetroxide), sterilants (e.g., peracetic acid, chlorine dioxide, peroxides, 

Gluteraldehyde), and anesthetics (e.g., isoflurane, tribromoethanol, methane sulfonate, nitrous 

oxide, urethane, barbiturates). Each chemical product should be handled carefully using the label 

directions and recommended PPE in accordance with University guidelines and lab training. Safety 

Data Sheets (SDS) is also available in each kind of chemical. These provide additional information on 

the hazards and precautions related to a chemical’s use. Users must be certain that they understand 

the proper use of the chemical material before they use it. 
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Allergies:  

Allergic reaction to animals and human carcasses is among the most common conditions that 

adversely affects worker health. The estimated prevalence of allergic symptoms among workers 

exposed to animals is from 10% to 40%. Workers who are continually exposed to allergens tend to 

have progressively more frequent and severe symptoms, and an estimated 10% develop asthma. 

Hence, it is critical that all workers seek to minimize their exposure to carcasses allergens. 

Additionally, once animal allergy develops, the affected worker should minimize any additional 

allergen exposure to prevent progression of allergy symptoms.  

Allergy is most often manifested by nasal symptoms (e.g., allergic rhinitis), itchy eyes (e.g., allergic 

conjunctivitis), and rashes (e.g., contact urticaria, atopy). Symptoms usually evolve over a period of 

1-2 years and may lead to acute anaphylaxis in a small number of patients. In rodents, the allergen 

protein is of urinary origin and in rabbits it is contained in the fur, dander, and, to a lesser degree, 

the saliva and urine. In Guinea pigs, urine is the main allergen with dander, fur, and saliva 

contributing. Exposure to birds can cause rhinitis and asthma symptoms. Multiple bird proteins have 

been identified as allergens and can be found in serum and fecal droppings that contain serum. Fish 

proteins can be an inhalation allergen for those who are sensitized. 

Prudent efforts to prevent allergen exposure and reduce the frequency of sensitization in animal 

workers require strict work practices and consistent use of PPE. Housing animals in filter-top cages, 

working in well-ventilated areas, and using ventilated hoods for soiled bedding disposal will 

minimize exposure to animal allergens. 

The work area must be maintained clean to prevent inhalant and contact exposure. Procedures 

should be adopted that minimize release of airborne materials, including bedding dust and antibiotic 

aerosols, and the contamination of hands, arms, body, and face. Workers should adopt the use of 

PPE during each and every animal contact or allergen exposure. Wearing PPE “just some of the time” 

will not prevent exposure. Of particular importance is wearing a facemask to reduce inhalation and 

hand-to-face spread of allergens and covering all exposed skin (e.g., gloves, lab coat, sleeve 

protectors, and hair cover) to prevent allergen contact.  

It is also important that once animal procedures are complete, all contaminated PPE and clothing are 

removed and properly disposed of to prevent repeated exposure while performing subsequent 

duties. Supervisors or EH&S can provide further information and access to approved PPE devices. 
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Latex Gloves and Related Allergies:  

Allergic reactions to natural rubber latex have been increasing since 1987, when the Centers for 

Disease Control recommended the use of universal precautions to protect against potentially 

infectious materials, blood borne pathogens, and HIV. Increased glove demand also resulted in 

higher levels of allergens due to changes in the manufacturing process. In additional to skin  

contact with the latex allergens, inhalation is another potential route of exposure. Latex proteins 

may be released into the air along with the powders used to lubricate the interior of the glove.  

In June 1997, the National Institute of Occupational Safety and Health (NIOSH) issued an alert, 

“Preventing Allergic Reactions to Latex in the Workplace” (publication number DHHS (NIOSH) 97-

135). NIOSH studies indicate that 8-12% of healthcare workers regularly exposed to latex are 

sensitized, compared to 1-6% of the general population. Latex exposure symptoms include skin rash 

and inflammation, respiratory irritation, asthma, and shock. The amount of exposure needed to 

sensitize an individual to natural rubber latex is not known, but when exposures are reduced, 

sensitization decreases.  

NIOSH recommends the following actions to reduce exposure to latex:  

 If latex gloves must be used, choose reduced-protein, powder-free latex gloves.  

 Whenever possible, substitute another glove material.  

 Wash hands with mild soap and water after removing latex gloves  

When using antibiotic materials, procedures should be adopted that minimize release of airborne 

materials and skin contamination. Of particular concern are releases of penicillin-type (or other) 

antibiotics during syringe-loading from multi-dose vials. Persons who have had previous exposures 

and have developed sensitivity can quickly go into anaphylactic shock after inhaling a mist of 

antibiotic material. Be sure to handle these materials with caution and according to use directions. 

Use and caution inserts for each antibiotic are provided in the product packaging and should be read 

and understood prior to use. Investigators inexperienced in conducting these types of experiments 

should seek help in designing their experiments from individuals who are experienced in this special 

work.   
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Waste handling  

Waste is anything that is to be discarded. In laboratories, decontamination of wastes and their 

ultimate disposal are closely interrelated. In terms of daily use, few if any contaminated materials 

will require actual removal from the laboratory or destruction. Most glassware, instruments and 

laboratory clothing will be reused or recycled. The overriding principle is that all infectious materials 

should be decontaminated, autoclaved or incinerated within the laboratory.  

 The principal questions to be asked before discharge of any objects or materials from 

laboratories that deal with potentially infectious microorganisms or animal tissues are:  

 Have the objects or materials been effectively decontaminated or disinfected by an 

approved procedure?  

 If not, have they been packaged in an approved manner for immediate on-site incineration 

or transfer to another facility with incineration capacity?  

  Does the disposal of the decontaminated objects or materials involve any additional 

potential hazards, biological or otherwise, to those who carry out the immediate disposal 

procedures or who might come into contact with discarded items outside the facility?  

 

Decontamination  

Steam autoclaving is the preferred method for all decontamination processes. Materials for 

decontamination and disposal should be placed in containers, e.g. autoclavable plastic bags that are 

color-coded according to whether the contents are to be autoclaved and/or incinerated. Alternative 

methods may be envisaged only if they remove and/or kill microorganisms. Decontamination is a 

process or treatment that renders an instrument or environmental surface safe to handle. A 

decontamination procedure can be as simple as clean-up with detergent and water or as thorough 

as sterilization. Sterilization and disinfection are two ways to address microbial contamination. 

 Sterilization is the use of physical or chemical processes to destroy all viable forms of 

microbial life, such as bacterial spores.  

 

 Disinfection is a chemical or physical treatment that destroys the most resistant vegetative 

microbes or viruses, but not the spores, in or on inanimate surfaces. Effectiveness is 

influenced by a number of factors, including the type and number of organisms, amount of 

organic matter, the object being disinfected, the disinfectant being used, concentration, 

temperature, and exposure time.  

 

 Antisepsis is the application of a liquid antimicrobial to skin or other living tissue to inhibit 

or destroy microorganisms. Examples include hand washing with germicidal solutions or 

swabbing skin with alcohol before an injection.  
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When to Decontaminate:  

In most KSAU_HS laboratories, it is recommended that decontamination be accomplished by steam 

heat sterilization in an autoclave or by surface application of or placement in a chemical disinfectant 

solution, such as 1:10 bleach solution or an EPA-registered disinfectant and applied per 

manufacturer instructions. All material and equipment contaminated with or containing potentially 

biohazards should be decontaminated.  

 Upon completion of procedures involving the use of Biohazardous material;  

 In the event of spills of biohazards;  

 Before being washed, stored, or discarded; and  

 At least daily.  

 

Autoclave Use: 

Autoclaving (saturated steam under pressure of approximately 15 pounds per square inch (psi) to 

achieve a chamber temperature of at least 250˚F for a designated time) is the preferred and most 

convenient method to rapidly destroy all forms of microbial life. However, to do this, the autoclave 

process must reach proper temperature, pressure, and time, and also prevent the entrapment of air 

in the bag or container of treated material.  

 Material to be sterilized must come into contact with steam.  

 Bags or containers should be left open during autoclaving or water (~200 ml) should be 

added to sealed bags to generate steam.  

 Heat indicator tape should be used outside the bag or container with each autoclave load to 

indicate that sterilization has been completed.  

 Autoclave sterility monitoring should be conducted on a regular basis using biological 

indicators (such as B. stearothermophilus spore strips) placed among treated materials and 

at locations throughout the autoclave. The spores, which are more resistant to heat than 

most other biological materials, provide validation of general microbial destruction when 

they are effectively inactivated by autoclave operation (typically 250˚F for 30 minutes).  

 Note that the type and frequency of sterility monitoring varies and is based on usage, cycle 

type, and autoclave type.  
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Use of pipettes and pipetting aids:  

1. A pipetting aid must always be used. Pipetting by mouth must be prohibited.  

2. All pipettes should have cotton plugs to reduce contamination of pipetting devices.  

3. Air should never be blown through liquid containing infectious agents.  

4. Infectious materials should not be mixed by alternate suction and expulsion through a pipette.  

5. Liquids should not be forcibly expelled from pipettes.  

6. Mark-to-mark pipettes are preferable to other types as they do not require expulsion of the last 

drop.  

7. Contaminated pipettes should be completely submerged in a suitable disinfectant contained in an 

unbreakable container. They should be left in the disinfectant for the appropriate length of time 

before disposal.  

8. A discard container for pipettes should be placed within the biological safety cabinet, not outside 

it.  

9. Syringes fitted with hypodermic needles must not be used for pipetting.  

10. Devices for opening septum-capped bottles that allow pipettes to be used and avoid the use of 

hypodermic needles and syringes should be used.  

11. To avoid dispersion of infectious material dropped from a pipette, an absorbent material should 

be placed on the working surface; this should be disposed of as infectious waste after use.  

 

Chemical Disinfectant Use:  

The most practical use of chemical disinfectants is for surface decontamination and, when used in 

sufficient concentration, as a decontaminant for liquid wastes prior to final disposal. General 

recommendations are:  

 

Liquid Decontamination  

 Add liquid chlorine bleach to provide a final 1:10 (made within one month of use);  

 Let stand at least 20 minutes; and  

 Discard the solution appropriately. Note: No waste downs the drain unless approval has 

been obtained from the KSAU_HS environment services.  
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Hand-washing/hand decontamination:  

Whenever possible, suitable gloves should be worn when handling Biohazardous materials. 

However, this does not replace the need for regular and proper hand-washing by laboratory 

personnel. Hands must be washed after handling Biohazardous materials and animals, and before 

leaving the laboratory.  

In most situations, thorough washing of hands with ordinary soap and water is sufficient to 

decontaminate them, but the use of germicidal soaps is recommended in high-risk situations. Hands 

should be thoroughly lathered with soap, using friction, for at least 10 s, rinsed in clean water and 

dried using a clean paper or cloth towel (if available, warm-air hand-dryers may be used).  

Foot- or elbow-operated faucets are recommended. Where not fitted, a paper/cloth towel should be 

used to turn off the faucet handles to avoid recontamination washed hands.  

As mentioned above, alcohol-based hand-rubs may be used to decontaminate lightly soiled hands 

when proper hand-washing is not available. 
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Surface Decontamination  

 Wipe with 1:10 dilution of chlorine bleach; or  

  Wipe with iodophor disinfectant (per label concentration); or  

 Wipe with another EPA registered disinfectant following manufacturer guidelines.  

 

Exposures to Biohazards:  

In the event of an exposure to a biohazard, the following guidelines should be used:  

Intact Skin:  

1. Remove contaminated clothing. Clothing should not be pulled over the face as contact with eyes, 

nose, and mouth may occur.  

2. Vigorously wash contaminated skin for 1 minute with soap and water.  

3. Call or seek medical attention at the NGHA emergency, if necessary.  

4. Inform the laboratory’s principal investigator and/or Safety department111 immediately.  

 

Broken, Cut or Damaged Skin or Puncture Wound:  

1. Remove contaminated clothing. Clothing should not be pulled over the face as contact with eyes, 

nose, and mouth may occur.  

2. Vigorously wash contaminated skin for 5 minutes with soap and water.  

3. Call or seek medical attention at the NGHA emergency, if necessary.  

4. Inform the laboratory’s principal investigator and/or Safety department 111 immediately.  

 

Eye:  

1. Immediately flush eyes for at least 15 minutes with water, using eyewash. Hold eyelids away from 

your eyeball and rotate your eyes so that all surfaces may be washed thoroughly.  

2. Remove contaminated clothing. Clothing should not be pulled over the face as contact with eyes, 

nose, and mouth may occur.  

3. Call or seek medical attention at the NGHA emergency, if necessary.  

4. Inform the laboratory’s principal investigator and/or Safety department 111 immediately  
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Ingestion or Inhalation:  

1. Move to fresh air immediately.  

2. Do not induce vomiting unless advised to do so by a health care provider  

3. Call or seek medical attention at the NGHA emergency, if necessary.  

4. Inform the laboratory’s principal investigator and/or Safety department 111 immediately . 

 

 

Spills of Biohazards: 

 

KSAU_HS does not have a centralized biological spill response team. Therefore, each laboratory 

working with potentially hazardous biological material must be prepared and trained to handle its 

own biological spills. Environment service is available for assistance if necessary.  

 Bleach or other EPA-registered disinfectant  

  Biohazard bag  

  Disposable lab coat  

 Disposable shoe covers  

 Hand sanitizing wipes  

  Nitrile gloves (4 pair)  

 Mini brush and dustpan (or something to scoop spilled materials)  

  Paper towels  

  Safety goggles  

  Tong or forceps to pick up broken glass  

  Spray bottle (to make fresh bleach solution)  

 “Biohazard Spill” sign  

 

Spills inside a Biological Safety Cabinet:  

1. Remain calm and secure research samples.  

2. Alert the other laboratory employees of the spill.  

3. Leave the cabinet turned on.  

4. While wearing gloves, spray or wipe cabinet walls, work surfaces and equipment with 

disinfectant equivalent to 1:10 bleach solution. If necessary, flood the work surface, as well 

as drain-pans and catch basins below the work surface, with disinfectant for a contact time 

of at least 20 minutes.  

5. Soak up disinfectant and spill with paper towels.  

6. Pick up any pieces of broken glass with forceps or tongs and place in sharps container. 

Never use hands.  
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7. Drain catch basin into a container. Lift front exhaust grill and tray and wipe all surfaces. 

Ensure that no paper towels or solid debris are blown into the area beneath the grill.  

8. Dispose clean-up materials in the biohazard waste container.  

9. Wash hands and any exposed surfaces thoroughly after the cleanup procedure  

10. Report the spill to the laboratory’s principal investigator and the Biological Safety Officer 

if there was a potential for any material escaping the Biological Safety Cabinet.  

11. Resume work if deemed safe by supervisor/manager.  

 

Handling and disposal procedures for contaminated materials and wastes:  

 

Exposure Control:  

The term “containment” is used in describing safe methods for managing Biohazardous and 

select agents and toxins in the laboratory environment where they are being handled or 

maintained. The purpose of containment is to reduce or eliminate exposure of laboratory 

workers, other people, and the outside environment to potentially hazardous agents. The 

three elements of containment include laboratory practices and techniques, safety 

equipment, and facility design. The risk assessment of the work to be done with a specific 

agent will determine the appropriate combination of these elements. Each principal 

investigator is required to complete a “Health Hazard Assessment” for each biological agent 

and toxin stored in his or her laboratory.  

 

Identification and separation system for infectious materials and their containers should be 

adopted. National and international regulations must be followed. Categories should include 

Non-contaminated (non-infectious) waste that can be reused or recycled or disposed of as 

general, “household” waste  

 Contaminated (infectious) “sharps” – hypodermic needles, scalpels, knives and 

broken glass; these should always be collected in puncture-proof containers fitted 

with covers and treated as infectious  

 Contaminated material for decontamination by autoclaving and thereafter washing 

and reuse or recycling 

 Contaminated material for autoclaving and disposal. 

 Contaminated material for direct incineration. 
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Sharps: 

After use, hypodermic needles should not be recapped, clipped or removed from disposable 

syringes. The complete assembly should be placed in a sharps disposal container. Disposable 

syringes, used alone or with needles, should be placed in sharps disposal containers and incinerated, 

with prior autoclaving if required. Sharps disposal containers must be puncture-proof/-resistant and 

it should not be filled to capacity. When they are quarter to three-quarters maximum full they 

should be placed in “infectious waste” containers and incinerated, with prior autoclaving if 

laboratory practice requires it. Sharps disposal containers must not be discarded in landfills. 

Zoonoses:  

Zoonoses are diseases that can be transmitted between species (in some instances, by a vector) 

from animals to humans or from humans to animals (the latter is sometimes called reverse zoonosis 

or anthroponosis). They may be a significant exposure hazard in some laboratories where animals 

are used for research. Fortunately, many laboratory animal species today are bred to be free of 

zoonoses that were once more common in these animals. However, there remain zoonotic agents 

associated with laboratory animals, some which can be life- threatening. Field research with wild 

species also remains a clear source of zoonoses exposure. Prevention of exposure to these animal-

related illnesses requires knowledge of the zoonoses related to the animals involved. In the sections 

that follow, the zoonotic agents listed for each animal species are those that may be present in the 

animals being used. If someone is exposed through bite, scratch, aerosol droplet, mucosal secretion, 

feces, or urine, there is the potential for infection, so medical consultation through NGHA 

Environment Services is highly recommended. 

Laboratory Mice:  

Modern laboratory mice are bred to exclude all zoonotic agents. Therefore, unless the laboratory 

mice are infected as part of the research procedures or exposed to wild mice (those coming from the 

natural habitat outside the laboratory), there is limited concern for disease from these research 

mice. However, there is always concern about secondary infections that can occur with bites and 

scratches. Common skin, intestinal, and soil bacteria present on a person or an animal can infect the 

scratch or bite wound and cause these secondary infections. Therefore, users should handle all mice 

with care and always cleanse any wound immediately with soap and water. 

Wild Rodents:  

Wild rodents or laboratory rodents that have been exposed to wild rodents have the potential of 

carrying a variety of zoonotic bacteria and viruses that can be passed on to workers handling them. 

Although this provides reasonable assurance that rodents will be free of zoonotic infections, the 

screening does not guarantee infection-free rodents. Therefore, because of the serious 

consequences of becoming infected, investigators must always follow good personal hygiene and 

animal handling procedures and use the provided PPE to protect from exposure. 
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Hantavirus:  

Hantavirus is transmitted through inhalation of dried rodent feces and urine when such material is 

raised into the air from disturbed feces, bedding, or nesting material. Transmission can also occur 

through rodent bites and contamination of broken skin or mucous membranes. The infection 

progresses from flu-like symptoms to respiratory complications and has resulted in death in over 

50% of clinical cases, particularly when medical care was not quickly obtained. It is possible to 

prevent exposure through the use of PPE, good personal hygiene, and properly ventilated handling 

of waste bedding material. 

Lymphocytic Choriomeningitis (LCM) Virus:  

LCM virus is transmitted to humans by inhalation, broken skin, or mucous membrane exposure to 

blood, urine, feces, and other body secretions from infected mice. The infection results in  

Flu-like symptoms from 1 to 3 weeks after exposure. More severe symptoms of meningitis and 

encephalitis can result. There is a special risk of exposure during pregnancy because the fetus can 

become infected. Because mice are well screened and provided from virus-free sources. Again, use 

of proper PPE, such as disposable gloves and lab coat, along with careful hand washing will further 

reduce the likelihood of exposure. In addition, DACT conducts tests for LCM in laboratory bred mice 

and rats to ensure these animals remain free of the virus.  

Laboratory Rats:  

Modern laboratory rats are bred to exclude all zoonotic agents. Therefore, unless the laboratory rats 

are experimentally inoculated, cross-contaminated, or exposed to wild rodents (those coming from 

the natural habitat outside the laboratory), there is limited concern for disease from these research 

rats. However, there is always concern about secondary infections that can occur with bites and 

scratches. Common skin, intestinal, and soil bacteria present on you or the animal can infect the 

scratch or bite wound and cause these secondary infections. Therefore, personnel should handle all 

rats with care, always cleanse any wound immediately with soap and water or antiseptic, and seek 

medical consultation for severe wounds.  

Historically, rats have been known to carry the bacterium that causes Rat-Bite Fever. However, these 

bacteria have not been found in laboratory rats for decades due to the special efforts of commercial 

suppliers to eliminate these bacteria from breeding colonies. 

Laboratory Rabbits  

Modern laboratory rabbits contain few infectious pathogens. Of concern are scratches that can be 

inflicted with their strong hind legs and sharp claws or from bites. Secondary infection with common 

skin, intestinal, and soil bacteria present on personnel or the animal can result, so personnel should 

always cleanse wounds immediately with soap and water or antiseptic and seek medical 

consultation for severe wounds.  
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Historically, laboratory rabbits have been known to harbor the bacteria for human Tularemia (Rabbit 

Fever). Although this zoonotic agent remains present in wild rabbit populations, modern laboratory 

rabbits are free of this bacterium. 

Birds:  

The birds used in research colonies are either caught in the wild or acquired from established flocks. 

In general, birds are not supplied disease-free and usually contain a number of microbial agents 

including Mycobacterium avium. Of zoonotic concern are the diarrheal bacteria such as Salmonella 

and the bacteria that cause psittacosis, which can cause a more severe type of infection.  

Salmonella  

Salmonella bacteria is a common contaminant of fecal droppings and eggs. When ingested by 

humans, this bacterium has the potential for causing severe intestinal disease. Use of good personal 

hygiene measures including effective and thorough hand washing along with the proper PPE, such as 

disposable gloves and lab coat, will greatly reduce the likelihood of infection when handling birds 

and materials in their environment. 

Psittacosis  

The bacterium Chlamydia Psittaci is the cause of psittacosis, and it is found most widely in large, 

imported Psittacine birds (e.g., parrots, parakeets, cockatoos, and macaws). Human infection is most 

often the result of exposure to these imported birds. The risk of exposure from domestic birds is 

very low. However, because this bacterium is highly infectious, there is some potential that any bird 

or mammal may be infected. Acute infection in animals causes such symptoms as reddening of the 

eyes (conjunctivitis), difficulty breathing (pneumonia), swollen painful joints (arthritis), and 

reproductive problems. After the acute infection, those animals that survive enter a period without 

symptoms during which stress can cause the animal to shed the bacterium. Stress can result from 

such things as the importation process or birds being handled in their new environment. Humans 

can be infected when coming in contact with the bird’s body secretions or feces. In humans, the 

symptoms include fever, headache, muscle pain, and chills, and may progress to pneumonia as well 

as liver, heart, and brain inflammation.  

The use of protective equipment and thorough hand washing would reduce the risk of any potential 

exposure.  

Non-Human Primates (NHP)  

A number of potentially serious zoonoses are associated with non-human primates. In addition, the 

strength and unpredictability of non-human primates pose dangers to those handling them. It is 

critical that work with non-human primates be done while wearing the appropriate personal 

protective equipment and following the well-established, safe protocols and procedures. 
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Emergency Response Procedures:  

KSAU_HS has a campus-wide emergency response plan. Principal investigators must be aware of the 

provisions for emergency procedures and preparedness. Emergency procedures and preparedness 

must be incorporated into the Laboratory-Specific Biosafety Manual and used in the laboratory. Each 

laboratory should have a written emergency plan specifying the appropriate response to potential 

emergencies. Accidents and spills of infectious materials will be discussed in Emergency Procedures 

below. In addition, each principal investigator will submit to KSAU_HS safety department.  

Spills  

A copy of the laboratory’s protocol for handling spills should be posted, read and understood by 

everyone who uses the laboratory. When a spill of biohazard us material occurs within a BSC, clean-

up should begin immediately, while the cabinet continues to operate. An effective disinfectant 

should be used and applied in a manner that minimizes the generation of aerosols. All materials that 

come into contact with the spilled agent should be disinfected and/or autoclaved. 

 

Negative-pressure flexible-film isolators:  

The negative-pressure flexible-film isolator is a self-contained primary containment device that 

provides maximum protection against hazardous biological materials. It may be mounted on a 

mobile stand. The workspace is totally enclosed in a transparent polyvinylchloride (PVC) envelope 

suspended from a steel framework. The isolator is maintained at an internal pressure lower than 

atmospheric pressure. Inlet air is passed through one HEP High Efficiency Particulate Air filter and 

outlet air is passed through two HEPA filters, thus obviating the need to duct exhaust air outside the 

building. The isolator may be fitted with an incubator, microscope and other laboratory equipment, 

such as centrifuges, animal cages, heat blocks, etc. Material is introduced and removed from the 

isolator through supply and sample ports without compromising microbiological security. 

Manipulations are performed using gloved sleeves incorporating disposable gloves. A manometer is 

installed to monitor envelope pressure.  

Flexible-film isolators are used to manipulate high-risk organisms in field work where it is not 

feasible or appropriate to install or maintain conventional biological safety cabinets. 
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Receipt of specimens:  

Laboratories that receive large numbers of specimens should designate a particular room or area for 

this purpose.  

 

Waste from plants:  

Waste from plants Care should be taken in dealing with waste material from transgenic plants. The 

plants’ reproductive parts should all be collected. Flowers (containing pollen), seeds, and - 

depending on the type of plant - other reproductive parts should be collected and inactivated. There 

are different ways to inactivate this material: sterilization is the most rigorous method, but simpler 

methods may sometimes be enough, like chopping the material into small pieces. Also steaming of 

the plant material or soil that has been into contact with the transgenic material is a very good 

means of inactivation. All non-reproductive parts of transgenic plants can be composted (dry or wet) 

and after being composted this material can be disposed of as residual waste, or garden waste. 

When plants have been infected with genetically modified and/or pathogenic micro-organisms, they 

should be inactivated as a whole, as well as the soil or other possibly contaminated material. 

 

Opening packages:  

Personnel who receive and unpack specimens should be aware of the potential health hazards 

involved, and should be trained to adopt standard precautions, particularly when dealing with 

broken or leaking containers. Primary specimen containers should be opened in a biological safety 

cabinet. Disinfectants should be available.  

Food and Beverages in the Laboratory  

In order to reduce potential exposures and to ensure compliance with prudent laboratory 

operations, regulations, and other best management practices, KSAU_HS prohibits the storage and 

consumption of food and drink in all designated laboratory space.  

In order to prevent potential exposure to hazardous materials:  

 Do not eat, drink, smoke, chew gum, apply cosmetics, or take medicine in laboratories 

where hazardous materials are handled or stored. 

 Do not store food, beverages, cups, or other drinking and eating utensils in areas where 

hazardous materials are handled or stored. 

 Do not use glassware for laboratory operations to prepare or consume food or beverages. 

  Do not use laboratory refrigerators, ice chests, cold rooms, and ovens for food storage or 

preparation. 

 Do not use laboratory water sources or deionized laboratory water for drinking water. 

Important: Food and beverages must never be stored in any laboratory refrigerator in which 

chemicals, biological, and radioactive materials are kept unless they have been labelled, “Not for 

Human Consumption. 
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Laboratory Ergonomics:  

Any and all work environments require a person to interact with their surroundings. In a laboratory, 

good ergonomics is often sacrificed for experimental efficiency.  

 

Tips for Using a Microscope:  

 Use a chair that provides good back support.  

 Sit close to your work surface.  

 Remove false fronts and supplies from under the bench work area.  

 Avoid leaning on hard edges.  

 Pad forearms and edges.  

  Keep elbows close by your sides.  

  Work with wrists in straight, neutral positions.  

  Adjust your chair, workbench, or microscope as needed to maintain an upright head 

position.  

 Elevate, tilt or move the microscope close to the edge of the counter to avoid bending your 

neck.  

  Use adjustable eye-pieces or mount your microscope on a 30° angle stand for easier 

viewing.  

  Keep scopes repaired and clean.  

  Spread microscope work throughout the day and between several people, if possible.  

 Take breaks. Every 15 minutes, close your eyes or focus on something in the distance. Every 

30-60 minutes, get up to stretch and move.  
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Tips for Pipetting: 
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Tips for Pipetting: 

 Use anti-fatigue floor mats if standing for long periods.  

 Sit supported against the backrest of your chair.  

 Sit or stand close to your work at bench cut outs. Adjust your chair to work height rather 

than jutting out your chin or bending your neck down when working.  

 Elevate your chair rather than reaching up to pipette.  

 Do not twist or rotate your wrist while pipetting.  

  Alternate or use both hands to pipette.  

  Hold the pipetter with a relaxed grip.  

 Use minimal pressure while pipetting.  

 Use light force or two hands to change tips.  

 Use low profile tubes, solution containers and waste receptacles.  

 Select a light-weight pipetter sized for your hand.  

 Use pipetters with finger aspirators and thumb dispensers to reduce thumb strain.  

 Use latch-mode or electronic pipetters for repetitive pipetting.  

 Take a 1 to 2 minute break after every 20 minutes of pipetting.  

 

Tips for Laboratory Workers:  

Many tasks performed in research laboratories place workers at risk of muscle and joint aches and 

strains. Activities such as using pipettes, microscopes, microtomes, and centrifuges can put stress on 

your body. Use the following tips to lower your exposure to risk: 

 

Be Aware of Your Posture: 
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 Sit against the back of your chair. If you sit back and your feet dangle, lower the chair or 

adjust the foot ring or get a footrest.  

 Try tilting the seat forward or use a seat wedge to work in a forward posture without 

leaning or jutting your head forward.  

 Always try to work at a bench cut out. Cut outs can help you get close to your work while 

sitting against the back of your chair.  

  Don't get your chin forward when working. Adjust the position of your work, the work 

surface, or the chair to sit in an upright, supported position.  

 Keep frequently used trays and supplies within close reach.  

  If standing for long periods, use supportive shoes and cushioned mats.  

 

Keep Arms and Hands Relaxed: 

 

 
 

 Keep your shoulders relaxed and your elbows close to your sides when working. Avoid 

reaching out to use instruments and work materials.  

  Maintain neutral or aligned wrist and arm postures when working. Sit close to your work 

area, keep objects close, and adjust your chair to match the height of the bench.  

 Avoid repetitive or forceful twisting and turning motions (i.e. opening valves or adjusting 

microscopes). Make sure valves and knobs are clean and in good working order.  

 Work with your wrist in a neutral or straight position as if you were shaking hands with 

someone.  

  Use light pressure when performing tasks such as pipetting.  

  Use electronic pipettes or light touch models whenever possible.  

  Select equipment and tools that are the right size for your hand.  
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  Use padding and tubing to reduce pressure and force when working. For example, use 

rubber tubing on forceps. To increase diameter and reduce pinch force. Soften sharp edges 

on work surfaces with padding.  

 Use thin, flexible gloves that fit properly. Ill-fitting and poorly designed gloves increase 

pinch and grip forces when working. 

AVOID STATIC POSITIONS: 

 Weight shift often when standing to work. Use a stool or shelf to prop up a foot to relieve 

pressure on your back. 

  If standing in one spot for long periods, use cushioned floor mats or shoes with good 

support. 

 Alternate how you hold objects like forceps. Switch holding with the thumb and index finger, 

and the index and middle fingers to vary the task. 

 Vary activities. Change your position and take breaks every 20 minutes to rest muscles to 

rest and increase blood flow and circulation. 

 

Tips for Using Laboratory Hoods and Safety Cabinets: 

 

 Remove false fronts and supplies from under the work area.  

 Use anti-fatigue floor mats if standing for long periods.  

  Adjust your chair height and sit back in the seat using the backrest. 

  Use footrests and foot rings for leg support. 

 Avoid resting your forearms on hard edges. 

  Pad forearms, elbows or hard edges (Avoid interference with air flow). 

  Position work supplies as close as possible. 

  Place equipment on approved turntables for easy retrieval. 

  Use diffused lighting to limit glare. 

  Take short breaks to stretch muscles and relieve forearm and wrist pressure. 
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 Conduct all work and keep all apparatus at least 6 inches back from the face of the hood. A 

stripe on the bench surface is a good reminder.  

 Keep the hood sash closed as much as possible.  

 Keep the hood slots and baffles free of obstruction by apparatus or containers.  

 Do not permanently store apparatus or chemicals in the hood. Large equipment used inside 

the hood should be placed on blocks to allow airflow under the equipment. Store chemicals 

in an approved safety cabinet. 

  Do not put your head in the hood when contaminants are being generated. 

  Do not use the hood as a waste disposal mechanism. Solvent bottles in the fume hood must 

be capped when not in use. 

  Conduct any processes that may generate air contaminants at or above the Permissible 

Exposure Level (PEL) inside a hood. 

  Minimize foot traffic by the face of the hood. Do not make fast movements when taking 

items in and out of the hood. 

  Keep laboratory doors closed (exception: some laboratory designs require lab doors to be 

open). 

  Do not remove hood sash or sash panels except when necessary for apparatus set-up. 

Always replace sash or panels prior to working in the hood. 

  Do not place electrical receptacles or other spark sources inside the hood when flammable 

liquids or gases are present. No permanent electrical receptacles are permitted in the hood. 

  Use an appropriate barricade if there is a chance of explosion, implosion or eruption. 
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FIRST AID:  

If a person is injured: Do not move the person unless there is a danger to life. Switch off any 

electricity or mechanical equipment (where it is safe to do so).  

Call for a First Aid the treatment room in each building. Upon the need ask the monitoring 

person to arrange for the transportation to the hospital. If is not available and the injury 

appears serious call the NGHA emergency. The student affairs will call an ambulance and 

attempt to locate the Occupational First Aid Officer to assist you until an ambulance arrives to 

you will need to provide your name.  

 

Definitions  

Animals: Any member of the animal kingdom except a human including an animal product (e.g., 

a mount, rug, or other display item composed of the hide, hair, skull, teeth, bones, or claws).  

 

Arthropods: Any living insect including crustaceans, spiders, scorpions, etc. capable of being a 

host or vector of human disease.  

 

Biohazard: Any microorganism (including, but not limited to, bacteria, viruses, fungi, rickettsia, 

protozoa or prions) or infectious substance, or any naturally occurring, bioengineered, or 

synthesized component of any such microorganism or infectious substance, capable of causing:  

 Death, disease, or other biological malfunction in a human, animal, plant, or another 

living organism;  

 Deterioration of food, water, equipment, supplies, or material of any kind; or  

 Deleterious alteration of the environment.  

 

Biological Product: A biological prepared and manufactured in accordance with regulations that 

govern the manufacture of vaccines, reagents, etc. 

 

 

Centers for Disease Control and Prevention (CDC): The Centres for Disease Control and Prevention 

of the United States Department of Health and Human Services. 
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Diagnostic Specimen: Any human or animal material including, but not limited to, excreta, secrete, 

blood and its components, tissue and tissue fluids, etc., which is reasonably believed to contain an 

etiologic agent and is being shipped for purposes of diagnosis. 

 

Etiologic Agent: A viable microorganism or its toxin that causes, or may cause, human disease. 

 

 

Infectious Substance: Any material that is known or reasonably expected to contain a biohazard. 

 

Toxin: The toxic material or product of plants, animals, microorganisms (including, but not limited 

to, bacteria, viruses, fungi, rickettsia, or protozoa), or infectious substances, or a recombinant or 

synthesized molecule, whatever their origin and method of production, and includes  

 Any poisonous substance or biological product that may be engineered as a result of 

biotechnology produced by a living organism; or  

 Any poisonous isomer or biological product, homolog or derivative of such a substance.  

 

Vector: Any animals (vertebrate or invertebrate) including arthropods or any noninfectious self- 

replicating system (e.g., plasmids or other molecular vector) or animal products (e.g., a mount, rug, 

or other display item composed of the hide, hair, skull, teeth, bones, or claws of an animal) that are 

known to transfer or are capable of transferring an infectious biological agent to a human. 
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Radiation safety  

Many research and instructional activities use sources of ionizing radiation as a valuable tool to 

extend fundamental knowledge. These activities are an important part of the KSAU_HS contribution 

to the society it serves, and are critical to its mission. The excellent safety record of the university in 

its use of radiation-producing machines and radioactive materials attests to the success of its 

radiation safety program. This part describes the procedures intended to ensure radiation safety on 

the KSAU_HS campus. All personnel working with ionizing radiation are required to understand and 

follow these procedures, and must exercise proper care to prevent radiation from becoming a 

hazard to themselves or to others. Any changes to this RS must be approved by the campus Safety 

department before implementation. Radiation users will receive information on changes that affect 

them. 

 

Radiation safety user:  

Users are persons who handle radioactive materials or use radiation-producing machines (RPMs). 

Every user’s name must be listed in the personnel section of the Radiation Use Authorization (RUA). 

Users are responsible for their own safety and for the safety of those around them; specifically, they 

must:  

 Follow procedures and protocols and know where the RS can be found online and how to 

seek assistance.  

  Read the RS if they are a Lab.  

 Ensure that training and safety equipment are adequate  

 Keep exposure to radiation as low as reasonably achievable (ALARA(As Low As Reasonably 

Achievable))  

 Wear required personal protective equipment (PPE);  

  Wear dosimeter and/or participate in the bioassay program if required;  

 Inform of any unsafe conditions;  

  Keep personal items away from laboratory or use areas;  

  Never eat, drink, smoke, or apply cosmetics in the laboratory;  

  Place waste materials in appropriate, labeled containers;  

 Label work areas, materials, and/or containers as required;  

 Maintain appropriate security for radioactive materials and radiation-producing machines;  

  If contamination is suspected, check with a suitable survey meter or by means of an “area 

wipe” and decontaminate if necessary;  

 Wash hands and check for contamination before leaving the laboratory, using a suitable 

survey meter; and  

  Immediately report spills, personnel contamination or other radiation safety emergencies 

to safety department. 
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Radiation safety for Ancillary Personnel: 

Ancillary personnel include all workers (maintenance, researchers, interns, students or 

administrative) who are assigned to perform work in areas listed on KSAU_HS, but who are not 

working directly with radioactive materials. The supervisor is responsible for ensuring that ancillary 

personnel receive radiation safety training commensurate with the potential radiological health 

protection risks in the controlled area. 

ALARA (As Low As Reasonably Achievable) Policy 

KSAU_HS has a policy of preventing unnecessary radiation exposures to persons and the 

environment, and to keep any exposures as low as reasonably achievable (ALARA). ALARA attempts 

to maintain exposures to radiation at below the dose limits, consistent with the purpose for which 

the exposure is generated, but also taking into consideration the state of technology, the cost of the 

improvements needed to reduce the radiation exposure, and the benefits to public health and 

safety. 

Occupational Doses 

While the goal for radiation exposure is ALARA, in no case are occupational doses for radiation users 

permitted to exceed the limits specified in Table 1, below. 

Table 1. Occupational Dose Limits (external and internal sources added together) in millirem per year 

Category of Dose Equivalent Regulatory NRC/CDPH Limit 
UC Berkeley Administrative 

Guideline1 

Whole body  5,000 mrem/yr  500 mrem/yr  

(Eye) Lens  15,000 mrem/yr  1,500 mrem/yr  

Skin or extremities (hands and 

forearms, feet and ankles)  

50,000 mrem/yr  5,000 mrem/yr  

Organs  50,000 mrem/yr  5,000 mrem/yr  

Minors (<18 years of age)  500 mrem/yr  50 mrem/yr  

 

For all KSAU-HS personnel, if these guidelines are exceeded, a review by the Radiation Safety staff is 

required to determine if additional safety measures are required. The administrative guidelines are 

not intended to be absolute limits, but to provide guidelines for keeping exposures ALARA . 
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Public (Non-Occupational) Doses:  

Radiation exposure to members of the general public are considered “non-occupational” exposures. 

All activities must be done in a manner that limits the exposure of non-radiation users to the 

regulatory limits for members of the public specified in Table 2, below. 
TABLE 2. PUBLIC (NON-OCCUPATIONAL) DOSE LIMITS (EXTERNAL AND INTERNAL SOURCES ADDED TOGETHER) 

Category of Dose Equivalent Regulatory NRC/CDPH Limit 

Annual limit/guideline for dose to any 

individual member of the public  

100 mrem  

Limit/guideline for dose to any 

individual member of the public in a 

single hour  

2 mrem  

 

 

Prenatal Radiation Exposure Policy  

The exposure doses to an embryo or fetus over the course of the pregnancy of a worker receiving 

occupational radiation doses.  

 

Declared Pregnant Worker  

Special dose limits, risk options, and monitoring requirements exist for workers who declare their 

pregnancies. If the pregnant worker chooses to declare her pregnancy, she must provide EH&S with 

a written statement. The decision to declare pregnancy is completely voluntary on the part of the 

worker. However, a woman who chooses not to declare her pregnancy is neither subject to, nor 

protected by the regulatory provisions for women who have declared their pregnancies. The dose 

limit to the embryo or fetus during the entire pregnancy of a declared pregnant worker is not to 

exceed 500 mrem. A woman who has declared her pregnancy may decide what level of risk to 

accept; she may choose a level of risk lower than the regulatory limit. 

The declared pregnant woman’s potential exposures may result in work modifications and/or the 

assignment of special dosimeter. 
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External Radiation Dose:  

Requirements  

Personnel exposure monitoring must be provided if a person is likely to receive a radiation doses in 

excess of 10 percent of limits. Dosimetry is also required for individuals entering an area of “high” 

radiation (>100 mrem/hour).  

To determine if dosimeter is required or recommended, the dosimetry requirements are determined 

and are indicated on it. There are generally two types of external dosimetry:  

Whole-body monitoring of external radiation exposure (usually by thermo luminescent dosimeter 

[TLD] or an equivalent badge)  

Extremity monitoring (usually by ring dosimeter)  

Dosimeter will be provided and processed only by vendors accredited by the National Voluntary 

Laboratory Accreditation Program (NVLAP). 

 

Proper Use of Dosimeters  

All users of external dosimeters should follow these requirements:  

 Wear the assigned dosimeter(s) whenever working with radiation or radioactive material at 

the locations specified on the KSAU_HS.  

 Wear monitors correctly: Whole-body badges are normally worn on the belt or at chest 

level. It is important that the badge be worn with the identification label facing out (rather 

than facing the body). The badge should not be covered while it is being worn (e.g., it 

should be worn on the outside of user lab coats). Extremity monitors (rings) are usually 

worn on a finger of the hand most used, with the detector facing the radiation source. 

  Store dosimeters away from sources of radiation and environmental extremes (e.g., 

extreme moisture or extreme heat).  

Exchange and return dosimeters as soon as possible after the replacements arrive. If a replacement 

dosimeter fails to reach you on schedule, inform EH&S at the NGHA, but keep using the original 

dosimeter until you have obtained a replacement. 

 

 

 

 

 

 



 

100 | P a g e  
 

 

Contact EH&S promptly if you lose a dosimeter:  

 Use only the dosimetry that was provided to you. Never borrow a dosimeter assigned to 

anyone else and never loan anyone a dosimeter.  

 Never intentionally expose your dosimeter to radiation sources.  

 Promptly notify EH&S if you accidentally expose your dosimeter.  

Please notify EH&S about any medical procedure (e.g. diagnostic or therapeutic administration of 

radionuclides) that could cause a dose to your dosimeter(s).  

Internal Radiation Dose:  

Internal radiation dose occurs if radioactive material is inhaled, ingested, injected, absorbed through 

wounds, or absorbed through the skin. Use of radioactive materials creates risks of a material being 

spilled on the skin or taken into the body. Protective clothing and other measures must be used to 

prevent or reduce internal radiation dose.  

 

PROCEDURES FOR WORK WITH RADIOACTIVE MATERIALS  

Everyone who uses radioactive materials is responsible for ensuring that personnel radiation 

exposures are kept as low as reasonably achievable (ALARA). This section includes standard 

laboratory best practices and procedures to accomplish this. 

Transferring Radioactive Material  

Transfers of radioactive materials may be proposed between KSAU_HS using RSIS. Off-campus 

transfers are governed by federal and USA regulations. You may initiate a transfer of radioactive 

materials to another institution through RSIS.  

Receiving Radioactive Material  

 Conformance with the RUA limits, previous deliveries, and lab inventory  

 Damage to or contamination of the contents or containers  

 Conformance with Department of safety.  

If the shipment passes inspection, it is delivered to the laboratory or storeroom as prearranged. The 

transfer is formal and the recipient signs for the materials.  

Rooms containing radioactive material must be locked or under the control of radioactive personnel 

such that measures can be effectively taken to prevent the unauthorized use or removal of the 

material. If non-Radioactive authorized users are permitted to be in the room where the radioactive 

materials are stored, then the radioactive material must be either under constant surveillance by 

radioactive personnel or locked such that it cannot be used or removed by an unauthorized 

individual.  
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Restricted and Controlled Areas  

A controlled area is one to which access can be limited to authorized personnel in order to prevent 

undue risk from exposure to radiation or radioactive materials. A restricted area is one to which 

access is always limited to authorized personnel. All entrances to restricted areas must remain 

closed and locked when not under constant surveillance by an individual trained to control the 

radiation hazard. Members of the public are not allowed in restricted areas without the escort of 

laboratory staff, student and employee.. All visitors must be given a safety briefing, summarizing 

potential hazards in the area, prior to entering a restricted area. This may be done most 

conveniently with a safety briefing sheet that can be handed to visitors to review and discuss with 

the safety department. 

 

Inventory Control and Possession Limit  

Any place that has radioactive hazard must keep records and inventories of all radioactive materials 

under their control. Each record must include the radioisotope, quantity (in mill curies or in grams 

for source material or SNM), activity, date, and storage location. The on-line inventory application 

must be used for this purpose. The inventory records should also include sufficient information to 

help locate the materials. This may include the location of the original stock container and other 

secondary vials and/or material that is in waste. The must ensure periodic audits are conducted to 

visually verify the locations of all sealed and unsealed radioactive materials. This is normally done at 

the time of routine surveys. If source, special material, or nationally tracked sources are used, special 

inventory, physical protection, and reporting requirements apply. Special radioactive material must 

be inventoried in January and July of each year in accordance with EH&S at NGHA and KSAU-HS 

safety department procedures. 

 

Posting Requirements for Radiation Laboratories  

Approved radiation-warning signs are required where the potential for exposure to radiation exists. 

At minimum, the radiation must ensure the following are properly posted:  

 Caution Trefoil Signs: All entrances must be posted with a sign bearing the radiation caution 

symbol and the words, “CAUTION: RADIOACTIVE MATERIAL(S).” for radioactive materials 

laboratories.  

  Current KSAU-HS: The currently approved version of the KSAU-HS must be posted in the 

laboratory.  

 A copy of the Radionuclide Emergency Procedures that everybody has.  

 also post “CAUTION: RADIATION AREA” or “CAUTION: HIGH RADIATION AREA”  Signs as 

appropriate 
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Labeling Requirements  

Labeling Containers:  

 Vials and containers must be labeled to indicate that they contain radioactive material. 

(planchets and vials containing counting samples are exempt from this requirement.)  

  When double containers are used, both inner and outer containers must be labeled (unless 

the inner label is visible from the exterior).  

  Labeling requirements also apply to radioactive waste. The radionuclide and the 

approximate amount of radioactivity must also be posted on the radioactive waste 

container.  

Labeling Equipment:  

Equipment-labeling requirements depend on the relative permanence of the operation. If an 

apparatus emitting more than twice the background amounts of radiation will be turned on or in use 

for eight hours or more (or overnight), it must be labeled.  

 

Labeling Work Areas:  

All work areas used in radionuclide procedures (including tabletops, equipment, and storage areas 

such as refrigerators) must be labeled. “Radioactive Material” caution tape should be used to clearly 

delineate the area(s) you plan to work in. At least one bench or area label should identify the 

radioisotope(s) being used in that area, and must contain a radiation symbol (trefoil) with text that 

reads, “Caution: Radioactive Material.” 

 

Abeling Sealed Sources:  

Unless impractical, label the sealed source, its shield, or the apparatus in which the source is 

mounted with a permanent radiation warning sign. Unless otherwise indicated, the sealed source 

should also be labeled with the radioisotope, initial activity, and the date of initial activity. 

Requirement for Removal of Labeling and Posting  

Prior to sending equipment previously used in radioactive materials research (e.g., centrifuges, 

refrigerators, etc.) for repair or disposal, and prior to discarding packaging materials from 

radioactive shipments, users must:  

 Survey them appropriately and determine that they are free of contamination. Maintain 

records of any surveys performed to release equipment for repair or disposal. Alert the 

safety department of your plans to return this equipment so they can confirm that the 

object is free of contamination.  

 Remove or deface all radiation labels and posting.  
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Internal Contamination:  

Internally deposited radionuclide’s (internal contamination) are a matter of concern. Internal uptake 

is best avoided by using proper containment techniques, minimizing surface contamination, using 

appropriate personal protective equipment (PPE), and using proper engineering controls.  

To prevent internal contamination, the following precautions must be taken when working with 

unsealed radioactive materials.  

 Do not eat, drink, smoke, or apply cosmetics in restricted areas where unsealed radioactive 

materials are stored or used.  

 Do not pipette radioactive materials by mouth; use mechanical methods.  

 Use a fume hood for handling any radioactive material that may become airborne.  

 Wear appropriate personal protective equipment (PPE), (e.g., safety glasses, face shield, 

gloves, Lab coats, closed-toed shoes, pants.)  

 Perform contamination surveys during the course of the experiment and immediately upon 

completion.  

 

 

Food and Drink Policy in Laboratories that Use Radioactive Materials: 

Consumption or storage of food and drink is not allowed in radiation use laboratories. Exceptions 

may be granted on a case by case basis by the campus Radiation Safety if the use is consistent with 

policy on other laboratory hazards. 
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Best Practice: Overview: General Radiation-Control Techniques  

 

The following are general procedures for radiation control in a radionuclide laboratory:  

 

 Do not bring personal belongings, other than those required for work, into the laboratory.  

 Separate radiation work and storage areas from general personnel spaces. Store your lab 

coat away from your personal clothing.  

 Do not eat, drink, smoke, or apply cosmetics in the laboratory where unsealed radioactive 

materials are present unless a designated “Clean Area” has been established.  

 Cover work areas with absorbent paper to protect against spills. Use a spill tray when 

working with large volumes of liquids.  

 Use appropriate shielding.  

 Put waste materials in appropriate containers and keep liquid waste in secondary 

containment.  

  Maintain good housekeeping in the laboratory.  

 Restrict public access and properly control access by minors. 

  Use appropriate signs. 

  Wear impervious gloves and use tongs. 

  Use mechanical (remote) pipetting techniques. 

  Do not work with radioactive materials if you have an open skin wound. 

  Wear appropriate PPE over street clothes (e.g., fire resistant clothing if working with 

flammable materials). 

  Clearly label contaminated glassware or equipment until it has been decontaminated. 

  Use fume hoods when working with volatile materials. 

  Label work areas, materials, and/or containers as required. 

  Survey radiation-use areas with an appropriate survey technique (e.g., survey meter or area 

“wipe test”), performed and documented at the frequency specified. 

  Use radiation-detection equipment during manipulations of unsealed radionuclide’s to 

detect and prevent the spread of contamination. 

  Check gloves, forearms and other PPE for contamination frequently. 

  If contamination is suspected in the course of work, monitor the area using a suitable survey 

meter or area wipe, and decontaminate if necessary. 

  Wash your hands and check them with a suitable survey meter before leaving the 

laboratory. 
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Additional Requirements for “High” and “Very High” Radio toxicity Nuclides  

If you will be working with radionuclides with high or very high radio toxicity, KSAU-HS will note that 

fact and additional precautions will be required. The following should be considered:  

 Pre-plan the operation in detail and consult with the safety at KSAU-HS.  

 Decide on actions required in case of emergencies.  

  Perform dry runs without any radioactivity if the procedure is new or unfamiliar to you.  

  Develop the skills necessary to satisfy the special needs of the project.  

  Inform personnel working with radioactive materials (and those who could be affected by 

incidental exposure or accidents) of safety practices and emergency procedures  

Laboratory Self-Surveys/Checks  

Contamination is most easily detected by conducting routine monitoring surveys to detect excessive 

radiation and/or contamination levels. This alerts laboratory personnel to potential hazards. Survey 

requirements are specified on below lists methods and instruments recommended for detection or 

measurement of radioactive materials. 

 

Recommended Radiation Detection Instruments: 

Radiation Type  Energy  Isotope examples  Detector  

Alpha  All  

 

Am-241, Cf-252,  

special nuclear 

material  

ZnS scintillation 

Proportional counter 

Wipe—LSC  

Beta  < 60 KeV  H-3 Wipe—LSC  

60 KeV  
C-14, S-35, P-33,  

P-32, source material  

Pancake GM 

Proportional counter 

Wipe—LSC  

Gamma or x-ray  < 200 KeV  Cr-51, I-125 Am-241  

Thin Sodium Iodide 

scintillation Wipe—LSC  

Energy compensated 

GM Ion Chamber  

 200 KeV  Na-22, I-131, Cr-51 Cs-137, Ra-226  

Thick Sodium Iodide 

scintillation Wipe—LSC 

Calibrated GM  

Ion chamber  

Solid state detectors  

Neutron  all  
PuBe, AmBe 

accelerators  

Proportional counter 

Neuron  
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Survey Frequency  

Routine monitoring should occur during and following all active work with dispersible sources of 

radioactive materials. Additionally self-surveys shall be documented at minimum once a month or 

more frequent as warranted by the nature of the work. If more frequent documented self-surveys 

are required  

Survey records  

Keep permanent written records of all survey results, including negative results. For radioactive 

materials the surveys must include:  

 Location, date, and radiation detection instruments used (model and serial number  

 Name of person conducting the survey.  

  Map of the surveyed area, with identifying relevant features such as active use, storage and 

waste areas.  

 Measured exposure rates and/or contamination levels, keyed to location on a map of the 

area.  

  Corrective action taken, if contamination or excessive exposure rates were found, and the 

reduced levels after corrective action.  

Radioactive responsible must maintain permanent written records of such surveys and tests.  

 

Decontamination Requirements:  

Laboratory surfaces, equipment, and clothing may become contaminated in spite of proper 

precautions. Such contamination does not necessarily present a serious hazard. This is especially 

true if it is (1) detected promptly, (2) not allowed to spread or be ingested, and (3) removed, to 

prevent cross-contamination to other surfaces and objects.  

The radioactive responsible designee is responsible for seeing that decontamination is carried out 

properly and that personnel are instructed in decontamination procedures.  

 Wear appropriate protective clothing (gloves, lab coats, etc.).  

  Confine the spread of contamination, starting from areas of low contamination and 

working toward areas of higher contamination.  

 When cleaning a work surface with a decontamination solution, always clean from the 

outside of the contaminated area working inward towards the center. Use a fresh paper 

towel with each pass and don’t wipe the area in a circular fashion.  

 Carefully remove all loose or easily removable contamination, and then wash with soap, 

detergent, or special solvents.  

 Place used cleaning materials (e.g., absorbent materials, gloves, etc.) in a labeled 

radioactive waste container.  
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Glassware and other contaminated equipment should be cleaned using laboratory detergents, acids, 

or cleaning solutions as appropriate. Contaminated equipment (e.g., pipettes, centrifuge rotors, etc.) 

can be soaked in a decontamination solution overnight to improve removability of contamination. 

All equipment that is to be disposed of and is contaminated with long-lived radionuclides, and that 

cannot be cleaned to acceptable levels, must be disposed of as radioactive waste. Equipment 

contaminated with short-lived. Radionuclides and being stored to allow for radioactive decay must 

be clearly identified and stored in a secure location. Material and equipment exposed to unsealed 

radioactive material must be thoroughly decontaminated and properly surveyed to confirm the 

absence of residual radioactive material before it is released for unrestricted use. Proper survey 

equipment and techniques must be used and the results documented before the material is 

released. The lab responsible should be consulted for any questionable situations or complex 

equipment like liquid scintillation counters and gas chromatographs that might contain sealed 

sources or contamination. Hazardous and radioactive materials cannot be sent to overstock for 

release to the public. Contact the RST for questions related to disposal of radioactive material. 

 

PROCEDURES FOR WORK WITH RADIATION PRODUCING MACHINES:  

The KSAU-HS campus uses a wide variety of ionizing radiation–producing machines (RPMs). They are 

classified as follows:  

 Class 1- Electron microscopes or other low-hazard machines  

  Class 2- Cabinet X-ray machines, X-ray diffraction and fluorescence analysis machines, XRF 

machines, portable X-ray machines, diagnostic X-ray machines, or other medium hazard 

machines  

 Class 3- Accelerators or other unique high hazard X-ray machines  

The Radioactive responsible will review any unique x-ray equipment that does not clearly fit into 

these categories and will determine the proper classification for the unit.  

 

RPM Use:  

 Immediately notify the safety department of intended changes in personnel, machine 

location, machine repair, operating parameters, or other items at the KSAU-HS.  

 Do not bypass safety interlocks except as specified on the approved (usually for test and/or 

alignment purposes). Record authorized bypass operations. Record authorized bypass 

operations in the “Use Log”.  

  Notify the Radioactive responsible immediately if any safety interlocks fail to operate as 

intended or if you suspect an accidental exposure. 
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RPM Personnel  

 Each RPM is controlled by an RH, who is responsible for ensuring compliance with 

applicable rules and procedures by all operators.  

 The RH and users must have adequate knowledge to ensure safe operation.  

  Operators of cabinet x-ray machines and portable units meeting the definition of industrial 

x-ray machines must pass written examinations addressing operation, safety and 

emergency procedures.  

 A qualified authorized repair person may operate a machine during setup, testing, and 

repair. If there is any question as to the work to be done or the qualifications of the 

repairperson.  

 

RPM Personal Protective Equipment (PPE)  

PPE should be used when it will effectively protect parts of the body that may be exposed to X-rays. 

In general, PPE such as leaded aprons, gloves, and/or goggles are useful only for low-energy (<100 

kVp) X-ray sources. PPE does not substitute for required engineering controls. 

 

RPM Location  

As a general safety precaution, locate an RPM in a dedicated room or in an area that can be 

controlled and secured, away from high-occupancy areas.  

 

RPM Posting and Labeling  

 Each machine must clearly display a valid.  

 Each machine must be clearly and visibly labeled to caution individuals that radiation is 

produced during operation.  

  “Radiation Area” or “High Radiation Area” must be posted as required.  

  A copy of the “Radiation-Producing Machine Safety Requirements” must be posted in the 

immediate vicinity of each machine. 
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Radiation Surveys:  

Every radioactive lab at the KSAU-HS campus RPM should follow:  

 Before routine use starts  

 

  Following any major changes in configuration or repair  

 

 Routine surveys including testing for radiation leakage and power/shutter status indicators 

are done over a range of time periods based on the hazard associated with the machine and 

use. The specific survey frequency for each RPM should be noted in the lab. All RPMs shall 

be surveyed at minimum annually. The typical survey frequency range for the different class 

RPMs is as follows:  

 

-  Class 1 RPM - annually to semi-annually  

               - Class 2 RPM - semi-annually to quarterly  

              -  Class 3 RPM – quarterly to monthly  

 

RPM Facility Review and Inspections  

 Reviews all campus building plans that include RPMs.  

 Inspects new or modified RPMs or facilities before operation starts, to determine their 

safety for the intended use.  

 Performs frequent inspections to ensure the machines’ ongoing safety and compliance 

including verification when required.  
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RPM Safety Devices: 

Radiation-producing machines require that they be equipped with certain safety devices. These 

typically include a fail-safe warning light, fail-safe interlocks, beam enclosures, and shielding. In 

addition, a radiation survey meter may be needed. 

The following procedures apply to all RPMs: 

 Safety devices must be in working order before the machine is operated. 

 Only authorized repair persons may operate an RPM without using specified, operable 

shielding and other safety devices. 

  Any changes to these safety devices must be reviewed by the safety department. Do not 

replace or modify safety devices without pre-approval. 

 No safety device is absolutely fail-safe or foolproof. Interlocks, like those on the door of a 

cabinet x-ray unit should not be relied on to automatically close the beam shutter. If an 

interlock is used to secure a beam, a radiation survey should be performed each time to 

verify the absence of radiation before placing a part of the body where the beam (or scatter 

from the beam) might be expected. 

  Safety devices must not be purposely defeated, even when their use makes operating the 

machine difficult or impossible. If the design of a safety device prevents or inhibits 

operation. 

  Do not operate a machine if a required safety device fails. 

  Do not use the unit until it has been repaired and then checked by KSAU-HS. 

  Immediately notify safety department if an unexpected personnel radiation exposure occurs 

or is suspected to have occurred. Any overexposed dosimeter is considered presumptive 

evidence of exposure to the individual to whom the dosimeter was assigned. 

 

RPM Use Log:  

Maintain a “Use Log” for all RPMs. This log can be helpful when investigating incidents and/or 

determining a machine’s operating status and reliability. At minimum, the Use Log must note the 

following information each time the machine is used:  

 Date of use  

  Name of the operator(s) using this machine  

  Description of use  

 Beam voltage  

  Beam current  

  Time beam turned on  

  Time beam turned off  

  Operational abnormalities, repairs, etc.  
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Specific Requirements by Machine Type 

The requirements below cover a range of radiation-producing machines commonly used on campus, 

and are sure to identify and meet the listed conditions: 

 

Electron Microscopes 

 Valid and current with operator name 

 Training 

  Operating log 

  Adherence to requirements 

  Notification of any changes to use, machine, personnel, or protocol. 

 

Diagnostic Medical Machines  

 Valid and current with operator name  

  Posting of CDPH certificate  

  Training  

  Operating log  

  Dosimeter, as assigned  

  Adherence to requirements  

  Notification of any changes to use, machine, personnel, or protocol. 

 Regular documented service  
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Cabinet X-ray Machines  

 Valid and current with operator name  

 All operators must pass the RPM Safety Training and practical examination for that machine  

  Operating log  

  Dosimeter, as assigned  

 Adherence to requirements  

 Enclosure. These units must use shielded boxes or be used in shielded rooms such that  

 (1) No radiation levels outside the shield exceed 2 mrem per hour, (2) no person is within 

the shield at any time while the machine is producing X-rays, and (3) all shield entrances are 

interlocked in some manner so that any attempt to enter will shut off the machine.  

  X-ray indicator(s). Each unit must have a conspicuous fail-safe warning light or device that 

indicates whether the X-ray tube is energized. The light must be placed near the X-ray tube 

assembly and labeled “X-ray on.”  

 Safety-device approval. All interlocks, indicators, and other safety devices must be checked 

and approved by the designated staff prior to use.  

 Survey. The indicates if any surveys are required, and the required schedule.  

 Notification to Radiation Safety of any changes to use, machine, personnel, or protocol.  

  Interlocks shall be annually tested to ensure they function as designed and the results 

documented. Failure of any interlock to function must be documented, reported to the 

safety department and power to the machine locked out until repairs are made and the 

inspects the effectiveness of corrective actions. 

 

X-ray Diffraction and Fluorescence Analysis Machines  

 Valid and current with operator name  

  Training  

  Operating log  

  Dosimeter, as assigned  

  Adherence to requirements  

  Procedures and records: Normal operating and alignment procedures are to be 

documented and readily available.  

 Beam stop. Each port must have a beam stop that limits the dose rate immediately behind it 

to less than 2 mrem per hour at maximum settings.  

 Locks. Secure unused ports with key-operated power switches so that the key cannot be 

removed during operation. Do not leave the key in the port lock when the machine is not in 

operation.  
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 X-ray indicator(s). Each machine must have a conspicuous fail-safe warning light or device 

that indicates whether the X-ray tube is energized. The light must be placed near the X-ray 

tube assembly and labeled “X-ray on”.  

 Safety-device approval. All interlocks, indicators, and other safety devices must be checked 

and approved to use.  

  Beam enclosure. During routine operation, the primary beam path must be enclosed in a 

chamber that cannot be entered by any part of the body. The enclosure should be 

interlocked with the tube high-voltage supply or shutter so that the beam cannot be 

available unless the enclosure is in place. 

 Shutter interlock. If an interlocked beam enclosure is not used, each port’s beam shutter 

must be interlocked with the accessory apparatus coupling or collimator so that the port 

can only open if the accessory is in place.  

  “Shutter open” indicator. If an interlocked beam enclosure is not used, each port must be 

provided with a fail-safe “shutter open” indicator.  

 Allowable radiation levels. The radiation level outside a beam enclosure typically are limited 

so that does is 2 mrem per hour or less.  

 Survey instrument. An operable radiation-survey instrument must be easily accessible for 

use with each machine at all times. This instrument must be used to monitor each initial 

setup and each significant modification thereof for excessive leakage, unsuspected beams, 

and other hazardous radiation conditions.  

 Notification to Radiation Safety of any changes to use, machine, personnel, or protocol.  

 Interlocks shall be annually tested to ensure they function as designed and the results 

documented. Failure of any interlock to function must be documented, reported and power 

to the machine locked out until repairs are made and the inspects could effectiveness of 

corrective actions.  
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RADIOACTIVE WASTE MANAGEMENT  

The Radioactive Waste should be designed to protect individuals and the environment. All 

radioactive waste must be transferred to for disposal. Radioactive materials may not be released 

into the sewer, air or disposed of in the regular trash. Exceptions when appropriate can only be 

made by the Radiation Safety Committee.  

“Radioactive Waste Requirements” document that explains general waste handling and processing, 

waste handling precautions, as well as detailed instructions for the following types of radioactive 

waste:  

 Radioactive Solid Waste  

  Radioactive Liquid Waste  

 Scintillation Waste  

  Miscellaneous Radioactive Waste  

 

EMERGENCY PROCEDURES:  

When an emergency (fire, explosion, chemical exposure, or other event that endangers life and/or 

property) is accompanied by the presence of radioactive material and radiation, it is important to 

deal first with those hazards that have the greatest potential impact. Fire, injuries and all life-

threatening situations take precedence over radiation issues.  

In an academic setting, the quantities and types of radiation used are generally at levels low enough 

that fire and  

Medical response personnel can deal with severe threats to life, health, and/or property without 

concern for the radioactive materials and radiation present. Nonetheless, responders should use 

their usual personal protective equipment (PPE), be monitored for radioactive material 

contamination, and be decontaminated (as necessary) after addressing the problem at hand and 

before leaving the scene.  

Must be notified immediately of any of the following situations:  

 Skin contamination  

  Ingestion of radioactive material  

  Unexpected personnel exposure  

  Severe contamination of equipment or areas 

  Spread of contamination, or difficulty cleaning up a contaminated area 

  Loss or theft of radioactive materials or radiation-producing 

 Spills or unplanned releases of radioactive material must be promptly controlled and 

immediately reported to the safety department. 
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Personnel Contamination:  

In the case of a radiation accident, follow these steps:  

1. Treat medical problems first and administer first aid as appropriate. Ask others in the area to 

assist. First aid and prompt medical treatment take precedence over decontamination. Usually 

decontamination can wait until the victim is in stable condition.  

2. Immediately remove contaminated clothing and flush skin with water.  

3. For skin contamination, follow these decontamination procedures:  

a. Wash the contaminated area using a mild soap and lukewarm water. Do not use hot water or 

break or abrade the skin. Do not use brushes that could damage the skin.  

b. If the contamination is widespread, a shower with mild soap and warm water will usually remove 

most of the contamination. After the shower, survey the person to determine the effectiveness of 

the decontamination and to localize any remaining contamination.  

c. It may recommend additional or specialized decontamination efforts if further decontamination is 

needed.  

4. Bag contaminated clothing and materials. EH&S at the NGHA may provide details on 

decontamination or disposal.  

 

Procedures for Major Spills:  

Notify everyone not involved in the spill to leave the immediate area but assemble nearby. Call for 

emergency even in off hours.  

1. Assess everyone who could possibly have been contaminated.  

2. Once potentially contaminated persons have been surveyed and found free of contamination, 

record their names and release them. When feasible, use reasonable effort to confine 

contamination.  

3. Prevent inadvertent entry or re-entry into the contaminated area. Post all entrances to the room 

or area with sign(s) warning others that a spill of radioactive material has occurred. Post similar signs 

in the general vicinity, indicating the location of the spill.  

4. Wait for EH&S direction before taking further action. Follow the instructions.  

5. Do not allow work to resume in the area until approved by the safety department.  

6. Place contaminated clothing and materials in bags labeled with contents, radioisotope, and date.  
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Procedures for Minor Spills:  

1. Notify all persons in the area that a spill has occurred.  

2. Allow only necessary personnel to enter the area.  

3. Put on personal protective equipment (PPE) as necessary.  

4. Call for emergency even in off-hours.  

5. Prevent the spread of contamination by covering the spill with absorbent paper. (If solids are 

spilled, paper should be dampened.) Use absorbent paper as needed to clean up the spill.  

6. Perform frequent surveys with an appropriate meter or machine to determine the effectiveness of 

the decontamination process. 

7. During and after cleanup, carefully fold the absorbent paper with the clean side out and place in a 

labeled plastic bag. Put contaminated gloves and any other contaminated disposable material in the 

bag. 

8. Survey the area with a meter or other appropriate technique. Check the area around the spill for 

residual (sometimes called “fixed”) contamination. 

9. Survey all persons involved in the decontamination process; check hands, clothing, and shoes for 

contamination. Once personnel have been surveyed and found free of contamination, record their 

names and release them. 

10. If personal contamination is detected, follow the procedure described above under “Personnel 

Contamination.” 

 

Procedures for Radiation Producing Machine (RPM) Accidents:  

 TURN OFF MACHINE. If possible, de-energize circuit breakers.  

 Call or have someone for emergency even in off-hours,  

 Treat medical problems first and administer first aid as appropriate.  

 Treatment of injuries takes precedence over radiation exposure.  

 Notify the staff and others in the area.  

 Record all pertinent information about the incident, including operating voltage and 

current, exposure time, and distance from the radiation source.  

Note: Exposure to the primary beam of many x-ray machines can produce significant biological 

effects that are not immediately apparent. The Radiation supervisor must be immediate notified and 

will initiate consultation with competent medical representative to assess dose and ensure proper 

medical follow-up. 
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General Information, Requirements and Precautions  

 

Radioactive Waste Records/Request Management  

all unwanted, in process material, stock material or material in local waste containers must be 

designated as waste by choosing “Request EH&S pickup” or “dispose in Central Pickup” from the 

drop down menu. When this choice is made you have created a bag of waste. Each bag will have a 

unique number issued. Once you have filled out the form you will be given the opportunity to print a 

label. This label MUST be on the bag of waste to be picked up by EH&S.  

 

Segregation of Radioactive Waste  

Segregation of radioactive waste by radioisotope and physical form (i.e., liquids and solids) is an 

important element of the campus Radioactive Waste Management Program. When radioactive 

waste is segregated by radioisotope, it allows us to dispose of short half-life waste through decay.  

 

Radioactive Sharps  

Radioactive waste personnel open and handle waste and could be injured by sharps that are not 

properly contained. Radioactive sharps include hypodermic needles, syringes with attached 

hypodermic needles, razor blades, scalpel blades, Pasteur pipettes, and glass or plastic that is broken 

or is expected to break in the process of storage, processing or disposal. LSC vials are not normally 

handled as sharps waste unless already broken. Refer to “Radioactive Biohazardous Sharps Waste” 

or “Radioactive Non-Biohazardous Sharps Waste” for information on packaging. 

 

Decay of Radioactive Waste  

Dry waste with radionuclide having half-lives of 120 days or less (short-lived) are managed under the 

campus radioactive waste decay program. Once decayed, the waste can be disposed of as non-

radioactive. Do not decay waste in the laboratory.  

 

Central Pick-Up Unit (CPUs) Locations for Radioactive Waste  

If your building has a CPU, dry wastes and scintillation vials must be deposited in the CPU for pick-

up. In order to gain access to the CPUs, please contact your Building Coordinator. Once you have 

created a bag of waste it shows up immediately. You must move the materials to the CPU within a 

matter of a few hours of the entry in the computer.  
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Pick-Up of Radioactive Waste  

If there is no CPU in your building, you can schedule a pick-up of radioactive waste when you create 

the bag of waste. Allow five working days from the date of your request for pick-up. If you have high-

level radioactivity in your waste or a special need, your waste can be picked up right away. Please 

indicate any special conditions, the exact location of the waste and the contact name and number in 

the comments section when you create the bag of waste. 

 

Radioactive Biohazardous Waste  

Before pick-up, all biohazardous materials that are also radioactive must be inactivated to render 

them non- biohazardous. Do not package radioactive waste in biohazard bags. Refer to “Radioactive 

Biohazardous Dry Waste” or “Radioactive Biohazardous Liquid Waste” for more detailed information 

on disposal.  

 

Radioactive Mixed Waste  

When radioactive materials and hazardous chemicals are combined, the resultant mixture is a 

radioactive mixed waste. Radioactive mixed wastes are the most difficult and expensive waste to 

dispose and manage. You will be recharged at full cost for mixed waste disposal fees.  

In addition to the standard Radioactive Waste Program requirements for disposal, mixed waste 

disposal requires that the waste container be labeled as hazardous waste when the first drop of 

material is generated.  

 

Drain Disposal of Aqueous Radioactive Liquid Waste  

Effective second quarter 2015, drain disposal of aqueous radioactive liquid waste is no longer 

allowed in the labs on campus. All aqueous radioactive liquid waste must be collected and managed.  

 

Methods for Reducing the Volume and Radioactivity in Your Radioactive Waste  

 Separating radioactive from non-radioactive material  

 Segregating radioactive waste by radionuclide and physical form.  

 Using short-lived isotopes  

 Performing small scale experiments 

 Where possible, not mixing radioactive materials with chemicals or biohazardous materials 

 Rendering the materials non or less hazardous in the last steps of the experiment 

 Emphasizing the importance of reducing the source and generation of radioactive waste. 
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Radioactive Waste Handling Precautions  

1. Maintain lab specific procedures for waste accumulation and disposal, and train lab personnel.  

2. Properly package and label all radioactive waste. Contact EH&S at NGHA and the KSAU-HS safety 

department with any questions. Using thicker plastic bags and not filling the waste bag to its 

capacity will allow for safer packaging of the waste, reducing the possibility of spills or other 

incidents.  

3. Keep a log of activity and date when the waste is deposited. This will allow lab personnel to know 

how much activity is in the waste in order to gauge when it would be proper to transfer the waste to 

the CPU. It will also facilitate accurate labeling.  

4. Use smaller waste receptacles to reduce the amount of waste per disposal. Making more frequent 

trips to the CPU, instead of accumulating waste in the laboratory will also help reduce the amount of 

activity in each bag of the waste.  

5. Minimize radiation exposure during transport by using a Lucite shielded receptacle with wheels 

for P-32 waste. This will reduce the time waste is handled. Remember to survey the transported 

carts before and after the waste transfer.  

6. Minimize exposure to others by using the freight elevator without other passengers and by 

increasing the distance between the source of radiation and the person by using a cart. 

7. Work in pairs when transferring waste to the CPU. One person can be gloved and responsible for 

pushing the waste cart or receptacle and handling the waste, while the other opens doors and calls 

the elevator. 

 

Specific Radioactive Waste Handling Requirements  

 

Radioactive Dry Waste:  

Radioactive dry waste is dry laboratory debris (i.e. gloves, paper towels, glassware, etc.) that is 

contaminated with radioactive material. Discarded plastic syringe barrels (without hypodermic 

needles) that are contaminated with radioactive material may be disposed of as radioactive dry 

waste.  

Radioactive dry waste does not include metallic lead, sealed radioactive sources, smoke detectors, 

or exit signs that contain radioactive materials, sources that emit alpha radiation (such as uranyl 

acetate or thorium compounds), or containers with freestanding liquids. Refer to “Miscellaneous 

Radioactive Wastes” for information on these materials.  
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Radioactive sharps must be managed, contained and labeled according to specific requirements. 

Refer to “Radioactive Biohazardous Sharps Waste” or “Radioactive Non-Biohazardous Sharps Waste” 

for these requirements.  

 

Packaging: Segregate waste by radioisotope (Bag radioactive dry waste in strong clear plastic bags). 

Deposit all glassware in a sturdy puncture-resistant container before placing them inside the bags. 

Labeling: Each bag of waste will have a unique number issued. Once you have filled out the online 

form you will be given the opportunity to print a label. This label MUST be on the bag of waste to be 

picked up. 

Pick-up: Some buildings have Central Pick-up Units (CPUs). If your building has a CPU, deposit each 

labeled and sealed bag in the appropriate drum in the CPU and fill out all information requested on 

the associated drum log. Do not deposit radioactive dry waste in drums designated for liquid 

scintillation counting (LSC) vials, etc. 

If there is no CPU in your building, package your waste in smaller plastic bags and accumulate your 

wastes in dry waste boxes in your laboratory. Package and label the bags of waste as described 

above. P-32 may require shielding the box to reduce the dose rate in your laboratory. 

 

Radioactive Biohazardous Dry Waste  

Radioactive biohazardous dry wastes are any dry items (such as plastic petri dishes, plastic tissue 

culture flasks, micro-pipette tips, gloves, paper towels, etc.) that are contaminated with both 

radioactive material and a biohazardous agent. In general, biohazardous waste contains infectious 

agents (such as bacteria, fungi and viruses) that can cause illness in humans. Radioactive 

biohazardous dry waste must be rendered non-biohazardous prior to pick-up.  

If you use steam sterilization, we recommend the use of the Mixed Waste Bag. These bags come 

with instructions. Remove biohazard labels following steam sterilization. Contact EH&S if you wish to 

use an alternative method.  

Packaging: Segregate waste by radioisotope. Bag radioactive dry waste in strong, clear plastic bags. 

Do not package any radioactive inactivated biohazardous dry waste in biohazard bags. 

Labeling: Each bag of waste will have a unique number issued by RSIS. Once you have filled out the 

online form you will be given the opportunity to print a label. This label MUST be on the bag of 

waste to be picked 

Pick-up: After the waste is rendered non-biohazardous, it is disposed of as radioactive dry waste. If 

your building has a CPU, deposit each labeled and sealed bag in the appropriate drum in the CPU 

and fill out all information requested on the associated drum log. Do not deposit radioactive dry 

waste in drums designated for liquid scintillation counting (LSC) vials, etc. 
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Radioactive Biological Sharps Waste  

Radioactive biohazardous sharps waste includes items that are radioactive, biohazardous, and able 

to pierce the skin. Sharps include hypodermic needles, syringes with attached hypodermic needles, 

razor blades, scalpel blades, Pasteur pipettes, and glass or plastics that are broken or expected to 

break in the process of storage, processing or disposal. LSC vials are not normally handled as a 

sharps waste unless already broken.  

Radioactive biohazardous sharps wastes must be inactivated to render it non-biohazardous prior to 

pick- up. Refer to “Radioactive Biohazardous Dry Waste” for information on inactivating the 

biohazard.  

 

 

Radioactive Non-Biological Solid Waste  

Radioactive non-biohazardous sharps waste includes items that are radioactive and able to pierce 

the skin. Sharps include hypodermic needles, syringes with attached hypodermic needles, razor 

blades, scalpel blades, Pasteur pipettes, and glass or plastics that are broken or expected to break in 

the process of storage, processing or disposal. LSC vials are not normally handled as a sharps waste 

unless already broken. 

Packaging: Segregate waste by isotope. To prevent injury, radioactive non-biohazardous sharps 

require special packaging. Deposit sharps into an approved sharps container or into a rigid, 

puncture-resistant container. Remove biohazard labels from the container. 

Labeling: If you use a sharps container, you must remove or deface any biohazard labels from the 

sharps container. 

Pick-up: The entire sharps container is disposed of as radioactive dry waste. If your building has a 

CPU, 

Deposit each labeled and sealed bag in the appropriate drum in the CPU and fill out all information 

requested on the associated drum log. Do not deposit radioactive dry waste in drums designated for 

liquid scintillation counting (LSC) vials, etc. 
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Radioactive Biological Solid Waste  

Radioactive biological solid waste contains radioactive material and biological components, which 

include animals, animal parts, and/or any biological cultures that may putrefy.  

Remove and collect contaminated bedding, paper towels, razor blades, syringes, disposable gloves 

or instruments associated with the biological work. These items are not included in radioactive 

biological solid waste and are managed as Radioactive Dry Waste, Radioactive Biohazardous Sharps, 

or Radioactive Non-Biohazardous Sharps.  

Packaging: Segregate waste by isotope. Place the radioactive solid biological waste in a strong, clear 

plastic bag and seal. Apply the label (as described below) to this bag. Place this sealed and labeled 

bag into another sturdy clear-plastic bag and seal. Verify that the label is visible. Keep these wastes 

frozen (to prevent putrefaction) until they are picked up.  

Labeling: Each bag of waste will have a unique number issued. Once you have filled out the online 

form you will be given the opportunity to print a label. This label MUST be on the bag of waste to be 

picked up. 

Pick-up: Radioactive solid biological wastes are picked up from laboratories by request. Do not 

deposit or store this waste in a CPU. 

 

 

Radioactive Liquid Waste (Aqueous)  

Radioactive Liquid Waste  

All liquids that have significant levels of radioactivity above background (bkg) will need to be 

collected as radioactive waste. Please sample 1 milliliter of your wastes and rinses and count the 

samples in a Liquid Scintillation Counter. Once you have characterized the waste stream for each of 

your experimental processes, you may apply the results to all future wastes generated by those 

processes. Please keep documentation of your waste characterization analysis.  

Maintain liquid waste at a pH between 5 and 10. For liquid waste containing iodine maintain the pH 

between 8 and 10, slightly basic, to reduce iodine volatilization. pH adjustments should be 

performed during the last steps of the experiment, not in batches of collected liquid or mixed waste  

Packaging: Segregate waste by isotope. Collect radioactive mixed waste in one-gallon or larger if 

provided, narrow-neck, screw-top poly containers or other EH&S-approved containers. Do not mix 

radioactive wastes of different isotopes or mix chemically incompatible solutions in the same 

container.  

Place each bottle in a strong, clear plastic bag to provide a contamination-free surface for handling. 

Store it in a non-breakable secondary container (generally available from your storeroom). 
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Secondary containers must be able to contain all liquid waste without overflowing if the primary 

container should break. Make sure the container is tightly closed and the plastic bag is sealed shut 

with tape.  

Labeling: Each bag of waste will have a unique number issued .Once you have filled out the online 

form you will be given the opportunity to print a label. This label MUST be on the bag of waste to be 

picked up.  

Pick-up: Liquid waste is picked up from laboratories by request or you may deposit radioactive 

liquid waste in the CPU within the spill tubs or the pre-approved drum if the tub is full. Some 

isotopes (such as P-32) may require shielding to reduce the dose rate in your laboratory. When 

waste is generated use “Request EH&S pickup or deposit in the CPU” from the drop down menu.  

If the liquid waste contains hazardous chemical components, refer to “Radioactive Mixed Waste” for 

information on mixed waste. 

Radioactive Biological Liquid Waste  

Radioactive biological liquid waste contains radioactive material and biological fluids such as animal 

blood and body fluids that may putrefy. This category of waste does not include waste contaminated 

with biohazardous components or human blood and body fluids. Refer to “Radioactive Biohazardous 

Liquid Waste” for more detailed information.  

Packaging: Segregate waste by radioisotope. Collect radioactive biological liquid waste if is in one-

gallon or larger if provided, narrow-neck, screw-top poly containers or other EH&S-approved 

containers. Do not mix radioactive wastes of different isotopes or mix chemically incompatible 

solutions in the same container. As a prudent laboratory practice and to reduce odors, add bleach to 

the waste to reach a final concentration of 10%.  

CAUTION - Bleach may not be compatible with your liquid waste if you suspect a compatibility problem. 

Place each bottle in a sturdy clear-plastic bag to provide a contamination-free surface for handling. 

Store the waste in a non-breakable secondary container (generally available from your storeroom). 

Secondary containers must be able to contain all liquid waste without overflowing if the primary 

container should break. Make sure the container is tightly closed and the plastic bag sealed shut 

with tape. 

Labeling: Each bag of waste will have a unique number issued. Once you have filled out the online 

form you will be given the opportunity to print a label. This label MUST be on the bag of waste to be 

picked up. 

Pick-up: Radioactive biological liquid wastes are picked up from laboratories by request or you may 

deposit radioactive biological liquid waste in the CPU within the spill tubs or the pre-approved drum 

if the tub is full. Some radioisotopes such as P-32 may require shielding to reduce the dose rate in 

your laboratory. 

NO Drain Disposal of Radioactive Biological Liquid Waste is allowed! 
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Radioactive Biohazardous Liquid Waste  

Radioactive biohazardous liquid waste contains radioactive material and a biohazardous component. 

In general, biohazardous components are infectious agents (such as bacteria, fungi and viruses) 

which can cause illness in humans. Human blood and body fluids contaminated with radioactive 

material are considered to be radioactive biohazardous liquid waste.  

Radioactive biohazardous liquid waste must be rendered non-biohazardous prior to disposal. This is 

normally performed by steam sterilization or bleach to a final concentration of 10%.  

CAUTION - Bleach may not be compatible with your liquid waste. (If you suspect a compatibility 

problem) 

Packaging: Segregate waste by isotope. Collect radioactive biohazardous liquid waste if is in one-

gallon or larger if provided, narrow-neck, screw-top poly containers or other EH&S-approved 

containers. Do not mix radioactive wastes of different isotopes or mix chemically incompatible 

solutions in the same container. Call EH&S if you have chemical compatibility or packaging 

questions. 

Place each bottle in a strong, clear plastic bag to provide a contamination-free surface for handling. 

Store the waste in a non-breakable secondary container (generally available from your storeroom). 

Secondary containers must be able to contain all liquid waste without overflowing if the primary 

container should break. Make sure the container is tightly closed and the plastic bag is sealed shut 

with tape. Do not package any radioactive waste in biohazard bags. 

Labeling: Remove or deface any biohazard labels. Each bag of waste will have a unique number 

issued by RSIS. Once you have filled out the online form you will be given the opportunity to print a 

label. This label MUST be on the bag of waste to be picked up. 

Pick-up: Radioactive biohazardous liquid waste is picked up from laboratories by request or you 

may deposit radioactive biohazardous liquid waste in the CPU within the spill tubs or the pre- 

approved drum if the tub is full. Some isotopes (such as P-32) may require shielding to reduce the 

dose rate in your laboratory. 

NO Drain Disposal of Radioactive Biohazardous Liquid Waste is allowed! 
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Radioactive Mixed Waste  

Radioactive mixed waste contains fluids that are contaminated with radioactive, biohazardous 

and/or hazardous chemical materials. The hazardous chemical components usually display corrosive, 

toxic, flammable, or reactive characteristics or a combination of them. Liquid scintillation fluids are 

excluded from this waste stream.  

Do not mix other waste with radioactive mixed waste. Radioactive mixed waste is the most difficult 

and expensive waste to manage and dispose. You will be recharged at full cost for mixed waste 

disposal fees.  

Maintain the waste at a pH between 5 and 10. For wastes containing radioactive iodine maintain the 

pH between 8 and 10, slightly basic, to reduce iodine volatilization.  

In addition to the standard Radioactive Waste Program requirements for disposal, mixed waste 

disposal requires that the waste container be labeled as hazardous waste when the first drop of 

material is generated. Once completed, follow these steps:  

 Create a label by filling in the required fields and write “MIXED RADIOACTIVE WASTE” in the 

comments field.  

  Print the label, and affix it to each container of mixed waste.  

 After pickup, it should delete the waste item. Small quantities of mixed waste may be 

rendered non- or less-hazardous by meeting laboratory “Bench Top” treatment regulations.  

 

Packaging: Segregate waste by isotope. Collect radioactive mixed waste in one-gallon, narrow-neck, 

screw-top poly containers or approved containers. Do not mix radioactive wastes of different 

isotopes or mix chemically incompatible solutions in the same container. 

Place each bottle in a strong, clear plastic bag to provide a contamination-free surface for handling. 

Store it in a non-breakable secondary container (generally available from your storeroom). 

Secondary containers must be able to contain all liquid waste without overflowing if the primary 

container should break. Make sure the container is tightly closed and the plastic bag sealed shut 

with tape. 

Pick-up: Radioactive mixed wastes are picked up from laboratories by request. Do not deposit or 

store radioactive mixed waste in a CPU unless pre-approved. Some isotopes (such as P-32) may 

require shielding to reduce the dose rate in your laboratory. Allow five working days for pick-up. 

Radioactive mixed waste cannot be drain disposed. 
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Radioactive Liquid Stock Vials  

Radioactive liquid stock vials are fluids that are generally in small quantities and high concentrations 

of radionuclides.  

Since stock vials can often exceed concentration limits in packaging for disposal, it is important to 

segregate this waste form from all other wastes.  

Packaging: Tighten cap and segregate by isotope. (Double-bag in clear strong plastic bags) Collect no 

more than five stock vials per bag. Provide an inventory for each bag.  

Labeling: Each bag of waste will have a unique number issued by RSIS. The label MUST be on the bag 

of waste to be picked up.  

Pick-up: Do not deposit or store liquid stock vials in the CPU unless when waste is generated use. 

RADIOACTIVE STOCK VIALS CANNOT BE DRAIN DISPOSED. 

 

Scintillation Waste  

Liquid Scintillation Counting (LSC) Vials  

Included in this type of waste are liquid scintillation counting vials generated during radiation safety 

required self-surveys and radioactive material use experimentation and LSC standards used for 

calibration of the counters. LSC standards need to be labeled and packaged separately from general 

LSC vial waste because it contains quenching agents, which are hazardous chemicals, and must also 

meet the requirements for disposal as Radioactive Mixed Waste. Refer to “LSC Vials – LSC 

Standards” for detailed information on packaging and labeling LSC standards.  

Furthermore, any type of LSC vials waste that contains hazardous liquid scintillation cocktail must 

meet the recharge authorization requirements for disposal as Radioactive Mixed Waste.  

Packaging: Tighten the cap on each vial. Remove or deface radioactive labels and symbols. Remove 

vials from flats and double-bag them in strong, clear plastic bags. Place labels on the outer bag.  

Labeling: Each bag of waste will have a unique number issued by RSIS. The label MUST be on the bag 

of waste to be picked up.  

Pick-up: Some buildings have Central Pick-up Units (CPUs). If your building has a CPU, deposit each 

bag of LSC vials in the appropriate drum in the CPU and fill out all information requested on the 

associated drum log. Do not put LSC vials in dry waste drums etc. 

If there is no CPU in your building, deposit the packaged LSC vials in a LSC vial waste box provided by 

EH&S in your laboratory. Package and label the bags of vials as described above. Maintain a log of 

the vials you deposit in the box. 
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Liquid Scintillation Counting (LSC) Vials - LSC Standards  

LSC standards used in calibrating LSCs contain small concentrations of 3H and 14C with varying 

degrees of quench.  

Packaging: Segregate LSC Standards by isotope. (Double-bag them in strong, clear, plastic bags) 

Leave radioactive labels and symbols intact. Place labels on the outer bag.  

Labeling: Each bag of waste will have a unique number issued by RSIS. The label MUST be on the bag 

of waste to be picked up.  

Pick-up: LSC Standards are picked-up from laboratories by request. Do not deposit LSC Standards in 

CPUs. When waste is generated use “Request EH&S pickup” from the drop down menu. Allow five 

working days for pick-up. 

 

Miscellaneous Radioactive Waste  

Tritium (3H) Exit Signs and Smoke Detectors  

Tritium gas exit signs and smoke detectors containing radioactive sources are generally licensed 

materials that need to be disposed of as radioactive waste.  

Packaging: Collect these items in a sturdy box segregating each by manufacturer.  

Labeling: Label each box with the following information, making sure that each item is segregated by 

manufacturer and accounted for. Department; Date; Building Name; Manufacturer; Date of 

Manufacture; Quantity per box, total; Model number; Serial number; Radioisotope; Activity. 

Pick-up: Once a recharge authorization form is submitted and the items are packaged and labeled as 

directed. 

 

Miscellaneous Radioactive Waste  

Metallic Lead  

In the case of metallic lead (pigs, bricks, and sheets) that has been used for radionuclide shielding, 

please perform a meter and swipe survey to determine if the lead is contaminated.  

If the lead is not contaminated, remove or deface any radiation labels and label as “CLEAN”.  

If the lead is contaminated, package it in a container strong enough to withstand the weight of the 

lead. Each package should be no heavier than 60 lbs. follow the labeling procedures in “Radioactive 

Dry Waste”. Contaminated lead is picked up from laboratories by request and you must have wipe 

test results available when the lead is picked up. Do not deposits or store lead in a CPU. 
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Alpha Emitters and Uranium/Thorium Compounds  

Radionuclides that are alpha emitters require special disposal methods. Prior to disposal, please 

contact EH&S at 510-642-3073 for information on packaging and labeling your waste.  

All disposals or transfers of special nuclear material (SNM) (e.g. Pu-239, U-233, U-235, and uranium 

enriched in U-235) must be tracked to their original receipt DOE/NRC Form 741 Nuclear Material 

Transaction Report. The amount to be discarded or transferred must be measured to the nearest 

tenth of a gram. The chemical, physical form and enrichment must also be recorded so the 

elemental mass and amount of contained Pu-239, U-235 and U-235 can be calculated. Prior to pick-

up by EH&S, all packages must be clearly labeled with the isotope, enrichment, inventory reference 

number, mass, physical and chemical form, date and name of person preparing the label. Special 

controls are required if the amount in the package intended for transfer to EH&S exceeds 15 grams 

of uranium-235 (contained in uranium enriched to 20 percent or more in U-235 isotope) or 

exceeds15 grams of uranium-233 or exceeds 15 grams of plutonium. Special controls are also 

required if the combined mass exceeds of 15 grams when computed by the equation, grams = 

(grams contained U-235) + (grams plutonium) + (grams U-233). 

Please also be aware that any off campus transfer or disposal of SNM with more than one gram of 

contained Pu-239, U-233 and U-235 requires the submission 741 by the close of the next business 

day to the Nuclear Material Management and Safeguards System. 

For disposal of uranium and thorium compounds (not SNM), weigh the material to the nearest gram 

and place each container in a clear plastic bag and seal it tightly. Follow the labeling procedures in 

“Radioactive Dry Waste”, including the metric weight of the contents of the bottle. 

This type of waste is picked up from laboratories by request. 

 

Sealed Sources  

A sealed source is defined as radioactive material that is encapsulated. Many different radionuclides 

are available as sealed sources. Follow the labeling and packaging procedures in “Radioactive Dry 

Waste” for disposal. This type of waste is picked up from the laboratories by request. Do not deposit 

or store them in the CPU. 

 

Liquid Scintillation Counters  

Some liquid scintillation counters contain a radioactive sealed source. This radioactive source must 

be removed prior to transfer or disposal of the unit. Radiation Safety needs to be present for any 

source removal and must perform a close-out survey of the machine before it can be transported 

and disposed of. 
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APPENDIX  

 

mrem (millirem): One thousandth of a rem, the special unit that expresses biological damage or risk 

from radiation. 1millirem = 0.01mSv.  

mSv (milliSievert): One thousandth of a sievert (see Sievert). 1mSv = 100mrem  

Occupational Dose: The dose received by an individual in the course of assigned employment duties 

that involve exposure to radiation or to radioactive material from licensed and unlicensed sources of 

radiation. This applies to both the licensee and others. Occupational dose does not apply to 

members of the public or to dose received from background radiation, medical administration, 

exposure to individuals administered radioactive material and released in accordance with 10 CFR 

§35.75, or voluntary participation in medical research programs. [Title 10 CFR §20.1003 and Title 17, 

CCR]  

Personnel Monitoring Equipment: See Dosimetry.  

Personal Protective Equipment (PPE): Safety equipment used by an individual for protection against 

expected or unexpected hazards associated with a procedure. Examples include gloves, goggles, 

shoe covers, and respirators.  

Public Dose: The dose received by a member of the public from exposure to radiation or radioactive 

material released by a licensee, or to any other source of radiation under the control of a licensee. 

Public dose does not include occupational dose or dose received from background radiation, medical 

administration, exposure to individuals administered radioactive material and released in 

accordance with 10 CFR §35.75, or voluntary participation in medical research programs. [Title 10 

CFR §20.1003 and Title 17]  

Quality Factor (Q): The factor by which the absorbed dose (RAD) is multiplied to express the 

biological damage or risk (rem) to an exposed individual.  

Radiation: See Ionizing Radiation.  

Radiation Area: An accessible area in which radiation levels could result in an individual receiving a 

dose equivalent in excess of five (5) mrem in one hour at 30 centimeters from the radiation source 

or from any surface that the radiation penetrates. [Title 10 CFR §20.1003 and Title 17, CCR] (See also 

High Radiation Area and Very High Radiation Area.) 

Radiation-Producing Machine (RPM): Add and move any device capable of producing ionizing 

radiation when the associated control devices are operated. This does not include devices that 

produce radiation only by the use of radioactive material. [Title 17 CCR §30100]  

 

Radiation Source: Any source that produces electromagnetic or particulate radiation  
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Radioactive Material: Any material that emits radiation spontaneously  

rem: The special unit that expresses biological damage or risk from radiation. 1 Rem = 0.01 Sieverts  

Restricted Area: An area to which access is limited by the licensee for the purpose of protecting 

individuals against undue risks from exposure to radiation and radioactive materials. Individuals 

other than radiation workers approved for occupational exposure are not permitted in these areas 

unless escorted by radiation safety staff.  

Survey: An evaluation of the safety precautions put in place to protect against radiation hazards 

related to the production, use, release, disposal, or presence of radiation sources under a specific set 

of conditions. The evaluation often includes a physical inspection of the source of radiation and its 

surrounding area using suitable monitoring/sample-collection techniques  

User: An individual who is listed on an RUA as a user of radiation and has been properly trained.  

Very High Radiation Area: A posted and restricted area in which radiation levels from external 

sources could result in an individual receiving a dose equivalent in excess of 100 mrem in one hour 

at 30 centimeters from the radiation source or from any surface that the radiation penetrates. [Title 

10 CFR §20.1005 and Title 17, CCR] (See also Radiation Area and High Radiation Area.)  

X-ray Diffraction and Fluorescence Analysis Machine: A machine that produces X-ray beams to 

analyze various substances via X-ray diffraction or X-ray–stimulated fluorescence.  

Medical Machine: A device used to deliberately expose humans to ionizing radiation for the purpose 

of medical diagnosis or treatment. This classification is determined by use rather than design. 

Member of the Public: An individual who is not exposed to radiation or radiation-producing machin 

High Radiation Area: A posted, accessible area in which radiation levels from external sources could 

result in an individual receiving a dose equivalent in excess of 100 mrem in one hour at 30 

centimeters from the radiation source or from any surface that the radiation penetrates. [Title 10 

CFR §20.1003] (See also Radiation Area and Very High Radiation Area.)  

Human Use: The internal or external administration of radiation or radioactive materials to human 

beings. [17 CCR §30100 and Title 17, CCR]  

as part of his or her job.  

Ionizing Radiation: (1) gamma rays and X-rays, and (2) alpha and beta particles, high-speed 

electrons, neutrons, protons, and other nuclear particles. (Sound or radio waves, or visible, infrared 

[IR] or ultraviolet [UV] light are not considered ionizing radiation.) [Title 17 CCR §30100]  

High Radiation Area: A posted, accessible area in which radiation levels from external sources could 

result in an individual receiving a dose equivalent in excess of 100 mrem in one hour at 30 

centimeters from the radiation source or from any surface that the radiation penetrates. [Title 10 

CFR §20.1003] (See also Radiation Area and Very High Radiation Area.)  
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Human Use: The internal or external administration of radiation or radioactive materials to human 

beings.  

Electron Microscope: A device that visualizes matter via interaction with high-speed electrons. This 

includes both scanning and transmission units, regardless of accelerating voltage.  

Engineering Controls: Safety features included as an integral part of a laboratory or other facility. 

Examples include increased ventilation, fume hoods, radiation shielding, and safety interlocks.  

Fail-safe: A default protection design. If a fail-safe indicator or light fails, the operation it indicates 

will automatically cease. For example, if a fail-safe “X-RAY ON” light burns out, X-rays will 

automatically cease to be produced. 

Dose: A generic term for any of the following: absorbed dose, dose equivalent, effective dose 

equivalent, committed dose equivalent, committed effective dose equivalent, or total effective dose 

equivalent (TEDE). [Title 10 CFR §20.1003 and Title 17, CCR]  

Dosimeter, Dosimetry: A device worn or carried for the purpose of measuring and registering an 

individual’s radiation dose. Dosimeters include film badges, the rmoluminescent badges (TLD), 

pocket chambers, pocket dosimeters, and finger rings.  

Controlled Area: An area outside of a restricted area but inside the site boundary, access to which 

can be limited by the licensee for any reason. [Title 10 CFR §20.1003]. At UC Berkeley, all areas 

dedicated to use or storage of radioactive materials are designated controlled areas. With 

permission, non-occupationally exposed individuals may be present in these areas. (See also 

restricted area.)  

Curie: A unit of radioactivity corresponding to a disintegration rate of 3.7 x 1010 disintegrations per 

second.  

Declared Pregnant Worker: A women who uses or works near ionizing radiation sources and who 

has voluntarily informed the EH&S (in writing) of her pregnancy and the estimated conception or 

due date. The declaration remains in effect until the worker withdraws the declaration in writing. 

[Title 10 CFR §20.1003 and Title 17, CCR]  

Ancillary Personnel: Individuals (such as maintenance workers, lab researchers, interns, students, 

administrative workers, etc.) who are not ordinarily exposed to radiation or radiation-producing 

machines in the course of their jobs, but whose duties may extend to areas of potential exposure 

and require basic radiation- safety training.  

Background radiation: Ambient radiation from the cosmos, from rocks and soil, or from 40K 

(radioactive potassium) in the body.  

Cabinet X-ray Machine: A machine constructed such that the useful beam is completely contained 

within a shielded cabinet, room, or other enclosure from which humans are excluded when the 

beam is on. This does not include medical machines or X-ray diffraction and fluorescence analysis 

machines. 
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CFR: Code of Federal Regulations  

Airborne Radioactive Material: Radioactive material dispersed in the air in the form of dust, fume, 

mist, vapor, or gas. [Title 10 CFR §20.1004 and Title 17, CCR]  

ALARA (As Low As Reasonably Achievable): ALARA is a regulatory concept devised to ensure that 

every reasonable effort is made to keep exposures to radiation as far below the dose limits as is 

practical, consistent with the purpose for which the licensed activity is undertaken. ALARA takes into 

account the state of technology, the economics of improvements in relation to benefits to the public 

health and safety, and other societal and socioeconomic considerations. It exists in relation to 

utilization of nuclear energy and licensed materials in the public interest. [Title 10 CFR §20.1003 and 

Title 17, C. 
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Laser safety  

Lasers have become a prominent tool in many research areas. If improperly used or controlled, class 

3b and 4 lasers can produce severe injuries, such as blindness and burns, to operators and other 

personnel, including uninitiated visitors to laboratories, and cause significant damage to property. In 

many campuses research areas the requirements for controlled laser areas have been interpreted to 

mean that the doors must be locked, or interlocked, and a proper warning indication provided at the 

entrance to the area when the laser is operating, unless the area just inside the door is protected by 

a barrier as described below. Also proper protective eyewear must be available at or immediately 

outside of the entrance.  

For Class 4 lasers that have unenclosed beam lines, the ANSI Standards call for interlocked doors (or 

sensors or pressure sensitive doormats, etc.), or devices that turn-off or attenuate the laser beam in 

the event of an unexpected entry into an area. An alternative method of protection is to provide a 

suitable barrier (screen or curtain) just inside the door or wherever most appropriate to intercept a 

beam or scatter so that a person entering the room cannot be exposed above the MPE limits.  

Procedural methods may be used to control entry as an alternative to engineered interlocks, 

provided the above conditions are met and all personnel have been trained in laser safety, and 

protective equipment is provided upon entry. In general, access from public corridors cannot be 

controlled by procedures, as the public normally would not be trained in the necessary safety 

procedures.  

Why Lasers Are Hazardous:  

Laser light differs from light from other sources in several ways: – Monochromatic (single 

wavelength) – Directional (Low Divergence) – Coherent Laser light can pose an extreme hazard 

because a lot of energy is concentrated in a small area.  

There are two Main Factors:  

1. Collimation Effects: Collimated light means the photons emitted from the laser are in parallel not 

scattered like conventional light sources. Therefore more light can be introduced into the eyes 

compared to other light sources.  

2. Spot Size Effects: Radiation in the 400 – 1400nm region is brought to a sharp focus on the retina. 

This can increase the radiant exposure (irradiance) by approx 100,000 times. 
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Definitions of Classes of Lasers:  

Lasers are divided into a number of classes depending upon the power or energy of the beam and 

the wavelength of the emitted radiation. Laser classification is based on the laser's potential for 

causing immediate injury to the eye or skin and/or potential for causing fires from direct exposure to 

the beam or from reflections from diffuse reflective surfaces. Since August 1, 1976, commercially 

produced lasers have been classified and identified by labels affixed to the laser. In cases where the 

laser has been fabricated on campus or is otherwise not labeled, Health Physics should be consulted 

on the appropriate laser classification and labeling. Lasers are classified using physical parameters of 

the laser, power, and wavelength and exposure duration. 

 

A qualitative description of laser classes follows:  

 

Class 1 lasers:  

Class 1 lasers are considered to be incapable of producing damaging radiation levels, and are 

therefore exempt from most control measures or other forms of surveillance. Example: laser 

printers.  

 

Class 2 lasers:  

Class 2 lasers emit radiation in the visible portion of the spectrum, and protection is normally 

afforded by the normal human aversion response (blink reflex) to bright radiant sources. They may 

be hazardous if viewed directly for extended periods of time. Example: laser pointers.  

 

Class 3 lasers:  

Class 3a lasers are those that normally would not produce injury if viewed only momentarily with the 

unaided eye. They may present a hazard if viewed using collecting optics, e.g., telescopes, 

microscopes, or binoculars. Example: HeNe helium–neon laser Laser 1 mill watt but not exceeding 5 

mill watts radiant power.  

Class 3b lasers can cause severe eye injuries if beams are viewed directly or specula reflections are 

viewed. A Class 3 laser is not normally a fire hazard. Example: visible HeNe lasers above 5 mill watts 

but not exceeding 500 mill watts radiant power.  

 

Class 4 lasers:  

Class 4 lasers are a hazard to the eye from the direct beam and specula reflections and sometimes 

even from diffuse reflections. Class 4 lasers can also start fires and can damage skin. 
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Eye Protection:  

Each PI must ensure that appropriate eye protection is provided to individuals working with lasers 

and must ensure that protection is worn. Laser protective eyewear is specific to the types of laser 

radiation in the lab. Windows where Class 3b or 4 beams could be transmitted causing hazards in 

uncontrolled areas are to be covered or otherwise protected during laser operation.  

 

The following guidelines are suggested for maximum eye protection:  

 Whenever possible, confine (enclose) the beam (e.g., use beam pipes) and provide non- 

reflective beam stops to minimize the risk of accidental exposure or fire.  

  Use fluorescent screens or similar "targets" to align the beam.  

  Avoid direct intrabeam exposure to the eyes. Direct viewing must not be used to align laser 

optical systems. 

  Use the lowest laser power possible for beam alignment procedures. 

  Whenever possible, use Class 2 lasers for preliminary alignment procedures. 

  Keep optical benches free of unnecessary reflective items. 

  Confine the beam to the optical bench unless necessary for an experiment. 

  Whenever possible, keep the beam in a single plane on the bench. 

  Use barriers at the sides of benches or other enclosures. 

  Do not use room walls to align Class 3b or 4 laser beams. 

  Use non-reflective tools. Remember that some tools that seem to be non-reflective for 

visible light may be very reflective for the non-visible spectrum. 
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  Do not wear reflective jewelry when working with lasers. Metallic jewelry also increases 

shock hazards. 

  Protective glasses must be worn whenever working with Class 3b or 4 lasers with open 

beams or when reflections can occur. In general, laser glasses may be selected on the basis 

of protection against reflections, especially diffuse reflections. Protective eyewear is 

designed to provide protection to a level where the natural aversion reflex will prevent eye 

injuries. Eye protection may also be selected to protect against stray reflections. 

  Selecting protective glasses or goggles that allow some visibility of the beam may prevent 

skin burns, making it more likely that individuals will wear the eye protection. Also, the 

increased visibility afforded at this level of protection decreases the potential for other 

accidents in the lab, such as tripping. Glasses designed for limited protection, such as those 

currently under discussion, are not appropriate for intrabeam viewing or for highly specular 

reflections. 

  Additionally, side shields should be a part of any protective eyewear. 

 Factors to consider in selection of Laser protective eyewear include the following: 

  wavelength or spectral region of laser radiation, 

  optical density at the particular wavelength(s), 

  maximum irradiance (W/cm2) or beam power (W), for which the eyewear provides 

protection for at least 5 seconds, 

  type of laser system, 

  power mode, single pulse, multiple pulse or CW, and the strength, i.e., both peak and 

average power, 

  possibilities of reflections, specula and diffuse, 

  field of view provided by the design, 

  availability of prescription lenses or sufficient size of goggle frames to permit wearing of 

prescription glasses inside of goggles, 

  comfort, 

  ventilation ports to prevent fogging, 

  effect upon colour vision, 

 absence of irreversible bleaching if filter is exposed to high peak irradiances, 

  impact resistance, and 

  The ability to perform required tasks while wearing eyewear. 

 For double wavelength systems, glasses (goggles) can be obtained with flip-down lenses to 

protect against the two wavelengths. Where a laser produces invisible beams and visible 

beams, the inner lens can be designed to protect against the invisible radiation and the flip-

down lens to protect against the visible laser radiation. 
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Skin Protection:  

Skin protection can best be achieved through engineering controls if potential skin damaging 

exposures exist, skin covers and or sun screen creams are recommended.  

Minimize exposure to uv radiation by using beam shields and clothing (opaque gloves, tightly woven 

fabrics, laboratory jacket or coat) which attenuate the radiation to levels below the MPE specific UV 

wavelengths. Consider flame-retardant materials.  

Special attention must be given to the possibility of producing undesirable reactions in the presence 

of UV radiation (formation of skin sensitizing agents, ozone, etc.  
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Facility window protection:  

Exterior or interior windows that are located within the NHZ of a class 3b or class 4 laser system 

must be provided with appropriate absorbing filter scattering filter blocking barrier or screen to 

reduce any transmitted laser radiation to levels below the applicable MPE level important factors for 

selection include: ability to withstand direct and diffusely scattered beams flammability and 

decomposition products of the window materials.  

 

Warning Signs and Labels:  

A controlled area, in which access is restricted for the purpose of protection from laser radiation, 

must be conspicuously posted with caution signs as prescribed for the class of the laser. Because the 

warning sign must have certain prescribed wording at specific locations depending on the class and 

type of laser. Additionally, the aperture through which the laser radiation is emitted must be labeled 

with a prescribed warning that laser radiation is emitted from the aperture.  

For enclosures that are designed to be removed during normal operations, maintenance or servicing 

and that would permit human access to the beam an additional warning sign must include a 

prescribed warning that there is laser radiation when opened. The specific requirements for the 

warning signs and labels may be found in ANSI Z136.1- American National Standard for Safe Use of 

Lasers. 

 

Warning Signs:  

 Laser controlled areas must be posted with the appropriate warning signs at the entryway(s) 

and within the laser controlled area  

 Warning: Must be used with all signs and labels associated with all Class 3R and most Class 4 

lasers and laser systems that exceed the appropriate MPE for irradiance, and all Class 3b 

lasers and most Class 4 laser systems.  

  Danger: Must be used with all signs and labels associated with a Class 4 laser and laser 

system with high power (multi-kW) or pulse energy.  

  Caution: Must be used with all signs and labels associated with Class 2 and 2M lasers and 

laser systems, and all Class 3R lasers and laser systems that do not exceed the appropriate 

MPE for irradiance.  

  Notice: Must be used on signs posted outside a temporary laser controlled area. The area 

within the temporary controlled area must also have appropriate signs posted (danger 

warning for Class 3b or Class 4).  
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Equipment Label:  

 All lasers or laser systems (except Class 1) must have appropriate warning labels affixed to a 

conspicuous place on both the housing and the control panel (if separated by more than 2 

meters).  

 Class 2 lasers and laser systems, “Laser Radiation – Do Not Stare into Beam”  

  Class 3R lasers and laser systems (accessible irradiance does not exceed MPE based upon  

  0.25 second exposure for wavelengths between 0.4 and 0.7 um), “Laser Radiation – Do Not 

Stare into Beam or View Directly with Optical Instruments”  

  All other Class 3a lasers or laser systems, “Laser Radiation – Avoid Direct Eye Exposure”  

  Class 3b lasers or laser systems, “Laser Radiation – Avoid Direct Exposure to Beam”  

  Class 4 lasers or laser systems, “Laser Radiation – Avoid Eye or Skin Exposure to Direct or 

Scattered Radiation”  

 

Labeling of Protective Eyewear:  

All eyewear must be clearly labeled with the optical density and wavelength. Color-coding or other 

distinctive identification is recommended in multi-laser environments.  

 

Labeling of Laser Protective Windows and Collecting Optic Filters:  

All laser protective windows must be labeled with the optical density and wavelength(s) for which 

protection is afforded, and should be labeled with the threshold limit and exposure time for which 

the limit applies, and the conditions under which protection if afforded. 

 

Labeling of Laser Protective Barriers:  

All laser protective barriers must be labeled with the barrier threshold limit and exposure time for 

which the limit applies, and beam exposure conditions under which protection is afforded.  
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LASER ACCIDENTS:  

Response/ Reporting Procedures  

All accidents/exposures are to be reported to supervisor as soon as possible.  

 

Serious Injury/ Illness:  

For health-threatening injuries/ illnesses, call 111 or proceed immediately to the NGHA Hospital 

Emergency Department.  

Supervisor is to immediately contact safety department to report deaths, or serious injury or illness.  

 

Accident Investigation:  

Upon notification of an accident, lab supervisor will conduct an investigation. Steps of the 

investigation include:  

 interviews injured workers and witnesses  

 examines workplace for factors associated with the accident/exposure  

 determines the possible causes of the accident/exposure  

 Supervisor takes corrective action to prevent the accident/exposure from recurring  

 Supervisor records the findings and corrective actions taken  

 

Transfer:  

The safety department must be notified when a Class 3b or 4 lasers is transferred from the 

jurisdiction of one building to another building on-campus. The new building must complete a Laser 

Registration form. A new laser identification tag will be provided. The safety department must also 

be notified if the laser is transferred off-campus.  

Principal Investigators are responsible for keeping a list of Class 3 and Class 4 lasers under their 

control. The lab responsible makes a census of these classifications by contacting all departments 

that are likely to have Class 3 or Class 4 lasers. The census asks that the building that provide the 

following information:  

 Manufacturer:  

 Model (laser head):  

 Serial No.:  

 Type: (Argon, CO2, HF, Dye, etc.)  

 Power: (Energy emitted)  

 Beam diameter:  

 CW: Pulsed: (pulse rate)  

 Location: (Building, room)  

 Person Responsible:  

 Active: Inactive:  
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UV Lasers: 

Since UV radiation scatters easily from many surfaces, and exposure to UV radiation can cause 

cancer, it is important to contain UV radiation as much as possible. Also, wear gloves when hands 

are near the beam, and long sleeve lab coats and face and eye protection against UV radiation 

exposure. Avoid putting hands into the invisible beam; use fluorescent screens to define the beam. 

When intense UV radiation is absorbed in air, ozone will be produced. Ozone is toxic, and proper 

ventilation must be provided. 

 

Confocal Microscopes – Laser Safety Considerations: 

Confocal microscopy is an optical imaging technique used to increase optical resolution and contrast 

of a micrograph by adding a spatial pinhole placed at the confocal plane of the lens to eliminate out-

of-focus light. It enables the reconstruction of three- dimensional structures from the obtained 

images. This technique is used in a number of labs at the Universities both in Science and Medicine 

Faculties. 
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The following types of confocal microscopes are commercially available:  

 

 Confocal laser scanning microscopes use multiple mirrors to scan the laser across the 

sample and "descan" the image across a fixed pinhole and detector.  

 

 Spinning-disk confocal microscopes use a series of moving pinholes on a disc to scan spot of 

light.  

 

 Microlens enhanced or dual spinning disk confocal microscopes work under the same 

principles as spinning-disk confocal microscopes except a second spinning disk containing 

micro-lenses is placed before the spinning disk containing the pinholes. Every pinhole has an 

associated micro-lens. The micro- lenses act to capture a broad band of light and focus it 

into each pinhole significantly increasing the amount of light directed into each pinhole and 

reducing the amount of light blocked by the spinning disk.  

 

 Programmable array microscopes (PAM) use an electronically controlled spatial light (SLM) 

that produces a set of moving pinholes. The SLM is a device containing an array of pixels 

with some property of the individual pixels that can be adjusted electronically.  

 

Laser Safety – What hazard do confocal microscopes pose? 

In terms of laser safety, most confocals are low risk* because, although the laser beam is 

accessible between the objective and the sample stage, the distance between the two is 

usually very short and crucially, the laser beam is highly divergent and therefore the power 

at this point is likely to be below the Class 3B level. Generally there are no other points at 

which the laser beam is accessible. 

Labs should assess the situation for each confocal microscope and take into consideration 

information from the manufacturer and the worst case scenario of the most powerful laser 

at the various wavelengths. It may be appropriate to measure the power output at the 

objective to demonstrate that it is below the Class 3B minimum. 

If the power level at the objective is measured and found to be within the Class 3B or 4 

range, the MPE must be calculated to decide whether this poses a risk to users and others 

and therefore the standard safety precautions for a designated laser area must be put in 

place. 

 

 

Summary of hazard:  

*Low risk Confocal – accessible laser power below the Class 3B minimum High risk Confocal 

– accessible laser power within the Class 3B or 4 range. 
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What arrangements should be in place for confocal microscope safety?  

As for all work equipment, the responsible person for the confocal microscope must ensure that a 

risk assessment and safe operating procedures are in place. These must take account of all 

operations – use, cleaning, maintenance and servicing.  

For equipment in a Designated Laser Area by nature of the risk it poses in normal operation (i.e. high 

risk equipment), the School Laser Supervisor should carry out an annual laser survey to check the 

appropriate control measures are in place.  

For equipment that is not in a Designated Laser Area because in normal use it does not pose any risk 

(i.e. low risk equipment), there should be a procedure to cover instances where the laser 

compartment has to be accessed for maintenance or re-alignment. Only authorised persons 

(generally restricted to service engineers unless university members have been appropriately trained 

and authorised) should be permitted to work with the laser compartment open. Unauthorised 

access should be prevented during this time – for example No Entry signs on the door, knock and 

wait if entry required, adequate screening of any transparent door panels. 
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The biosafety policy at the College of Medicine (COM)-Riyadh at KSAU-HS is committed to 

providing a safe working environment for all staff, students, contractors and visitors, to 

incorporating health and safety practices into all aspects of research and teaching, and to protecting 

the environment. The purpose of the biosafety Policy is to manage and control biosafety and 

biosecurity risks in accordance to the requirements set by the University Biosafety Department 

which is in accordance to the Human Pathogens and Toxins Act; Health of Animals Act; Plant 

Protection Act and their associated Regulations. Our policy addresses provisions for the safe use of 

biohazardous materials and notifiable biological substances and provides guidelines for working 

with pathogens and toxins safely. This biosafety policy applies to all staff, students and contractors, 

and any person who visits or uses College facilities. The Biosafety Program is managed and 

maintained by the Biosafety Officer within the college. 

             

                      
 

 

 

 

 

 

 

 

1. Biosafety Statement 

 



  
 

  

 

 

 

5 
 

 

2.1.  General laboratory working policy: 

    2.1. 1. Access: 

a) Please note that all emergency telephone numbers including fire department, biosafety 

and security are provided on the entrance of each lab. Please be aware of these numbers.  

b) Only certified and a trained person is allowed to enter the lab. Any staff member, 

technician or student would like to use the laboratory or attend a laboratory session 

should provide the supervisor  or course instructor with  his  biosafety training certificate.   

c) The international biohazard warning symbols and signs for care and handling 

of hazardous materials (Figure 1) must be displayed on the doors of the rooms where 

microorganisms of Risk Group 2 or higher risk groups are handled. 

d) Only authorized persons should be allowed to enter the laboratory working areas.  

e) Laboratory doors should be kept closed. 

f) Children should not be authorized or allowed to enter laboratory working areas.  

 

2.2.2. Personal protection and personal protective equipment (PPEs): 

 

a) Laboratory coveralls, gowns or uniforms must be worn at all times for work in the 

laboratory.  

b) Safety glasses, face shields (visors) or other protective devices must be worn when it is 

necessary to protect the eyes and face from splashes, impacting objects and sources of 

artificial ultraviolet radiation.  

c) Appropriate gloves must be worn for all procedures that may involve direct or accidental 

contact with blood, body fluids and other potentially infectious materials or infected 

animals. After use, gloves should be removed aseptically and hands must then be washed.  

Proper ways for donning and doffing your personal protective equipments are  shown in 

figures 3 and 4, respectively. 

d) Personnel must wash their hands after handling infectious materials and animals, and 

before they leave the laboratory working areas (Figure 4).   

e) It is prohibited to wear protective laboratory clothing outside the laboratory, e.g. in 

canteens, coffee rooms, offices, libraries, staff rooms and toilets. 

f) Open-toed footwear must not be worn in laboratories. 

g) Eating, drinking, smoking, applying cosmetics and handling contact lenses is prohibited 

in the laboratory working areas.  

2. Laboratory Safety Operations (SOP) For The Teaching and Research 

Laboratories  of the COM in KSAU-HS 
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h) Storing human foods or drinks anywhere in the laboratory working areas is prohibited. 

Protective laboratory clothing that has been used in the laboratory must not be stored in 

the same lockers or cupboards as street clothing. 

i) No articles should be placed in the mouth – pens, pencils, chewing gum – in the 

laboratory. 

j) Cosmetics should not be applied in the laboratory 

2.1.3. Procedures and precautions: 

a) Pipetting by mouth must be strictly forbidden.  

b) Materials must not be placed in the mouth and labels must not be licked.  

c) All technical procedures should be performed in a way that minimizes the formation of 

aerosols and droplets. 

d) The use of hypodermic needles and syringes should be limited. They must not be used as 

substitutes for pipetting devices or for any purpose other than parenteral injection or 

aspiration of fluids from animals or human. 

e) All spills, accidents and overt or potential exposures to infectious materials must be 

reported directly to the laboratory supervisor. A written record of such accidents and 

incidents should be maintained.  

f) Follow the written procedure explained below for the clean-up of all spills in case of any 

chemical spill.  

g) Glassware should be replaced with plastic ware whenever possible. 

h) Plastic Pasteur pipettes should replace those made of glass. 

i) Contaminated liquids must be decontaminated (chemically or physically) before 

discharge to the sanitary sewer. An effluent treatment system may be required, depending 

on the risk assessment for the agent(s) being handled.  

j) Written documents that are expected to be removed from the laboratory need to be 

protected from contamination while in the laboratory. 

 

2.1.4. Laboratory working areas: 

  

a) The laboratory should be kept neat, clean and free of materials that are not pertinent to 

the work. 

b) Work surfaces must be decontaminated after any spill of potentially dangerous material 

and at the end of the working day. 

c) All contaminated materials, specimens and cultures must be decontaminated before 

disposal or cleaning for reuse.  

d) Packing and transportation must follow applicable national and/or international 

regulations.  

e) When windows can be opened, they should be fitted with arthropod-proof screens. 
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REMEMBER: 

Follow all manufacturer’s instructions, MSDS, and SOPs when using any of the laboratory 

equipment or chemical and be aware of other regulations written by the laboratory supervisor in 

the SOPs (All laboratories with the COM have their own MSDS and SOP files within each lab). 

 

2.2. Handling and disposal procedures for contaminated materials and wastes: 

 

2.2.1 Sharps After use: 

a) hypodermic needles should not be recapped, clipped or removed from disposable 

syringes.  

b) The complete assembly should be placed in a sharp disposal container. 

c) Disposable syringes, used alone or with needles, should be placed in sharp 

disposal containers and incinerated, with prior autoclaving if required.  

d) Sharp disposal containers must be puncture-proof/-resistant and must not be filled 

to capacity. When they are three-quarters full they should be placed in “infectious 

waste” containers and incinerated, with prior autoclaving if laboratory practice 

requires it. Sharps disposal containers must not be discarded in landfills. 

 

2.2.2. Contaminated (potentially infectious) materials for autoclaving and reuse: 

a) No precleaning should be attempted of any contaminated (potentially infectious) 

materials to be autoclaved and reused.  

b) Any necessary cleaning or repair must be done only after autoclaving or 

disinfection. 

 

2.2.3. Contaminated (potentially infectious) materials for disposal: 

a) Apart from sharps, which are dealt with above, all contaminated (potentially 

infectious) materials should be autoclaved in leak proof containers, e.g. 

autoclavable, color-coded plastic bags, before disposal.  

b) After autoclaving, the material may be placed in transfer containers for transport 

to the incinerator.  

c) If possible, materials deriving from healthcare activities should not be discarded 

in landfills even after decontamination.  

d) The contaminated waste should be placed in designated containers (e.g. colour-

coded bags) and transported directly to the incinerator. 

e) Reusable transfer containers should be leakproof and have tight-fitting covers. 

They should be disinfected and cleaned before they are returned to the laboratory 

for further use.  

f) Discard containers, pans or jars, preferably unbreakable (e.g. plastic), should be 

placed at every work station. 
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2.3. Laboratory Procedures and guidelines while working in the labs: To be followed 

by all laboratory staff, technicians and students. 

 

2.3.1 Separation of serum: 

Only properly trained staff should be employed for this work.  

 

a) Gloves and eye and mucous membrane protection should be worn.  

b) Splashes and aerosols can only be avoided or minimized by good laboratory 

technique. Blood and serum should be pipetted carefully, not poured. Pipetting by 

mouth must be forbidden.  

c) After use, pipettes should be completely submerged in suitable disinfectant. They 

should remain in the disinfectant for the appropriate time before disposal or 

washing and sterilization for reuse.  

d) Discarded specimen tubes containing blood clots, etc. (with caps replaced) should 

be placed in suitable leakproof containers for autoclaving and/or incineration. 6. 

Suitable disinfectants should be available for clean-up of splashes and spillages. 

2.3.2. Use of centrifuges: (Guidelines are found besides all centrifuges found in each 

lab).  

a) Satisfactory mechanical performance is a prerequisite of microbiological safety in 

the use of laboratory centrifuges.  

b) Centrifuges should be operated according to the manufacturer’s instructions.  

c) Centrifuges should be placed at such a level that workers can see into the bowl to 

place trunnions and buckets correctly.  

d) Centrifuge tubes and specimen containers for use in the centrifuge should be 

made of thick-walled glass or preferably of plastic and should be inspected for 

defects before use. 

e) Tubes and specimen containers should always be securely capped (screw-capped 

if possible) for centrifugation.  

f) The buckets must be loaded, equilibrated, sealed and opened in a biological safety 

cabinet. 

g) Buckets and trunnions should be paired by weight and, with tubes in place, 

correctly balanced.  

h) The amount of space that should be left between the level of the fluid and the rim 

of the centrifuge tube should be given in manufacturer’s instructions. 

i) Distilled water or alcohol (propanol, 70%) should be used for balancing empty 

buckets. Saline or hypochlorite solutions should not be used as they corrode 

metals.  

j) Sealable centrifuge buckets (safety cups) must be used for microorganisms in 

Risk Groups 3 and 4. 
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k) When using angle-head centrifuge rotors, care must be taken to ensure that the 

tube is not overloaded as it might leak. 

l) The interior of the centrifuge bowl should be inspected daily for staining or 

soiling at the level of the rotor. If staining or soiling are evident then the 

centrifugation protocols should be re-evaluated.  

m) Centrifuge rotors and buckets should be inspected daily for signs of corrosion 

and for hair-line cracks.  

n) Buckets, rotors and centrifuge bowls should be decontaminated after each use.  

o) After use, buckets should be stored in an inverted position to drain the balancing 

fluid. 

 

2.3.3. The use of Biological Safety Cabinet (BSC): (Guidelines are found all BSCs 

found in each lab).  

 

a) Turn off the ultraviolet lamp if one is in use. Turn on the fluorescent lamp.  

b)  Inspect the air intake grilles for obstructions and foreign material and remove if 

necessary.  

c) Adjust view screen to proper height.  

d) Turn the cabinet on for at least 10 minutes prior to use, if the cabinet is not left 

running.  

e) Prepare a written checklist of materials necessary for the particular activity.  

f) Wash hands and arms with mild soap. Put on a rear-fastening, long-sleeved gown 

with tight-fitting cuffs. Put on safety glasses and a pair (or two pairs) of high 

quality nitrile gloves.  

g) Disinfect work surface with a suitable disinfectant.  

h) Place items into the cabinet so that they can be worked with efficiently without 

unnecessary disruption of the airflow, working with materials from the clean to 

the dirty side.  

i) Adjust the working height of the stool so that the worker's face is above the front 

opening.  

j) Delay manipulation of materials for approximately one minute after placing 

hands/arms inside the cabinet.  

k) Minimize the frequency of moving hands in and out of the cabinet.  

l) Do not disturb the airflow by covering any portion of the grillwork with materials.  

m) Work at a moderate pace to prevent the air flow disruption that occurs with rapid 

movements.  

n) Wipe the bottom and side of the hood surfaces with disinfectant when work is 

completed.  
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NOTE: Be very careful when using small pieces of materials such as chemwipes in the hood. 

These can be blown into the hood and could disrupt the motor operations. 

2.3.4. Use of homogenizers, shakers, blenders and sonicators: (Guidelines are found 

beside each instrument found in each lab).  

a) Domestic (kitchen) homogenizers should not be used in laboratories as they may 

leak or release aerosols. Laboratory blenders are safer.  

b) Caps and cups or bottles should be in good condition and free from flaws or 

distortion. Caps should be well-fitting and gaskets should be in good condition. 

c) Pressure builds up in the vessel during the operation of homogenizers, shakers 

and sonicators. Aerosols containing infectious materials may escape from 

between the cap and the vessel. Plastic, in particular, polytetrafluoroethylene 

(PTFE) vessels are recommended because glass may break, releasing infectious 

material and possibly wounding the operator.  

d) When in use, homogenizers, shakers and sonicators should be covered by a strong 

transparent plastic casing. This should be disinfected after use. Where possible, 

these machines should be operated, under their plastic covers, in a biological 

safety cabinet.  

e) At the end of the operation the containers should be opened in a biological safety 

cabinet.  

f) Hearing protection should be provided for people using sonicators 

2.3.5. Use of tissue grinders:  

a) Glass grinders should be held in absorbent material in a gloved hand. Plastic 

(PTFE) grinders are safer.  

b) Tissue grinders should be operated and opened in a biological safety cabinet.  

2.3.6. Use of refrigerators and freezers: 

a) Refrigerators, deep-freezers and solid carbon dioxide (dry-ice) chests should be 

defrosted and cleaned periodically, and any ampoules, tubes, etc. that have broken 

during storage removed. Face protection and heavy duty rubber gloves should be 

worn during cleaning. After cleaning, the inner surfaces of the cabinet should be 

disinfected. 

b) All containers stored in refrigerators, etc. should be clearly labelled with the 

scientific name of the contents, the date stored and the name of the individual who 

stored them. Unlabelled and obsolete materials should be autoclaved and 

discarded. 

c) An inventory must be maintained of the freezer’s contents.  

d) Flammable solutions must not be stored in a refrigerator unless it is explosion 

proof. Notices to this effect should be placed on refrigerator doors. 
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2.3.7. Opening of ampoules containing lyophilized infectious materials: 

Care should be taken when ampoules of freeze-dried materials are opened, as the contents 

may be under reduced pressure and the sudden inrush of air may disperse some of the 

materials into the atmosphere. Ampoules should always be opened in a biological safety 

cabinet.  

The following procedures are recommended for opening ampoules.  

a) First decontaminate the outer surface of the ampoule.  

b) Make a file mark on the tube near to the middle of the cotton or cellulose plug, if 

present.  

c) Hold the ampoule in alcohol-soaked cotton to protect hands before breaking it at a 

file scratch.  

d) Remove the top gently and treat as contaminated material.  

e) If the plug is still above the contents of the ampoule, remove it with sterile 

forceps. 

f) Add liquid for resuspension slowly to the ampoule to avoid frothing. 

The following procedures are recommended for Storage of ampoules containing  

infectious materials: 

a) Ampoules containing infectious materials should never be immersed in liquid 

nitrogen because cracked or imperfectly sealed ampoules may break or explode 

on removal.  

b) If very low temperatures are required, ampoules should be stored only in the 

gaseous phase above the liquid nitrogen. Otherwise, infectious materials should 

be stored in mechanical deep-freeze cabinets or on dry ice. 

c) Laboratory workers should wear eye and hand protection when removing 

ampoules from cold storage. The outer surfaces of ampoules stored in these ways 

should be disinfected when the ampoules are removed from storage. 

 

2.4. Working with biological samples: 

 

2.4.1. General precautions: 

a) Standard precautions should always be followed; gloves should be worn for all 

procedures.  

b) Blood and other biological samples  should be collected from patients and animals 

by trained staff.  

c) For phlebotomies, conventional needle and syringe systems should be replaced by 

single-use safety vacuum devices that allow the collection of blood directly into 

stoppered transport and/or culture tubes, automatically disabling the needle after 

use. 
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d) The tubes containing the biological samples should be placed in adequate 

containers for transport to the laboratory (see below) and within the laboratory 

facility. Request forms should be placed in separate waterproof bags or envelopes.  

e) Reception staff should not open these bags and store them in the proper way. 

2.4.2. Opening specimen tubes and sampling contents: 

a) Specimen tubes should be opened in a biological safety cabinet.  

b) Gloves must be worn. Eye and mucous membrane protection is also 

recommended (goggles or face shields).  

c) Protective clothing should be supplemented with a plastic apron.  

d) The stopper should be grasped through a piece of paper or gauze to prevent 

splashing. 

 

2.4.3. Films and smears samples for microscopy: 

Fixing and staining of blood, sputum and fecal samples for microscopy do not 

necessarily kill all organisms or viruses on the smears. These items should be 

handled with forceps, stored appropriately, and decontaminated and/or autoclaved 

before disposal. 

2.4.4. Autoclaving:  

i. Saturated steam under pressure (autoclaving) is the most effective and reliable 

means of sterilizing laboratory materials. For most purposes, the following 

cycles will ensure sterilization of correctly loaded autoclaves: (Always refer to 

the Lab's supervisor or instructor before considering the proper autoclave 

procedure to follow) 

 

a) 3 min holding time at 134 °C  

b) 10 min holding time at 126 °C  

c) 15 min holding time at 121 °C  

d) 25 min holding time at 115 °C. 

 

ii. Precautions in the use of autoclaves: 

The following rules can minimize the hazards inherent in operating pressurized 

vessels.  

a) Responsibility for operation and routine care should be assigned to trained 

individuals.  

b) A preventive maintenance program should include regular inspection of the 

chamber, door seals and all gauges and controls by qualified personnel.  
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c) The steam should be saturated and free from chemicals (e.g. corrosion inhibitors) 

that could contaminate the items being sterilized.  

d) All materials to be autoclaved should be in containers that allow ready removal of 

air and permit good heat penetration; the chamber should be loosely packed so 

that steam will reach the load evenly. 

e) For autoclaves without an interlocking safety device that prevents the door being 

opened when the chamber is pressurized, the main steam valve should be closed 

and the temperature allowed to fall below 80 °C before the door is opened.  

f) Slow exhaust settings should be used when autoclaving liquids, as they may boil 

over when removed due to superheating.  

g) Operators should wear suitable gloves and visors for protection when opening the 

autoclave, even when the temperature has fallen below 80 °C.  

h) In any routine monitoring of autoclave performance, biological indicators or 

thermocouples should be placed at the centre of each load. Regular monitoring 

with thermocouples and recording devices in a “worst case” load is highly 

desirable to determine proper operating cycles. 

i) The drain screen filter of the chamber (if available) should be removed and 

cleaned daily. 10. Care should be taken to ensure that the relief valves of pressure 

cooker autoclaves do not become blocked by paper, etc. in the load. 

 

2.5.  Working with Compressed gas cylinders and liquefied gas cylinders: 

 

a)  Should be securely fixed (e.g. chained) to the wall liquefied gas containersa,b or 

a solid bench so that they are not inadvertently dislodged.  

b) Must be transported with their caps in place and supported on trolleys.  

c) Should be stored in bulk in an appropriate facility at some distance from the 

laboratory. This area should be locked and appropriately identified. 

d)  Should not be placed near radiators, open flames other heat sources, sparking 

electrical equipment, or in direct sunlight. 
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3.1. Anatomy lab safety policy: 

 Work in anatomy labs, while illuminating and worthwhile, does pose some health and 

safety risks that need to be considered and addressed. Below is a list of work practices 

that MUST be followed during all lab sessions and prep work.  

a) Only two uncovered cadavers may be exposed during any lab session. The 

ventilation system can only accommodate two gurneys.  

b) Check to make sure ventilation hoods are “ON” before starting work. Do NOT 

unzip or open cadaver or specimen bags for a class if you don’t think the hoods 

are working.  

c) Keep cadavers covered in zipped body bags when they are not being studied.  

d) Do not eat, drink, apply lip balm, or touch your face while in the Anatomy Lab.  

e) Wear examination gloves when handling specimens, cadavers, or waste material.  

f) Change gloves when damaged and periodically as needed.  

g) Wear eye protection when working with cadavers and preserved specimens.  

h) Wear a lab coat or scrubs when doing dissections to protect your clothes. For 

significant splash hazards, wear an apron over the lab coat.  

i) Dispose of all scalpel blades and other sharps in red “SHARPS” containers.  

j) Wash hands and any exposed skin immediately on contact with embalming fluid 

and before leaving the dissection area.  

k) All waste containers must be kept closed when not actively being filled. Do not 

overfill.  

l) Report injuries or problems to the laboratory supervisor as soon as possible. 

3.2. Working with cadavers: 

a) All human anatomy instructors, technicians and students are responsible for the 

proper care of our human cadavers.  

b) When work is not actually being conducted, zip up the body bag to both avoid 

excessive odors and to prevent the cadaver from drying out.   

c) Do not remove the identification tag on the cadaver. 
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d) Do not dissect or remove body parts without permission from the instructor. 

e) Keep the body bag closed when cadaver is not being used.  Do not open more 

than two cadaver bags at a time. 

f) Always wear lab coats, safety glasses and gloves when working in the anatomy 

labs. 

g) Lab coats:  

i. Wash your lab coat when it gets dirty in a washing machine (not with your 

regular clothes).  

ii. Add bleach as an added precaution.  Lab coat should not be soaked with 

fluids.  

iii. If it is, you should toss the coat in the hazardous lab trash.  

iv.  If a significant splash hazard exists for a specific task, wear a rubber or 

disposable apron over the lab coat. 

h) Check gloves before donning to make sure there are no holes or tears. Remove 

disposable gloves and discard in lab-waste container. Do not re-use. 

i)  All pregnant females working in the anatomy lab should consult with their 

physician before continuing with the lab. 

 

3.3. Embalming fluid: 

The liquid used to preserve animal and human tissue contains chemicals that can be 

hazardous if mishandled.   

a) Preservatives such as ethanol, phenol, and formaldehyde are flammable so avoid 

open flames and ignition sources. 

b)   Phenol and formaldehyde are toxic even in small quantities so proper handling 

of waste fluids and functioning ventilation are essential to avoid overexposure. 

c)   Inhalation of vapors, injection through cuts/punctures, or ingestion by eating or 

licking. 

d)  Keep food, drinks, gum and cosmetics out of the anatomy lab and make sure 

fluid collection containers are closed. 
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e) Preserved specimens must be kept in closed museum jars. 

3.4. Waste disposal 

3.4.1. Human parts and cadavers:  This part is usually controlled by the anatomy lab coordinator 

through the protocol followed by the university. 

a) At the end of the semester, cadavers are picked up by a licensed contractor and taken to a 

crematorium for disposal.   

b) All human body parts are collected  in a the special plastic bags for disposal. 

3.4.2. Embalming fluid: 

a) All collected embalming fluid (usually mixed with “body” fluids) from cadavers are 

collected  in in 5-gallon carboys, according to the protocol established by the anatomy 

department. 

b) As hazardous waste, embalming or preservative fluid waste may only be stored in the lab 

up to 60 days from first use.  

c) A spill kit is available in the lab for cleaning up minor spills.  

3.4.3. Hazardous lab trash dry waste: 

Lab Trash includes used gloves and paper towels that might have chemical or 

biological residue on them.  

a) Lab trash must be treated as hazardous waste and are collected in the special 

plastic bags. 

b) Wear gloves when handling lab trash.   

3.4.3. Sharps Waste  

a) Sharps waste includes broken glass, used syringe needles and blades.  

b) The sharp points and edges pose a significant risk of punctures and cuts to people 

handling the waste materials.  Do not overfill waste containers.  

c) Close-up and tape containers when about ¾ full and prepared for disposal 

appropriate to waste type.  Place scalpel blades and needles in red designated 

plastic boxes labeled “Sharps”. 

d) Deliver “Sharps” container to the Stockroom when ready. Box must be closed, 

labeled and with no protruding parts. Do not over fill the container.   
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e) Broken glass that is not contaminated with blood or other biohazards may be 

placed in a cardboard or plastic box labeled simply “Broken Glass”.  

f) Tape the box closed before putting it in standard trash cans or garbage bins. 

g) Broken glass from a dropped preservative or other chemical container must also 

be handled as “Broken Glass”. However, instead of disposing in the standard 

trash, put the sealed up box in with the hazardous “lab trash”. 
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Each lab have a body fluid (spill wips) and chemical spill kits that are placed in a clear 

position. Staff members, technicians and students using the labs should receive their spill 

training before being allowed to use the labs facilities. 

The following equipment are provided in each lab and are needed for body fluid or 

chemical spill procedures:  

a) Chemicals  or body fluid spill kits. 

b) Protective clothing, e.g. heavy-duty rubber gloves, overshoes or rubber boots, 

respirators 3. Scoops and dustpans. 

c) Forceps for picking up broken glass. 

d) Mops, cloths and paper towels. 

e) Buckets. 

f) Soda ash (sodium carbonate, Na2 CO3 ) or sodium bicarbonate (NaHCO3 ) for 

neutralizing acids and corrosive chemicals. 

g) Sand (to cover alkali spills). 

h) Non-flammable detergent. 

 

4.1 Emergency spill procedure:  

 

a) Evacuate the area immediately if there is an immediate threat of fire, explosion or 

risk to health. If possible, as you leave, close doors to prevent further spread or 

contamination and turn off any ignition sources if a flammable material is 

involved.  

b) Emergency stop buttons are available in some laboratories which will shut the 

power down to the area. Removing ignition sources in this way can prevent a fire.  

c) Isolate and control access to the spill area. Do not allow non-essential workers to 

enter the spill area. 

d) If the emergency services are required:  Raise the alarm Notify Emergency 

Services directly and University Security.  Identify your location, people, 

chemical/s and hazards involved. Don’t attempt to clean up the spill unless 

effective risk control measures can be implemented and the spill can be managed.   

e) If So, physical and chemical properties of a chemical can be found on the SDS or 

label. It may be possible to delegate another person to source the SDS while the 

alarm is being raised, Apply first aid and treat contaminated individuals as per the 

SMDS.  

f) The following prompt action should be taken for direct exposure. 

g) Remove a casualty to fresh air.  

h) Remove contaminated clothing and shoes immediately. 

4. Chemical and Body Fluids Spill 
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i) In case of contact with chemical, immediately flush skin and eyes with running 

water for at least 15 minutes using eyewash and/or safety shower. 

j)  Use safety shower if necessary. 

k) Complete KSAU-HS accident/ Injury/ Hazard notification form. 

 

4.2. Spill clean-up procedure: 

 4.2.A. In the event of a spill of infectious or potentially infectious material: (Blood or 

Body Fluids): Use the body fluid spill kit according to the manufacturer's 

instructions. 

4.2.A.1 Spills in the open area. 

Have a complete biological spill kit ready to go before starting the clean up.  

a) When potentially bio-hazardous materials are spilled in open area of the 

laboratory evacuate the laboratory immediately to limit exposure to aerosols.  

b) Upon exiting the laboratory, warn other personnel in the area of the incident. 

c)  If clothing and/or skin is known or suspected to have been contaminated during 

incident, proceed immediately to full immersion emergency shower or changing 

area providing shower suitable for personal decontamination.  

d)  Remove contaminated clothing with gloved hands, folding contaminated area 

inward. Discard clothing in a red biohazard bag or place clothing directly in an 

autoclave.  

e)  Thoroughly wash all potentially contaminated areas, arms, face, and hands with 

soap and warm water.  

f)  Avoid reentry into the laboratory for at least 30 minutes to allow for the settling 

of aerosols potentially generated by the spill.  

g) Don appropriate PPE for cleaning operation. This must include at a minimum: 

gloves, eye protection, and laboratory coat. Spills involving high risk bio-

hazardous agents with high potential for aerosol transmission may require 

additional PPE including respiratory protection.  

h) Cover spill gently with paper towel(s), apply disinfectant as specified in product 

MSDS or recommended by Disinfecting Guidelines onto adjacent surfaces 

working toward spill. Complete action by applying copious amount of 

disinfectant to actual spill area. (generally, 5% bleach solutions are appropriate 

(1:10); but for spills on aircraft, quaternary ammonium disinfectants should be 

used).  

i) Apply disinfectant concentrically beginning at the outer margin of the spill area, 

working toward the centre. 
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j) Allow disinfectant to stand for at least 15 minutes, proceed with thorough wipe-

down of spill and adjacent surface areas. Note; however, whenever sharps 

materials are involved, wipe down and collection of waste materials shall be 

conducted via mechanical means.  

k) If the floor and sink are affected by the spill, flush these areas with disinfectant.  

l)  Dispose of all liquid and solid waste generated during spill cleanup as bio-

hazardous waste through KSAU-HS University Safety Office. 

4.2.A.2. Spills inside a Biological Safety Cabinet (BSC).  

Have a complete biological spill kit ready to go before starting the clean up.  

A spill that is confined to the interior of a properly operating BSC may present little or no 

hazard to personnel in the area. In the event of a bio-hazardous spill within a BSC, the 

following procedures shall be followed:  

a)  Leave the cabinet on: while wearing gloves, spray or wipe cabinet walls, work 

surfaces, and equipment with suitable disinfectant as specified by the MSDS. If 

necessary, flood the work surface, as well as drain pans and catch basins below 

the work surface with disinfectant for a contact time of at least 20 minutes.  

b) Soak up disinfectant and spill with spill pad or paper towels. Drain catch basin 

into an appropriate container. Lift front exhaust grill and tray and wipe all 

surfaces. Ensure that no paper towels or solid debris are blown into the area 

beneath the grill.  

c)  Autoclave all clean-up materials before disposal in the biohazard waste container. 

Wash hands thoroughly with soap and water after the clean-up procedure. 

4.2.A.3. Spill Inside a Centrifuge: 

Have a complete biological spill kit ready to go before starting the clean up.  

a) Clear area of all personnel. Wait 30 minutes for aerosol to settle before attempting 

to clean up the spill. 

b) Wear a lab coat, safety goggles, appropriate respiratory protection and gloves 

during clean up.  

c) Remove rotors and buckets to the nearest biological safety cabinet. The rotors and 

buckets will also need to be properly decontaminated. 

d) Thoroughly disinfect inside of centrifuge. 

e) Remove contaminated debris after disinfection, place in appropriate biohazardous 

waste container(s) and autoclave before disposal. 
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4.2.B. Chemical Spill: 

IN ALL CASES, Have a complete biological spill kit ready to go before starting the clean 

up.  

The following actions should be taken in the event of a significant chemical spill: 

a. Notify the appropriate safety officer immedietely.  

b. Evacuate non-essential personnel from the area.  

c. Attend to persons who may have been contaminated.  

d. If the spilled material is flammable, extinguish all open flames, turn off gas in the 

room and adjacent areas, open windows (if possible), and switch off electrical 

equipment that may spark. 

e. Avoid breathing vapour from spilled material. 

f. Establish exhaust ventilation if it is safe to do so.  

g. Secure the necessary items (see above) to clean up the spill. 

 

4.2.B.1 In the event of a spill involving the release of a type or quantity of a chemical 

which does not pose an immediate risk to health and does not involve chemical 

contamination to the body:  

a) Notify lab personnel and neighbors of the accident.  

b) Isolate the area. Close lab doors and evacuate the immediate area if necessary.  

c) Remove ignition sources and unplug nearby electrical equipment.  

d) Establish exhaust ventilation. Vent vapours to outside of building only (open 

windows and turn on fume hoods).  

e) Locate spill kit.  

f) Choose appropriate PPE (goggles, face shield, impervious gloves, lab coat, apron, 

etc.). 

g) Confine and contain spill.  

h) Acid and base spills should be neutralized prior to cleanup. Cover with 

appropriate absorbent material.  

i) Sweep solid material into a plastic dust pan and place in a sealed container. 

j) Wet mop spill area. Be sure to decontaminate broom, dustpan, etc.  

k) Put all contaminated items (gloves, clothing, etc.) into a sealed container or 

plastic bag. 

l) Return spill kit to storage location and arrange for used contents to be replaced. 

m) Inform the Laboratory Manager. 
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4.2.B.2. Spills requiring special procedures 

a) Bromine: 

1.  Neutralize spill with a 5% solution of sodium thiosulfate.  

2. Absorb with inert absorbent material. 

b) Hydrofluoric Acid (HF) 

1. Do Not use water .Fo 

2. r spills of any amount of concentrated HF or buffered HF outside of a fume hood 

EVACUATE LABORATORY AND CALL safety department. 

3. Neutralize with soda ash or lime (or absorb spill with special HF spill pillow). 

c) Mercury: 

1. Use a special mercury spill kit  

2. Use aspirator bulb or suction device to collect mercury beads (DO NOT USE 

VACUUM CLEANER).  

3.  Mop up mercury with mercury decontaminating powder.  

4. Contact the Occupational Hygiene Advisers and ask for assistance if you are 

unable to accomplish adequate clean up.  

5. Label waste with a Hazardous Chemical Waste Tag and the safety department that 

the sealed waste container needs to be picked up and disposed of. 

d) Acid and caustic spills:  

1. Ensure you are wearing appropriate protective clothing (goggles, gloves and 

shoes, respirator). 

2. Ensure area is well ventilated. 

3. Neutralise and absorb spill e.g. sodium bicarbonate. 

4. Scoop up waste is plastic waste bags. 

5. Mop floors after clean-up. 
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Purpose: To provide minimum requirements for the safe handling and storage of hazardous 

chemicals at the Colleges of Medicine. This program applies a certified training which is 

essential for all COM employees, students, workers, researchers and anyone else who may be 

performing an activity or operation within the facility that involves the handling and/or storage 

of chemicals.  
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5.1 Chemical Definitions: 

5.1.1.  Hazardous Material: Any substance or material that could adversely affect the 

safety of the public, handlers, or carriers during transportation. This includes 

materials that are awaiting decontamination relocation or reuse that are not to be 

deemed waste. 

 

5.1.2. Hazardous chemical:  any chemical which is a physical hazard or a health hazard. 

 

5.1.3.  Health Hazard: a chemical that  leads to acute or chronic health effects upon 

exposure. The term “health hazard” includes chemicals which are carcinogens, toxic 

or highly toxic agents, reproductive toxins, irritants, corrosives, sensitizers, 

hepatotoxins, nephrotoxins, neurotoxins. 

 

5.1.4.  Combustible Liquid: A liquid having a closed cup flash point at or above 38oC. 

Combustible liquids shall be subdivided as follows:  

a) Class II: Liquids having a closed cup flash point at or above 38oC and below 

60oC. 

b) Class IIIA: Liquids having a closed cup flash point at or above 60oC and below 

93oC. 

c) Class IIIB. Liquids having a closed cup flash point at or above 93oC. 

 

5.1.5. Flammable Liquid. A liquid having a closed cup flash point below (38oC). 

Flammable liquids are further categorized into a group known as Class I liquids. The 

Class I category is subdivided as  

a) Class IA: Liquids having a flash point below 23oC and having a boiling point 

below (38oC).  

b) Class IB: Liquids having a flash point below 23oC and having a boiling point at or 

above 38oC.  

c) Class IC:  Liquids having a flash point at or above 23oC and below 38oC. 

 

5. Chemical Handling and Storage 
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5.1.6. Toxic Highly Toxic: A material which produces a lethal dose or lethal concentration 

after ingestion, absorption or inhalation.  

 

5.1.7. Oxidizer: A material that readily yields oxygen or other oxidizing gas, or that 

readily reacts to promote or initiate combustion of combustible materials. Examples 

of other oxidizing gases include bromine, chlorine and fluorine.  

a) Class 4: An oxidizer that can undergo an explosive reaction due to contamination 

or exposure to thermal or physical shock. In addition, the oxidizer will enhance 

the burning rate and can cause spontaneous ignition of combustibles.  

b) Class 3: An oxidizer that will cause a severe increase in the burning rate of 

combustible materials with which it comes in contact or that will undergo 

vigorous self-sustained decomposition due to contamination or exposure to heat.  

c) Class 2: An oxidizer that will cause a moderate increase in the burning rate or 

that causes spontaneous ignition of combustible materials with which it comes in 

contact.  

d) Class 1: An oxidizer whose primary hazard is that it slightly increases the burning 

rate but which does not cause spontaneous ignition when it comes in contact with 

combustible materials. 

 

5.1.8. Water-reactive material: A material that explodes; violently reacts; produces 

flammable, toxic or other hazardous gases; or evolves enough heat to cause self-

ignition or ignition of nearby combustibles upon exposure to water or moisture.  

a) Class 3: Materials that react explosively with water without requiring heat or 

confinement.  

b) Class 2: Materials that may form potentially explosive mixtures with water.  

c) Class 1: Materials that may react with water with some release of energy, but not 

violently. 
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5.2. Chemical Storage: 

5.2.1  Requirements for bulk storage chemical areas:  

a) Floors shall be non-combustible and liquid tight. 

b) Exhaust ventilation shall not be re-circulated within the room or building. 

c) Electrical wiring and equipment shall be installed in accordance with the Electric 

Code. In areas where flammables are stored, electrical equipment and wiring shall 

be removed. 

d) When there is the possibility of an explosive environment, storage rooms shall be 

located on the outer perimeter of the building and provided with explosion 

venting. 

e) On-compatible chemicals shall be separated by a noncombustible solid partition 

extending 18 inches above and to the sides of the stored material, or separated by 

a distance of not less than 20 feet, or stored in approved hazardous material 

storage cabinets. 

f) The storage of hazardous chemicals shall be within fully enclosed storage 

cabinets (including approved pass-through cabinets), laboratory hood areas and/or 

in cabinets under lab hoods and wet benches.  

g) Categories requiring separation are flammables, acids, bases and oxidizers. 

h) Self-contained breathing apparatus (SCBA), minimum of two, shall be installed in 

an immediately accessible location outside of the room. 

 

5.2.2. General Requirements for in-use chemical Storage: 

a) Emergency eyewash and showers shall be readily available, preferably installed 

such that the maximum travel distance from any point in the room to the shower 

is 25 feet or less or 10 seconds or less. 

b) Emergency communication shall be provided and monitored at a remote location 

at all times when someone may be working in the area alone. 

c) Any chemical or gas that has been identified as expired (i.e. beyond 

manufacturers expiration date on containers) or “out of specification” material 

that cannot be used in the laboratory or cleanroom tools must be "RED 

TAGGED" by the shipping and receiving department or the gas and chemical 

handling firm’s personnel upon delivery, or the responsible chemical user if 

discovered during storage or use. 

d) No chemicals or gases shall be stored in office areas, with the exception of small 

quantities of chemical containing office products such as printer/ copier toner, 
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white board cleaners, or other cleaning products, which are exempt from these 

requirements. 

e) Chemical containers should have the date received and first opened for use noted 

on them to aid in determining shelf life and product quality. Many chemicals 

degrade after exposure to moisture in the air and some, such as ethyl ether and 

tetrahydrofuran, form peroxides as a result, which are unstable and may cause a 

fire or explosion upon opening the container. 

 

5.2.3. General Requirements for Chemical storage in cabinets: 

a) No chemical storage cabinets shall be located within exit corridors. 

b) Metal chemical storage cabinets must be of approved double-walled construction 

and minimum 18 gauge steel. Corrosives cabinets (especially those used for 

storing nitric and/or sulfuric acids) are exempted from this provision. HDPE or 

similar engineered plastic materials provide better resistance to corrosion in the 

event of a spill of those materials. 

c) Specific Chemical hazard labels for each chemical must be attached to the 

exterior of the cabinet. If a number of different chemicals are stored in a cabinet, a 

listing of the current inventory on a removable sheet that can be updated regularly 

will be acceptable. The list shall be updated when each new chemical is added or 

the use of a listed chemical is discontinued. Separation of incompatible materials 

must be maintained. 

d) All chemical storage cabinet doors must be self-closing and latching/ 

e) The bottoms of cabinets utilized for the storage of liquids shall be liquidtight to a 

minimum height of 2 inches. 

f) No mechanical or electrical equipment shall be stored on top of or inside chemical 

storage cabinets. 

g) No chemicals shall be stored above eye level in a cabinet or lab hood, or on the 

floor in any laboratory, cleanroom or maintenance area. 

h) Storage cabinets in laboratories and cleanroom areas shall be cleaned out and 

wiped down with a suitable cleaning agent at a minimum annually. This shall be 

coordinated by the Cleanroom / Lab Manager, tenant (tool owner/operator) or 

individuals responsible for the storage area. All chemicals in storage for over a 

year should be carefully reviewed for chemical purity and continuing need, and if 

no longer viable, dispose of as hazardous waste. 
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5.2.4. Separation classifications and storage: 

The following are the five general classes of chemicals that must not be 

intermingled in the same storage cabinet:  

a) Flammables (including combustibles).  

b) Acids.  

c) Bases.  

d) Oxidizers.  

e) Miscellaneous hazards (e.g. phosphorous oxychloride (POCl3); Perchloric Acid; 

Tetrahydrofuran (THF); boron tribromide (BBr3). 

 

5.2.4.1. Flammable liquids/solids: 

a)  May be stored only within approved metal flammable storage cabinets, or fire resistant 

pass-through cabinets. 

b) Within each cabinet, a maximum total of 120 gallons of Class I, Class II, and Class III 

liquids may be stored. Of this total, no more than 60 gallons total may be Class I and 

Class II liquids. 

c) No more than three (3) 60 gallon flammable storage cabinets are allowed within any area, 

unless they are separated from the next nearest group of three cabinets by at least 

100 feet. Multiple combinations of storage cabinet types are allowed provided that 

no more than 180 gallons of flammable liquids are stored within the flammable 

storage cabinets in a given room. 

d) The cabinet must be conspicuously labeled in red letters on a contrasting background, 

"Flammable - Keep Fire Away". 

e) All flammable chemical storage cabinets shall be grounded. 

 

5.2.4.2. Acids: 

a) Should be stored only within storage cabinets. 

b) Storage cabinets and pass-through cabinets must be labeled as "ACIDS - CORROSIVE". 

c) The cabinet shelves and its bottom must be constructed or covered with polyethylene, 

polypropylene, or similar acid resistant material, with molded "traps" to catch acid 

spills.  

d) Solid corrosive acids, used in laboratories, may be stored as general chemicals, i.e. it’s 

not necessary to have spill containment for solids.  
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e) Inorganic mineral acids (nitric sulfuric, hydrochloric) and organic acids (acetic, lactic) 

shall not be stored in the same cabinet unless segregated within the cabinet in 

separate spill containment trays capable of holding 110 % of the largest container of 

each material stored. 

 

5.2.4.3. Bases: 

a) Should be stored only within storage cabinets. 

b) Storage cabinets and pass-through cabinets must be labeled as "BASE- CORROSIVE". 

c) Cabinet construction shall be the same as for acid cabinets.  

d) Solid corrosive bases, used in laboratories, may be stored as general chemicals, i.e. it’s 

not necessary to have spill containment for solids. 

 

5.2.4.4. Oxidizers  

a)  May be stored in oxidizer storage cabinets. 

b) Oxidizers may be stored with some Bases, depending on the chemical, but shall never be 

stored in same cabinet or spill containment area as organic acids or flammable organics 

c) Cabinets and pass-through must be labeled as "Oxidizer".  

d) Construction shall be the same as an acid (Corrosives) cabinet. 

 

5.2.4.5. Miscellaneous: 

a)  Phosphorous oxychloride (POCl3), perchloric acid (HClO4) and boron tribromide 

(BBr3) must be stored in separate storage cabinets, away from the other corrosives, due 

to their high reactivity. 

b) The cabinets must be blue and labeled with their contents, and hazards (e.g. 

CORROSIVE, WATER REACTIVE).  

c) The cabinets may be of the same construction as acid cabinets. 

 

5.3. General chemical storage: 

a) Chemicals, and in particular flammable liquids or water reactive solids or liquids, should 

not be stored in basement areas.  

b) Non-hazardous chemicals should be stored in cabinets or on shelves in such a manner as 

to limit contact with incompatible materials, and to prevent their entry into floor or sink 

drains in the event of a leak from a container. 

 

5.4. Storage of Perchloric acid: 

a) Perchloric acid (73% or greater) forms highly explosive and unstable compounds with 

many combustible materials and with metals. Unstable perchlorate compounds may 
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collect in the duct work of improperly installed fume hoods and cause fire or violent 

explosions. 

b) Perchloric acid should be used with extreme caution and only in a fume hood designed 

for its use - a perchloric acid hood has corrosion-resistant ductwork and wash-down 

facilities. 

c) Containers of perchloric acid should be kept on trays of glass, ceramic, or polyethylene 

materials of sufficient capacity to hold all of the acid in case containers should leak. In 

general, acids should be stored on trays (polyethylene) with sufficient capacity to hold a 

leaking container's contents. 

d) Only minimum quantities should be kept, with no more than a one pound bottle in the 

laboratory at any time. No flammables or organic solvents should be used in a perchloric 

acid hood. 

e) Perchloric acid should not be kept for more than a year since explosive crystals may 

form. To verify adherence to this rule the requestor must place a date on the bottle of 

perchloric acid as soon as it is received. 

f) Discolored perchloric acid should not be touched, it is most likely contaminated and 

could be dangerous. Contact the Department of Environmental Health & Safety for 

proper disposal. 

 

5.5. Storage of Peroxides: 

These compounds are susceptible for the formation of peroxide compounds by reaction 

with atmospheric oxygen (keep away). Such compounds include: 

a)  Aldehydes. 

b)  Ethers, especially cyclic ethers and those containing primary and secondary alcohol 

group. 

c) Compounds containing benzylic hydrogen atoms (particularly if the hydrogens are on 

tertiary carbon atoms). 

d) Compounds containing the allylic structure, including most alkenes.  

e) Vinyl and vinylidene compounds. 
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6.1. Regulations of handling to be followed:  

a) The required Personal Protective Equipment must be worn when using, handling, 

transferring or transporting chemicals. 

b) Ensure all containers, baths, holding tanks, storage cabinets, etc., are properly labeled. If 

a chemical is transferred into smaller container or secondary container, the chemical 

identification and its associated hazards must be clearly labeled. 

c) A supply of spill clean-up materials shall be readily available in high chemical use, 

transfer and storage areas (e.g. 5 gallon containers or larger, more than 4 one gallon 

containers) for use in spill situations. 

d) As with storage, transportation of chemicals shall be done in a manner to prevent against 

accidental contact of incompatible materials. 

6.2. Chemical Containers Handling: 

6.2.A. Bottles/Containers (up to one gallon): 

a) Chemicals should never be transported on a passenger elevator. Individuals transporting 

single containers should use a chemical bottle carrier and use the stairs. 

b) When carrying a one gallon size bottle, it shall be supported by one hand at the neck of 

the bottle and one under the bottom. The use of chemical carriers to move individual 

bottles is strongly recommended. 

c) Multiple small containers (e.g. 20-100 ml or cc, 0.7-3.4 oz) can be carried in a chemical 

carrier or an over pack container of suitable size as long as chemically compatible. 

d) At no time shall either full or empty chemical bottles be transported without its cover 

firmly fastened. 

e) Empty bottles shall be handled and disposed of in accordance with the hazardous waste 

procedures. 

f) When two or more gallon size bottles are transported, it shall be by means of a cart which 

is constructed of a chemical resistant material. 

g) The carts shall provide a means of restraining containers against accidental dislodgment 

and breakage, and shall be capable of containing the volume of the largest bottle, should 

it break. 

h) The length or width of the cart shall not exceed 48 inches. 

i) Non-compatible chemicals shall not be transported within the same cart. 

6. Chemical Handling 
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6.2.B. Five Gallon Drums or containers: 

1. Five gallon drums shall be transported by means of cart or hand truck designed for the 

load. 

2. Five gallon drums may be stacked up to three drums high, provided that the drums are 

designed for stacking, while they are in bulk storage. No stacking of drums is allowed for 

In-Use storage. 

6.3. Training: 

1. All transporters  should receive training on this procedure.  

2. A list of trained personnel will be made available to Shipping and Receiving so that only 

trained personnel are permitted to transport chemicals. 
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Laboratory operations require transferring chemicals from the original labeled container into a 

secondary container (e.g., beaker, flask, or bottle). Portable containers must comply with the 

labeling requirements that are in accordance with  the Globally Harmonized System of Chemical 

Labeling (GHS). These secondary labeling shall be obtained from the manufacturer's original 

labeling and from MSDS.  

This labeling system is applied to all teaching and research laboratories of KSAU-HS and 

consists of the following items: (Figures 5 and 6) 

a) The product ID: to identify the chemical and the manufacturer's. 

b) A harmonized  (signal) signal word: is used to indicate the relative level of severity of 

hazard and alert the reader to a potential hazard on the label. The signal words are 

"danger," used for the more severe hazards, and "warning," which is used for less severe 

hazards. 

c) The GHS pictogram: is a symbol plus other graphic elements, such as a border, 

background pattern or color that is intended to convey specific information about the 

hazards of a chemical such as if classification of the hazard, reactivity and health hazard ( 

each one of these is will be coded by a number written on the specific color). Each 

pictogram consists of a different symbol on a white background within a red square frame 

set on a point (i.e., a red diamond). 

d) A hazard statement or precaution: is assigned to a hazard class and category to 

describe the nature of the hazard(s) of a chemical, including, where appropriate, the 

degree of hazard and proper handling and storage. 

e) PPE code: to describe the best PEEs that should be used when working with  this 

chemicals.   

 

7. Chemical Labeling  
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8.1. Responsibilities: 

a) Responsible for ensuring the safety and well-being of all members of the community 

engaged in laboratory work, covering both the research laboratories and the teaching 

laboratories.  

b) Responsible for ensuring that all faculty, staff, and students are trained and certified on an 

ongoing basis on the appropriate use and disposal of chemicals, on the hazards associated 

with electrical and electronic devices, on emergency procedures, and on general safe 

practices in carrying out experimental work (see form below). 

c) Has responsibility for managing the training programs, offers a one hour formal course, 

for all students engaging in research work, and advises on the individual training plans 

for the various teaching laboratories. 

d) The Committee encourages faculty to perform a self audit of their laboratories on a 

regular basis. 

e) Has responsibility to make sure that all laboratory supervisors and  instructors have filled 

the mandatory laboratory safety card  before running any laboratory session ( Figure 7).   

f) In the case of an accident, or any other unusual laboratory event, the Committee requires 

that those involved in such an event report it using the proper form. 

 

8.2. Composition of the committee: 

The committee is supervised by the vice Dean, Dr. AL-Juraian and by the chairman of 

the department of Basic Medical Sciences, Prof. Ahmad Aljada. Mr. Mahmoud 

Alkhateeb from the department of basic medical sciences is the College of Medicine 

Biosafety Officer. 

 

 

 

 

 

8. The laboratory Biosafety committee (LSC) at COM         
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9.1. Objectives: 

a) This course introduces all undergraduate students both males and females to common 

hazards and exposure risks, including chemical, electrical, radiological and biological 

hazards that are found in COM in KSAU-HS teaching or research laboratories.  

b) The course provides instruction on how to prevent exposure to these hazards and 

emergency response procedures in case of exposure. 

c) The course provides information on engineering and personal protective equipment 

needed during attending the laboratory or performing the experiments. 

d)  The course covers waste handling procedures as well as provides useful information on 

methods to ensure the research laboratory is free from common physical hazards.  

e) This course also provides information on security policies and procedures on the NIH 

campus as well as in the teaching or  research laboratory. 

9.2. Format of the course: 

a) This mandatory course will be given as a one hour power point presentation:  presented 

by one of the representative of the institutional biosafety department: Mr. Ahmad Mygha. 

b) The material of this course ( A Powerpoint presentation, laboratory safety standards, 

chemical hygine plan,  Emergency procedures, etc……)  will be available for all male 

and female students online on their blackboard, at least 2 months in advance befor having 

the exam.  

c) By the end of the lecture, students will be tested on  the course material by 10 MCQs. 

d) A passing score of 75% is required for certificate. 

 

9.3. The policy of the student's training course: 

a) All  undergraduate  students  shall  receive  laboratory  safety  training  before  

performing  any  work  in  teaching  or  research laboratories.  

9. Student's Introductory Course in Biosafety 
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b) He or she will not be allowed to attend, work permitted unescorted access to laboratories 

until trained. 

c) Training shall be approved  the institutional biosafety department and will be conducted 

by  their representative.  

d) An undergraduate student shall not be considered “trained” until he or she has passed the 

qualification test and received a certificate of completion.  

e) The LSC may  require and provide an  additional  training  for  particular  categories  of  

laboratory  or  for  particular laboratories (Such as skill lab) 

f) In teaching laboratories, the laboratory instructor shall provide supplementary training 

covering the hazards of the experiments to be performed; methods for avoiding exposure, 

including use of appropriate personal protective equipment; steps or techniques required 

to perform the experiment safely; and appropriate responses to emergency situations 

before the undergraduate student is permitted to perform an experiment. 

g) In research laboratories, the principal investigator shall provide  supplementary training 

covering the hazards present in the laboratory; methods for avoiding exposure, including 

use of appropriate personal protective equipment; and appropriate responses to 

emergency situations before the student is permitted to perform any work other than “No 

Risk” tasks.  

h) Undergraduate student shall not perform laboratory tasks without receiving training that 

includes steps necessary to perform the task safely. 

 

9.4.  Participants and responsibilities: 

 

9.4.1. Biosafety department: 

a) Prescribe and approve training 

b) Create & maintain Laboratory Safety Introductory Course. 

 

9.4.2. LSC: 

a) Enforce this policy. 

b) Make sure that all laboratory supervisor and instructors follow the guidelines and apply 

the policy. 

c) Assure the essential extra training is conducted by the each lab within the college.   

 

9.4.3. Principal investigators and lab directors: 

a) Enforce this policy 

b) Require all prescribed training before start of  the experimental work or lab access 

c) Provide laboratory-specific supplementary training. 

 

 9.4.4. Educational and Student's affair: 

a) Booking examination rooms. 

b) Inform students in advance about the exam schedule. 
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c) Download  the exam material on the blackboard. 

 

9.4.5. Undergraduate students: 

a) Pass the mandatory  Laboratory Safety Introductory Course  

b) Provide proof of training to principal investigator/lab director/instructor 

c)  to/read, understand, and follow all training provided 

d) Do not work on a task until provided with training 

 

9.5. Review cycle 

Annually 

 

9.6. Time frame of the course: 

1. The course will be conducted at both the male and female medical Colleges in 

KSAU-HS during the orientation period at the beginning of each year,  Student's will 

be informed at least one month in advance.  
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Student's Verification of Training Attendance 

 

I…………………………………………., I.D.# ……….………………………… 

certify that I have attended the biosafety training course carried out by the 

department of basic medical sciences in the College of Medicine of KSAU-HS 

during the orientation period. Hereby, I acknowledge I have read and understood 

the contents of this course and I affirm to follow these biosafety regulations during 

my study at KSAU-HS.  

 

Signature:                                                           Date: 

   

 

 

 

 

 

 

 

10. Appendix 
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This is just an example of the exam carried out for students after finishing the required 

biosafety training 

 

King Saud Bin ABdulaziz University for Health Sciences (KSAU-HS) 

College of Medicine 

Department of Basic Medical Sciences 

Student’s Biosafety Training 

Academic years ( 2016-2017) 

 

You will have 2 minutes to answer each question  

Q1. What is the number one way to prevent lab acquired infection when working with 

biological materials? 

A-Reading all the MSDS’s in the  lab 

B- Eating in the lab 

C- Wearing a face-shield at all times 

D. Washing your hands all the times. 

Q2. The correct steps to put on the PPE. 

A. Gown, mask, google (face shield and then gloves. 

B. Gloves, mask, googles, and then gown. 

C. Gown, gloves, mask and then googles. 

D. Googles, gown, mask, and then gloves  
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Q3. Which  oneof the following is considered a biohazardous material 

A. Human blood. 

B. Animals 

C. Cell Lines / Cultured Cells. 

D. All of the above are correct  

Q4. How long should you wash your hands after handling biological material, when 

removing gloves, or exiting the lab? 

A. 30 seconds 

B. 60 second 

C. 90 seconds 

D. 180 second 

Q5. Which of the following actions do NOT have the potential to create aerosols? 

A. Flaming an inoculating loop. 

B. Using a syringe. 

C. Homogenizing  the  tissue. 

D. All are correct. 

Q6. What is the definition of an Engineering control? 

A. Clothing worn by individuals to reduce exposure such as contact with chemicals or 

exposure to noise 

B. Equipment, ventilation systems, and processes that reduce the source of exposure.  

C. Controls that alter the way the work is done, including timing of work, policies and 

other rules, and work practices such as standards and operating procedures. 

D. Not using or substituting hazardous materials with less hazardous ones. 
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Q7.Which is NOT a preventative measure that should be taken when working with blood 

borne pathogens? 

A. Using a Biological Safety Cabinet. 

B. Taking antibiotics. 

C.  Wear PPE. 

D. Be aware of the wright procedure of sharps use and decontamination. 

Q8. Laboratory personnel must be trained in biological spill clean-up: 

A. As the schedule allows. 

B. As soon as a spill needing clean-up occurs. 

C. Before starting work with biological materials. 

D. He shouldn’t perform this task. 

Q9. Which of the following is a safety consideration when using centrifuges. 

A. Use of safety cups 

B. Balanced tubes 

C. Rotor condition (no cracks or defects) 

D. All of above are correct.  

Q10. When the alarm bells are ringing, which of the following actions are correct? (Choose 

all correct answers) 

  Turn off gas 

  Follow the directions of emergency wardens 

  Run to the nearest emergency exit 

  Use the nearest safe emergency exit to leave the building 

  Immediately go home 

  Stand just outside the emergency exit 

  Stand about 50 feet away from the emergency exit after exiting the building 

 



  
 

  

 

 

 

42 
 

Choose True or False from the following  

1. In order to obtain first aid assistance, call the extension 111 from a local phone. 

( ) True 

( ) False 

2. Work surfaces should be decontaminated at the end of each experiment. 

( ) True 

( ) False 

3. Formaldehyde is a good choice of chemical decontaminate because it is non-toxic to human 

beings. 

( ) True 

( ) False 

4. Respirators, including N95s, must be fit tested annually. 

( ) True 

( ) False 

5. For something to be considered hazardous, it must always cause harm. 

( ) True 

( ) False 

6. If you have difficulty with stairs, you should use an elevator when alarm bells are ringing. 

( ) True 

( ) False 

7. To dilute a concentrated strong acid (like HCL), you should add the acid first then add the 

distilled water 

( ) True 

( ) False 

8. Nitric acid ( an Oxidizers) can be stored with ethanol ( an inflammable) in the same cabinet 

( ) True 

( ) False 
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Figure 1: International biohazard warning symbols and signs for care and handling of hazardous 

materials. 
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Figure 

 

Figure 2: Donning your personal protective equipments.  
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Figure 3: Doffing  your personal protective equipments.  
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Figure 4: How to wash your hands properly.  

  

 

 

 

General Laboratory Safety at the laboratories of the COM, KSAU-HS 
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Figure 5: Secondary Labels used when working and handling laboratory chemicals.  
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Figure 6:  Example how to fill the secondary label using the original label. 
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Figure 7: Laboratory safety card with explanation. 
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1. Purpose 
 
This Chemical Hygiene Plan has been developed to help you work with laboratory chemicals safely 

and in a manner that complies with prevailing regulations and recommended standards. 

The purpose of the Chemical Hygiene Plan is to describe proper practices, procedures, equipment 

and facilities that have been designed and implemented to protect faculty, staff, and students 

from the effects of hazardous chemicals in the laboratory. 

 

Each department or unit using lab chemicals will appoint a Safety Services Department 
representative who is responsible for department-specific or unit-specific aspects of the Chemical 
Hygiene Plan. Safety Services Department directs and supports individuals, supervisors, and 
Laboratory Custodians (Safety Services Department representative) in maintaining safe laboratory 
environments. This Chemical Hygiene Plan and OSHA's Standard, "Occupational Exposure to 
Hazardous Chemicals in Laboratories" (29 CFR 1910.1450), commonly referred to as the "Lab 
Standard," applies to all KSAU-HS University laboratories handling hazardous chemicals. 
 

 

2. Scope and Application 

 
The Chemical Hygiene Plan outlines the minimum health and safety requirements for those 
laboratories/operations that are engaged in the "laboratory use of hazardous chemicals" under 
the auspices of the KSAU- HS safety department. 
 
The CHP, which is applicable to All KSAU- HS laboratories inside the campus. 
 

 
               Section 1.  General Guidelines for Handling Hazardous Chemicals:- 
 

1) It is possible to handle all chemicals safely, especially in a controlled laboratory 
environment. Users must understand the potential hazards associated with all chemicals in 
their lab. Obtain and review Manufacturer's Safety Data Sheets ( MSDS) and hazard labels 
before using chemicals. 

 
2) Ensure that necessary supplies and equipment are available for handling small spills. 

See procedures in KSAU- laboratories guideline. Also, know emergency numbers of the 
KSAU –HS University and basic emergency response procedures. A basic chemical spill 
procedure should be posted in each lab or area where chemicals are handled. 

 
3) Know the location and proper use of safety equipment such as emergency showers, eye 

wash stations, and fire alarms. In the event of skin or eye contact with chemicals, 
immediately remove affected clothing and flush the area of contact with cool water for 15 
minutes. Get immediate medical assistance by calling Safety and Security hot line (……). 
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4) Do not work alone in the laboratory if you are working with chemicals. 
 

5) Purchase minimum amounts of hazardous materials necessary to accomplish work and 
dispense only amounts necessary for immediate use. 

 
6) Use hazardous materials only as directed and for their intended purpose. 

 
7) Never smell or taste any chemical as a mean of identification. 

 
8) Avoid direct contact with any chemicals. Use engineering controls (such as certified fume 

hoods) and personal protective equipments to avoid exposure. 
 

9) Smoking, drinking, eating, the storage of food, and the application of cosmetics are 
forbidden in areas where chemicals are in use. 

 
10) All chemicals must be dated upon delivery to the laboratory, and be checked for integrity 

on an annual basis. 
 

11) Store chemicals in compatible categories, not alphabetically. 
 

12) DO NOT USE damaged containers or glassware in poor condition. 
 

13) Never use mouth suction for pipetting. 
 

14) Wash hands immediately after working with chemicals. 
 

15) Only trained personnel are permitted to handle chemicals in the lab. 
 

 
 
For more information, you can receive the general procedures of laboratory operation (KSAU-HS 

Laboratory Safety Guidelines) . 
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Section 2: Personnel 
2.1 Safety Personnel 
List the names of key safety personnel.  In addition to indicating the individual in charge of the 
laboratory Custodians and the Safety departments staff the names of key staff or other important 
individuals should be included. 

Name Position Phone 

Dr. Nawfal Al Jerian Associate Dean of Academic Affair  95313 

Professor Ahmad Aljada Chairman of Basic Medical Sciences 
Department (BMSD) 

95267 

Dr. Hussain Al Dera Assistant Professor of Physiology 95257 

Dr. Altayeb Ahmed Associate Professor of Anatomy 95269 

Mr. Mahmoud ALkhateeb Lecturer of Physiology  95147 

Dr. Ibrahim Hoja Teaching Assistant of Anatomy 95256 

   

   

  
2.2 Laboratory Staff/Students 
List all individuals who work with hazardous chemicals in the labs and are therefore subject to this 
plan. 
 

Name Name 

Professor. Ahmad Aljada Dr. Abdulrahman Alraddadi 

Dr. Ibrahim Hoja Dr. Husam Zawawi 

Dr. Altayeb Ahmed Mr. Mahmoud Alkhateeb 

Dr. Waseem Altalalwah Mr. Muwafaq Khdeir 

Dr. Hussain AL dera  

Dr. Amer Abushouk  

Dr. Sultan Alqahtani  

Dr. Mohammad Assiri  

Dr. Elhadi Kheir  

 
2.3  Laboratory Room Locations 
 
List all rooms in which use of hazardous chemicals will occur: 
 

Building Rooms Shared Facility (Y/N) 

COM Physiology laboratories Y 

COM Biochemistry laboratories Y 

COM Anatomy laboratories Y 

   



 

4 

 

Section 3:  Laboratory-Specific Policies 
 
Include below all laboratory-specific policies instituted by the Lab Custodian (e.g., lab coats must 
be worn in the lab at all time, no working alone, etc.).  This space provides the opportunity to place 
in one location and document the lab’s safety policies related to the use of hazardous chemicals. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

General laboratory working policies for all teaching and research labs: 

Access: 

a) Please note that all emergency telephone numbers including fire department, biosafety 

and security are provided at the entrance of each lab. Please be aware of these 

numbers.  

b) Only certified and trained person is allowed to enter the lab. Any staff member, 

technician or student would like to use the laboratory or attend a laboratory session 

should provide the supervisor or course instructor with his  biosafety training 

certificate.   

c) The international biohazard warning symbols and signs for care and handling 

of hazardous materials must be displayed on the doors of the rooms where 

microorganisms of Risk Group 2 or higher risk groups are handled. 

d) Only authorized persons should be allowed to enter the laboratory working areas.  

e) Laboratory doors should be kept closed. 

f) Children should not be authorized or allowed to enter laboratory working areas.  

g) No animals should be admitted other than those involved in the work of the laboratory 

and approved by IRB. 

 

Personal protection and personal protective equipments (PPEs): 

a) Laboratory coveralls, gowns or uniforms must be worn at all times for work in the 

laboratory.  

b) Safety glasses, face shields (visors) or other protective devices must be worn when it 

is necessary to protect the eyes and face from splashes, impacting objects and sources of 

artificial ultraviolet radiation.  

c) Appropriate gloves must be worn for all procedures that may involve direct or 

accidental contact with blood, body fluids and other potentially infectious materials or 

infected animals. After use, gloves should be removed aseptically and hands must then be 

washed.   

d) Personnel must wash their hands after handling infectious materials before they leave 

the laboratory working areas    

e) It is prohibited to wear protective laboratory clothing outside the laboratory, e.g. in 

canteens, coffee rooms, offices, libraries, staff rooms and toilets. 

f) Open-toed footwear must not be worn in laboratories. 

g) Eating, drinking, smoking, applying cosmetics and handling contact lenses is 

prohibited in the laboratory working areas.  

h) Storing human food or drinks anywhere in the laboratory working areas is prohibited. 

9. Protective laboratory clothing that has been used in the laboratory must not be stored in 

the same lockers or cupboards as street clothing. 

i) No articles should be placed in the mouth – pens, pencils, chewing gum – in the 

laboratory. 

 

 

 

j) Cosmetics should not be applied in the laboratory 

2.1.3. Procedures and precuations: 

a) Pipetting by mouth must be strictly forbidden.  

b) Materials must not be placed in the mouth and labels must not be licked.  
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j) Cosmetics should not be applied in the laboratory. 

Procedures and precuations: 

a) Pipetting by mouth is strictly forbidden.  

a) Materials must not be placed in the mouth and labels must not be licked.  

b) All technical procedures should be performed in a way that minimize the formation of 

aerosols and droplets. 

c) The use of hypodermic needles and syringes should be limited. They must not be used 

as substitutes for pipetting devices or for any purpose other than parenteral 

injection or aspiration of fluids from animals or human. 

d) All spills, accidents and overt or potential exposures to infectious materials must be 

reported directly to the laboratory supervisor. A written record of such 

accidents and incidents should be maintained.  

e) Follow the written procedure explained below for the clean-up of all spills in case of 

any chemical spill.  

f) Glassware should be replaced with plastic ware whenever possible. 

g) Plastic Pasteur pipettes should replace those made of glass. 

h) Contaminated liquids must be decontaminated (chemically or physically) before 

discharge to the sanitary sewer. An effluent treatment system may be required, 

depending on the risk assessment for the agent(s) being handled.  

i) Written documents that are expected to be removed from the laboratory need to be 

protected from contamination while in the laboratory. 

 

Laboratory working areas:  

a) The laboratory should be kept neat, clean and free of materials that are not pertinent to 

the work. 

b) Work surfaces must be decontaminated after any spill of potentially dangerous 

material and at the end of the working day. 

c) All contaminated materials, specimens and cultures must be decontaminated before 

disposal or cleaning for reuse.  

d) Packing and transportation must follow applicable national and/or international 

regulations.  

e) When windows can be opened, they should be fitted with arthropod-proof screens. 

 

 

Remember: 

Follow all manufacturer’s instructions, MSDS, and SOPs when using any of the laboratory 

equipment or chemical and be aware of other regulation written by the laboratory supervisor 

in the SOPs. (All laboratories with the COM have their own MSDS and SOP files within each 

lab). 
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Specific safety policy for anatomy laboratories: 

 Work in anatomy labs, while illuminating and worthwhile, does pose some health and safety 

risks that need to be considered and addressed. Below is a list of work practices that MUST be 

followed during all lab sessions and prep work.  

a) Only four uncovered cadavers may be exposed during any lab session. The 

ventilation system can only accommodate four gurneys.  

b) Check to make sure ventilation in the labs is “ON” before starting work. Do NOT 

unzip or open cadaver or specimen bags for a class if you don’t think the hoods are 

working.  

c) Keep cadavers covered in zipped body bags when they are not being studied.  

d) Do not eat, drink, apply lip balm, or touch your face while in the Anatomy Lab.  

e) Wear examination gloves when handling specimens, cadavers, or waste material.  

f) Change gloves when damaged and periodically as needed.  

g) Wear eye protection when working with cadavers and preserved specimens.  

h) Wear a lab coat or scrubs when doing dissections to protect your clothes. For 

significant splash hazards, wear an apron over the lab coat.  

i) Dispose of all scalpel blades and other sharps in red “SHARPS” containers.  

j) Wash hands and any exposed skin immediately on contact with embalming fluid 

and before leaving the dissection area.  

k) All waste containers must be kept closed when not actively being filled. Do not 

overfill.  

l) Report injuries or problems to the laboratory supervisor as soon as possible. 
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Section 4:  Laboratory SOPs – Procedure Form 
Note :- (if you already has SOPs producers please attached) 
 
Title:         Rev. Date: 
 
Prepared By:            
 
Prior Approval: This procedure is considered hazardous enough that prior approval is needed from 
the Principal Investigator: Y    
Involves Use of Particularly Hazardous Substance (PHS)? No         
 Carcinogen: yes     Reproductive Toxin: yes      High Acute Toxicity: yes 
Does this procedure require medical surveillance?      yes 
Does this require use of a fit-tested respirator?   yes  
Brief Description of Procedure (100 words or less):  
 
 
 
 
Location: List the locations (buildings/rooms) where this procedure may be performed.  For use of a 
PHS indicate a more precise location within the room, if appropriate, as the designated area. 
 
 
 
Chemicals Involved: 

Chemical Physical or Health Hazard (e.g., carcinogen, corrosive) 

Chloroform Toxic if inhaled or ingested. Carcinogenic and corrosive.  
Eye and skin irritant 

Mercaptoethanol 
 

Toxic to upper respiratory tract, eyes, central nervous 

system (CNS) if inhaled or ingested. Eye and skin irritant 

Sodium azide  Poison and highly  systemic toxic by all routes of 

exposure.  Readily absorbed through the skin. Corrosive 

to eyes and skin. Highly explosive   
Ethidium bromide A potent mutagen and is an irritant to the eyes, skin and 

respiratory tract.  

Methanol Highly flammable and an acute toxin. 

Formalin Corrosive. A potent mutagen and is an irritant to the 
eyes, skin and respiratory tract. 

Phenol Toxic to kidneys, liver, central nervous system (CNS). 
Ethanol toxic 

 
 
Exposure Controls: (check all that apply) 
PPE:  Safety Glasses  Face shield   Chemical Splash Goggles   

 Chemical apron   Gloves (type):    
 

Please see attached SOP for all special  SOP procedure  involving Carcinogenic, Corrosive and 

toxic chemicals.     

1. Anatomy laboratory. 

2. Biochemistry laboratory. 

SOPs for the all teaching and research laboratories 

Department of  Basic Medical Sciences 

11/April/2017 
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 Lab coat    Respirator (type):  
 Other  

 
 
Engineering Control: 

 Fume hood  Biosafety cabinet  Glove box  Vented gas cabinet  
 Other (include controls as pressure relief valves, intrinsically safe hot plates, auto shut-offs):  

 
 
 
Administrative Controls:  List any specific work practices needed to perform this procedure (e.g., 
cannot be performed alone, must notify other staff members before beginning, etc.). 
 
 
 
 
Task Hazard Control Table:  For procedures involving numerous steps it may be convenient to 
indicate specific requirements for individual tasks in the table below: 

Task Required PPE and/or Engineering Controls 

Working with Formalin phenol or handling 

or working with cadavers.  

PPE: Protective clothing, protective gloves, eye 

protection, face protection and Respiratory 

Protection.  

Engineering control: safety shower and eye wash 

stations.   
Working with Mercaptoethanol 

 

PPE: Protective clothing, protective gloves, eye 

protection, face protection and Respiratory 

Protection.  

Engineering control: Fume hood, safety shower and 

eye wash stations.   
Working with Soium  azide  PPE: Nitrile disposable gloves,  Double-gloving, 

safety glasses with side shields or chemical splash 

goggles. A laboratory coat,  a chemical-resistant 

apron, closed toe. 

Engineering control: Fume hood, safety shower and 

eye wash stations.   
Working with Ethidium bromide PPE: Nitrile disposable gloves,  Double-gloving, 

safety glasses with side shields or chemical splash 

goggles. A laboratory coat,  a chemical-resistant 

apron, closed toe. 

Engineering control: Fume hood, safety shower and 

eye wash stations.   
Methanol PPE: Nitrile disposable gloves,  Double-gloving, 

safety glasses with side shields or chemical splash 

goggles. A laboratory coat,  a chemical-resistant 

apron, closed toe. 

Engineering control: Fume hood, safety shower and 

eye wash stations.   

 

Any procedure including working with formalin procedure shouldn’t be performed by a single 

person and any person should work with formalin must inform the anatomy division supervisor. 

During teaching, the laboratory instructor should remind the students about the SOPs 

procedures. 
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Waste Disposal: Describe any chemical waste generated and the disposal method used. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

4.1 Handling and disposal procedures for contaminated materials and wastes: 

 

4.1.1 Sharps After use: 

a) Hypodermic needles should not be recapped, clipped or removed from disposable 

syringes.  

b) The complete assembly should be placed in a sharps disposal container. 

c) Disposable syringes, scalpels used alone or with needles, should be placed in sharps 

disposal containers and incinerated, with prior autoclaving if required.  

d) Sharps disposal containers must be puncture-proof/-resistant and must not be filled 

to capacity. When they are three-quarters full they should be placed in “infectious 

waste” containers and incinerated, with prior autoclaving if laboratory practice 

requires it. Sharps disposal containers must not be discarded in landfills. 

 

4.1.2 Contaminated (potentially infectious) materials for autoclaving and reuse: 

a) No precleaning should be attempted of any contaminated (potentially infectious) 

materials to be autoclaved and reused.  

b) Any necessary cleaning or repair must be done only after autoclaving or 

disinfection. 

c)  Dissection tolls should be washed and disinfected with 70% elcohol. 

4.1.3 Contaminated (potentially infectious) materials for disposal: 

a) Apart from sharps, which are dealt with above, all contaminated (potentially 

infectious) materials should be autoclaved in leak proof containers, e.g. autoclavable, 

color-coded plastic bags, before disposal.  

b) After autoclaving, the material may be placed in transfer containers for transport 

to the incinerator.  

c) If possible, materials deriving from healthcare activities should not be discarded 

in landfills even after decontamination.  

d) The contaminated waste should be placed in designated containers (e.g. colour-

coded bags) and transported directly to the incinerator. 

e) Reusable transfer containers should be leak-proof and have tight-fitting covers. 

They should be disinfected and cleaned before they are returned to the laboratory for 

further use.  

f) Discard containers, pans or jars, preferably unbreakable (e.g. plastic), should be 

placed at every work station. 
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4.2 Anatomy laboratory Waste disposal: 

4.2.1 Human parts and cadavers:  This part is usually managed through coordination 

between the anatomy division head and the college administration. The anatomy lab 

supervisor should follow the following procedure: 

a) All human body parts should be separated and  collected in special plastic bags 

for disposal and stored at a fridge (2-4 oC) until disposable time, once needed 

b) On the time of disposal, a memo should be sent to the vice president with a 

detailed report of the disposable material, bodies and/or body parts. 

c) A request is then sent from the vice president to the Imara of Al-Riyadh 

regarding this issue which in turns sent a memo to the ministry of interior. 

d) Once received, the ministry of interior will send a request to the AL-Riyadh 

municipality to take care of this matter which in turns comes to collect these 

human disposable materials and dissected cadavers to a crematorium for 

disposal.   

4.2.2. Embalming fluid: 

a) All collected embalming fluids (usually mixed with “body” fluids) from 

cadavers are collected in in 5-gallon carboys, according to the protocol established 

by the anatomy department. 

b) As hazardous waste, embalming or preservative fluid waste may only be stored 

in the lab up to 60 days from first use.  

c) A spill kit is available in the lab for cleaning up minor spills.  

4.2.3 Hazardous lab trash dry waste: 

Lab Trash includes used gloves and paper towels that might have chemical or biological 

residue on them.  

a) Lab trash must be treated as hazardous waste and are collected in the special 

plastic bags. 

b) Wear gloves when handling lab trash.   

4.2.4 Sharps Waste  

a) Sharps waste includes broken glass and blades.  

b) The sharp points and edges pose a significant risk of punctures and cuts to 

people handling the waste materials.  Do not overfill waste containers.  

c) Close up and tape containers when about ¾ full and prepare for disposal 

appropriate to waste type.  Place scalpel blades and needles in red designated 

plastic boxes labeled “Sharps”. 
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Accidental Spills: Describe procedure for handling small chemical spills that may occur during this 
procedure.  Note that for large spills it may be appropriate to call 111. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Each lab have a body fluid (spill wips) and chemical spill kits that are placed in a clear 

position. Staff members, technicians and students using the labs should receive their spill 

training before being allowed to use the labs facilities. 

The following equipment are provided in each lab and are needed for body fluids or 

chemical spill procedures :  

a) Chemical or body fluid spill kits. 

b) Protective clothing, e.g. heavy-duty rubber gloves, overshoes or rubber 

boots, and respirators.  

c) Scoops and dustpans. 

d) Forceps for picking up broken glass. 

e) Mops, cloths and paper towels. 

f) Buckets. 

g) Soda ash (sodium carbonate, Na2CO3 ) or sodium bicarbonate (NaHCO3 ) 

for neutralizing acids and corrosive chemicals. 

h) Sand (to cover alkali spills). 

i) Non-flammable detergent. 

 

4.3 Emergency spill procedure:  

a) Evacuate the area immediately if there is an immediate threat of fire, explosion or risk to 

health. If possible, as you leave, close doors to prevent further spread or contamination and 

turn off any ignition sources if a flammable material is involved.  

b) Emergency stop buttons are available in some laboratories which will shut the power down 

to the area. Removing ignition sources in this way can prevent a fire.  

c)  Isolate and control access to the spill area. Do not allow non-essential workers to enter the 

spill area. 

d)  If the emergency services are required:  Raise the alarm Notify Emergency Services 

directly and University Security.  Identify your location, people, chemical/s and hazards 

involved. Don’t attempt to clean up the spill unless effective risk control measures can be 

implemented and the spill can be managed.   

e) If so, physical and chemical properties of a chemical can be found on the MSDS or label. It 

may be possible to delegate another person to source the MSDS while the alarm is being 

raised, Apply first aid and treat contaminated individuals as per the MSDS.  

d) Deliver “Sharps” to their designed. Keep Box closed, labeled and with no 

protruding parts. Do not over fill the container.   

e) Broken glass that is not contaminated with blood or other biohazards may be 

placed in a cardboard or plastic box labeled simply “Broken Glass”.  

f) Tape the box closed before putting it in standard trash cans or garbage bins. 

g)   Broken glass from a dropped preservative or other chemical container must also 

be handled as “Broken Glass”. However, instead of disposing in the standard 

trash, put the sealed up box in with the hazardous “lab trash”. 
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 The following prompt action should be taken for direct exposure. 

a) Remove a casualty to fresh air.  

b) Remove contaminated clothing and shoes immediately. 

c) In case of contact with chemical, immediately flush skin and eyes with running water for at 

least 15 minutes using eyewash and/or safety shower. 

d)  Use safety shower if necessary. 

e) Complete KSAU-HS accident/ Injury/ Hazard notification form. 

 

4.4 Spill clean-up procedure: 

In the event of a spill of infectious or potentially infectious material: (Blood or Body 

Fluids): Use the body fluid spill kit according to the manufacturer's instructions. 

4.4.1 Spills in the open area. 

Have a complete biological spill kit ready to go before starting the clean up.  

a) When potentially bio-hazardous materials are spilled in open area of the laboratory 

evacuate the laboratory immediately to limit exposure to aerosols.  

b) Upon exiting the laboratory, warn other personnel in the area of the incident. 

c)  If clothing and/or skin is known or suspected to have been contaminated during 

incident, proceed immediately to full immersion emergency shower or changing area 

providing shower suitable for personal decontamination.  

d)  Remove contaminated clothing with gloved hands, folding contaminated area inward. 

Discard clothing in a red biohazard bag or place clothing directly in an autoclave.  

e)  Thoroughly wash all potentially contaminated areas, arms, face, and hands with soap 

and warm water.  

f) Avoid reentry into the laboratory for at least 30 minutes to allow for the settling of 

aerosols potentially generated by the spill.  

g) Wear the appropriate PPE for cleaning operation. This must include at a minimum: 

gloves, eye protection, and laboratory coat. Spills involving high risk bio-hazardous 

agents with high potential for aerosol transmission may require additional PPE including 

respiratory protection.  

h) Cover spill gently with paper towel(s), apply disinfectant as specified in product MSDS 

or recommended by Disinfecting Guidelines onto adjacent surfaces working toward 

spill. Complete action by applying copious amount of disinfectant to actual spill area. 

(generally, 5% bleach solutions are appropriate (1:10); but for spills on aircraft, 

quaternary ammonium disinfectants should be used).  

i) Apply disinfectant concentrically beginning at the outer margin of the spill area, 

working toward the centre. 

j) Allow disinfectant to stand for at least 15 minutes, proceed with thorough wipe-down of 

spill and adjacent surface areas. Note; however, whenever sharp materials are involved, 

wipe down and collection of waste materials shall be conducted via mechanical means.  

k) If the floor and sink are affected by the spill, flush these areas with disinfectant.  

l) Dispose all liquid and solid waste generated during spill cleanup as bio-hazardous waste 

through KSAU-HS University Safety Office. 
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4.4.2 Spills inside a Biological Safety Cabinet (BSC).  

Have a complete biological spill kit ready to go before starting the clean up.  

A spill that is confined to the interior of a properly operating BSC may present little or 

no hazard to personnel in the area. In the event of a bio-hazardous spill within a BSC, 

the following procedures shall be followed:  

a) Leave the cabinet on: while wearing gloves, spray or wipe cabinet walls, work surfaces, 

and equipment with suitable disinfectant as specified by the MSDS. If necessary, flood 

the work surface, as well as drain pans and catch basins below the work surface with 

disinfectant for a contact time of at least 20 minutes.  

b) Soak up disinfectant and spill with spill pad or paper towels. Drain catch basin into an 

appropriate container. Lift front exhaust grill and tray and wipe all surfaces. Ensure that 

no paper towels or solid debris are blown into the area beneath the grill.  

c) Autoclave all clean-up materials before disposal in the biohazard waste container. Wash 

hands thoroughly with soap and water after the clean-up procedure. 

4.4.3 Spill Inside a Centrifuge: 

Have a complete biological spill kit ready to go before starting the clean up.  

a) Clear area of all personnel. Wait 30 minutes for aerosol to settle before  attempting to 

clean up the spill. 

b) Wear a lab coat, safety goggles, appropriate respiratory protection and gloves during 

clean up. 

c) Remove rotors and buckets to the nearest biological safety cabinet. The rotors and 

buckets will also need to be properly decontaminated. 

d) Thoroughly disinfect inside of centrifuge. 

e) Remove contaminated debris after disinfection, place in appropriate biohazardous waste 

container(s) and autoclave before disposal. 

4.5 Chemical Spill: 

IN ALL CASES, Have a complete biological spill kit ready to go before starting the clean up.  

The following actions should be taken in the event of a significant chemical spill: 

a) Notify the appropriate safety officer immediately.  

b) Evacuate non-essential personnel from the area.  

c) Attend to persons who may have been contaminated.  

d) If the spilled material is flammable, extinguish all open flames, turn off gas in  the room 

and adjacent areas, open windows (if possible), and switch off  electrical equipment that 

may spark. 

e) Avoid breathing vapor from spilled material. 

f) Establish exhaust ventilation if it is safe to do so.  

g) Secure the necessary items (see above) to clean up the spill. 

 

In the event of a spill involving the release of a type or quantity of a chemical which does 

not pose an immediate risk to health and does not involve chemical contamination to the 

body:  

a) Notify lab personnel and neighbors of the accident.  

b) Isolate the area. Close lab doors and evacuate the immediate area if necessary.  

c) Remove ignition sources and unplug nearby electrical equipment.  

d) Establish exhaust ventilation. Vent vapors to outside of building only (open windows 

and turn on fume hoods).  

e) Locate spill kit.  

f) Choose appropriate PPE (goggles, face shield, impervious gloves, lab coat, apron, etc.). 
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g) Confine and contain spill.  

h) Acid and base spills should be neutralized prior to cleanup. Cover with appropriate 

absorbent material.  

i) Sweep solid material into a plastic dust pan and place in a sealed container. 

j) Wet mop spill area. Be sure to decontaminate broom, dustpan, etc.  

k) Put all contaminated items (gloves, clothing, etc.) into a sealed container or plastic bag. 

l) Return spill kit to storage location and arrange for used contents to be replaced. 13) Inform 

the Laboratory Manager. 

4.5.1 Spills requiring special procedures 

a) Hydrofluoric Acid (HF) 

1. Do Not use water For spills of any amount of concentrated HF or buffered HF outside of a 

fume hood EVACUATE LABORATORY AND CALL safety department. 

2. Neutralize with soda ash or lime (or absorb spill with special HF spill pillow). 

 

b) Mercury: 

1. Use a special mercury spill kit  

2. Use aspirator bulb or suction device to collect mercury beads (DO NOT USE         

    VACUUM CLEANER).  

3.  Mop up mercury with mercury decontaminating powder.  

4. Contact the Occupational Hygiene Advisers and ask for assistance if you are unable  

     to accomplish adequate clean up.  

5. Label waste with a Hazardous Chemical Waste Tag and the safety department that  

    the sealed waste container needs to be picked up and disposed of. 

 

c) Acid and caustic spills:  

1. Ensure you are wearing appropriate protective clothing (goggles, gloves and shoes,  

     respirator). 

2. Ensure area is well ventilated. 

3. Neutralise and absorb spill e.g. sodium bicarbonate. 

4. Scoop up waste is plastic waste bags. 

5. Mop floors after clean-up. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

15 

 

Decontamination Procedures (required for PHS use): Describe the procedure for decontamination 
of personnel and equipment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. autoclaving:  

For the Treatment of infectious waste including tissues, cultured cells, plates, sharps etc……using 

steam sterilization (autoclaving) which normally operates at temperature of 250 ºF (121ºC), a pressure 

of 15 psi, and a cycle time of 30 minutes.  All autoclaves are monitored after each autoclaving process 

for proper functioning using a biological indicator and by the autoclave tape. Antineoplastic  agents, 

toxic chemicals, and volatile chemicals, which could be vaporized and  disseminated by the heat, 

should not be autoclaved. 

2. Disinfection: 

By using liquid chemicals to eliminate virtually all pathogenic microorganisms, with the exception of 

bacterial spores, on work surfaces, safety cabinets, and equipment. Common disinfectants used 

(ethylalcohol 70%, hydrogen peroxide 3-65 and formaldehyde 1-8%) 

3. Antisepsis: 

Antisepsis is the application of a liquid antimicrobial chemical to skin or living tissue to inhibit or 

destroy microorganisms. It includes swabbing an injection site on a person or animal and hand 

washing with germicidal solutions. 

4. Dry sterilization:  

Sterilization procedures kill all microorganisms. Methods used in sterilization procedures include dry 

heat.  

5. Cleaning uses of water: 

Detergent, and some mechanical action such as scrubbing with a gloved hand or brush. Cleaning is 

often a required step before sterilization or disinfection of inanimate objects because it removes all 

material such as soil or organic material and reduces the number of microorganisms on an object. 

 

6. Decontamination of PPEs: 

You must remove and discard contaminated clothing and PPE that cannot be decontaminated because 

it is permeable and/or not chemically resistant. 

Methods for decontamination depend on the PPE or equipment and the hazardous substances at the 

site and include:  

a) Rinsing or dissolving. 

b) Scraping, brushing, and wiping. 

c) Evaporation, then rinsing. 

d) Washing with soap and water. 

e) Chemical disinfection or neutralization. 

f) A combination of the above. 
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Training: Describe any training needed prior to performing this procedure.  Include training 
performed in-lab and any required demonstrations of competency. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Safety Manager Approval:  I have reviewed this procedure and approved it for use.  Note: 
Modifications to the procedure may require update to this form. 
 
 
 
Name      Signature    Date

Biosafety training for faculty and staff: 

Carried each year by the biosaftey departments. All members involved in the laboratory works 

are trained and certified. 

 

Student training: 

All students receive a special biosafety training and should pass the  biosafety exam before 

starting of the academic year. This training is approved by the COM and biosafety department 

and run yearly t the beginning of the orientation procedure for all students. 

Mahmoud ALkhateeb  11/Apr/2017 
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Section 5:  Laboratory SOPs – Task Table 
 
Prepared By:                                                 Revision Date: 
 
For many procedures a simple description of the tasks, the associated hazards, and the PPE 
required to mitigate risks is acceptable.  This table is not appropriate for work involving 
Particularly Hazardous Substances or for use of chemicals that pose a high risk due to reactivity or 
other properties.  This table is appropriate for describing safety requirements for miscellaneous 
tasks performed in a laboratory. 
 

Task Hazard Description Required PPE and Engineering 
Controls 

Chemicals preperation Toxic, Poison carcinogenic and 
corrosive 

PPE: Protective clothing, 

protective gloves, eye 

protection, face protection and 

Respiratory Protection.  

Engineering control: Fume 
hood, eye washer,  hood, 
centrifuge.  

Cadevers handling  Infections, formalin exposure 
and cuts and injury 

PPE: Protective clothing, 

protective gloves, eye 

protection, face protection and 

Respiratory Protection.  

 

Human cells Tissue culture  Infections,  PPE: Protective clothing, 

protective gloves, eye 

protection, face protection and 

Respiratory Protection.  

Engineering control: Fume, 
eye washer,  hood, centrifuge, 
autoclave, safety cabinet 

Blood collection and working 
with blood 

Infections, cuts and injuries PPE: Protective clothing, 

protective gloves, eye 

protection, face protection and 

Respiratory Protection.  
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Section 6: Orientation Checklist: 
A checklist for all laboratory personnel listed in Section 1 must be filled out. 
As part of my orientation with the laboratory operation I have read and am familiar with the 
contents (and location) of:  

 The OSHA Laboratory Standard    KSAU – HS Campus CHP 
 The KSAU-HS Laboratory Safety Guide    the Laboratory CHP 
 MSDSs for lab chemicals       

 
I have been instructed on: 

 The chemical hazards in the lab                             Laboratory-specific policies 
 The relevant exposure limits [PELs (OSHA), TLVs (ACGIH), etc.] 
 The signs and symptoms associated with exposures to hazardous chemicals used in the lab 
 The physical hazards of the laboratory (heat, electrical, mechanical, etc.) 

 
Reviewed the laboratories emergency procedures, including: 

 Emergency phone numbers                             Procedures for uncontrolled releases 
 Evacuation routes                               Safety equipment failure procedures 
 Review location and use of chemical spill kits 
 Laboratory exhaust failure procedure 

The location of emergency equipment: 
  Fire extinguishers    Eye wash stations 
  Safety showers    First-aid supplies 
 
I have been made familiar with routine operations of the laboratory, including: 

 Lab cleaning and maintenance rules  Waste handling procedures  
 Proper use of PPE     Chemical procurement practices 
 Chemical storage policies for the lab  The proper use of chemical fume hoods 

 
In addition, I have been made familiar with the following lab-specific health and safety features 
and safety resources: 
 

          
 

          
 

          
 

          
 
I have completed orientation of all the above items 
 
Name:         Date: 
 
Signature: …………………………………….                      (Lab Custodian) Signature: ………………………… 

Chemical Hazard Decontamination procedures 

 

Chemical handling and storage 

 

Infectious and chemical spill  containment 

 

Culture hazardz  

Electrical Hazards  

Mahmoud Alkhateeb/Abrahim Hoja 11/Ap/2017 
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Section 7: Laboratory Safety Training 
List of Required Training   

List the training required in order to work with hazardous chemicals in your laboratory.  This list 
should include training provided by the university, outside sources, and hands-on training of tasks 
and procedures provided in-lab.  It is understood that the training below does not apply to all 
students or staff but will be based on each individual’s work assignments. 
 
  

Training Title Description/Purpose 

General Biosafety training for the staff Introduce faculty and staff to biosafety procedures, 

types of hazards, chemical labeling, storing and 

disposal.  Carried out by the University biosafety 

department   

Student's biosafety training Introduce all to biosafety procedures that will be 

followed while being in the Campus and during 

laboratory and clinical practice Carried out by the 

department of basic medical sciences  

Laboratory technician’s training Introduce technician to the specific laboratory safety in 

each lab in accordance to SOPs that should be 

followed. Carried out by the laboratory supervisor. 

  

 
 
 
 

Section 8: MSDSs and Inventory of Hazardous Chemicals 
 
A number of regulations require that Material Safety Data Sheets (MSDSs) be maintained and 
readily accessible for all hazardous chemicals.  The Campus Chemical Hygiene Plan also requires 
that inventories be maintained for a certain categories of hazardous chemicals above specified 
amounts (see Section 6.3 of the Campus CHP).  Provide a description of where the MSDSs are 
stored and how inventory records are maintained. 
 

 
Material Safety Data Sheets 
Location of MSDSs: 
 
 
 
 
 
 
 

Each Laboratory is supplied with all MSDSs that  are located in the first cabinet near 

the entrance of each laboratory. Signs are available for rapid localization of MSDS. 
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Format of MSDS (electronic, hard copy, etc): 
 
 
Chemical Inventory 
 
 
Method of Maintaining Inventory: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Location of Inventory Records: 
 
 
 
 
 

 
 

1. Creating a starting point every 6 months:  

a) We take stock of everything:  Stored on software.  

b) We make sure that every item is accounted. 

c) We make sure of the expiry date of each item. 

 

2. Assess stocking levels and chemical reductions” 

a) We evaluate what we could use more and less during routine daily use and 

for the projects running. 

b) We always order the minimum amount of chemicals needed. 

c) We determine exactly the  amount that needed per month. 

d) We update our initially inventory with all materials remained on shelves and 

those required to be ordered again every month.   

3. Organizing inventory storage: 

Here we group our inventory by: 

a) Frequency of use.  

b) Expiration date. 

c) Type.  

4. Equipment Maintenance: 

a) We make sure that lab equipment’s service and calibration is part of your 

inventory management process.  

b) We make a list of every piece of equipment that requires service. 

c) We  Keep the checklist where the equipment is stored and check it anytime 

when completing inventory audits. 

5. Maintain Records: 

 

 

On hard paper file and on commuter software within each laboratory 
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Section 9: Exposure Monitoring Records 
 
In rare instance it may be necessary to perform personnel exposure monitoring when working 
with a hazardous chemical.  This can occur when chemical exposure levels approach or exceed the 
Permissible Exposure Limit (PEL) of OSHA and the Threshold Limit Value (TLV) of ACGIH.  Initial 
monitoring is required if there is reason to believe that the action level (or PEL if there is no 
applicable action level) for a substance is routinely exceeded.  If the initial monitoring discloses 
employees, Students exposure over the action level or PEL an exposure monitoring program may 
be initiated.  Employees, Students must be notified of the results within 15 working days after the 
receipt of the results by posting in an accessible location.   
 
Describe any exposure monitoring requirements for laboratory operations: 
 
 
 
 
 
 
Location of Exposure Monitoring Records: 
 
 
 
 

 
 
 
 
 
 
 

Section 10: References 
This section can be used to include chemical or laboratory safety information relevant to the 
operations of the laboratory.  The references can either be appended to the end of this section or 
references can be cited below. 
 
Please see attached  
 

Levels of formalin in the air are detected and monitored by special formalin detectors. 

The presence of ethidium bromide is detected by special UV light.  

In the anatomy laboratories 
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SOPs of working with formalin: 

1. Keep container tightly closed. 

2. Do not breathe mist, vapours or spray. 

3.  Wash exposed skin thoroughly after handling. 

4. Do not eat, drink or smoke when using formalin. 

5. Use only outdoors or in a well-ventilated area during the work. 

6. Contaminated work clothing should not be allowed out of the workplace. 

7.  Always, wear protective clothing, protective gloves, eye protection, face protection.  

8. If swallowed: rinse mouth. Do NOT induce vomiting.  

9. If on skin (or hair): Remove/Take off immediately all contaminated clothing. Rinse skin with 

water/shower.  

10. If inhaled: remove victim to fresh air and keep at rest in a position comfortable for breathing. 

11. If in eyes: Rinse cautiously with water for several minutes. Remove contact lenses, if present and 

easy to do.  

12. If exposed or concerned: Get medical advice/attention, immediately.  

13. Wash contaminated clothing before reuse.  

 

Working with Mercaptoethanol: 

1. Lab coats must be decontaminated before they are removed for laundering.  This may be 

accomplished by washing the affected area in small container of soap and water. 

2. Dispose of the soap and water as hazardous waste.   

3. Laboratory work surfaces and equipment shall be decontaminated at the conclusion of each 

procedure and at the end of each day.   

4. Use a soapy, wet paper towel to clean the affected areas and dispose of the paper towel as 

hazardous waste  

5. Avoid contact with skin and eyes. Avoid inhalation of vapour or mist. 

6. Keep away from sources of ignition. Take measures to prevent the build up of electrostatic charge. 

7. Keep container  tightly closed in a dry and well-ventilated place. Container·  which are opened 

must be carefully  resealed and kept upright to prevent leakage.  

8. After working with chemical, immediately remove gloves, wash hands and arms with soap and 

water.  

9. If inhaled: Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, 

give oxygen. Call a physician. 

10. In case of skin contact: Immediately flush skin with plenty of soap and water for at least 15 

minutes while removing contaminated clothing and shoes. Get medical attention immediately.  

11. In case of eye contact: Immediately flush eyes with copious amounts of water for at least 15 

minutes while removing contaminated clothing and shoes. Get medical attention immediately. 

12. If swallowed 

13. Wash out mouth with water provided person is conscious. Never give anything by mouth to an 

unconscious person. Call a physician. 
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SOPs of working with Sodium azide: 

1. Before working with Sodium Azide, the lab worker must have the approval of the PI who shall 

provide specific training according to this SOP and in understanding the MSDS provided by 

the manufacturer.   

2. Nitrile disposable gloves.  Double-gloving is recommended when working with pure sodium 

azide or sodium azide solutions greater than 5%.  Change gloves frequently and when 

contaminated, punctured, or torn.  Wash hands immediately after removing gloves.  

3. Safety glasses with side shields or chemical splash goggles shall be worn. 

4. A laboratory coat should be worn when working with this chemical.  A chemical-resistant 

apron with attached sleeves should be worn over the laboratory coast if working with large 

amounts of solution of if there is a greater potential of slashing during the procedure. 

5. Closed toe shoes are required at all times when working in the laboratory. 

6. Work at least 6” inside the hood, never place your head in the hood, set the sash at the lowest 

position possible (if using the horizontal sliding sashes do not open past the labeled positions). 

7. Safety shower and eye wash stations should be easily accessible when sodium azide is used. 

8. Do not store on metal shelves or use metal items (spatulas) to handle sodium azide. 

9. Store in tightly closed containers in a cool, well-ventilated area away from heat, air, light and 

moisture. 

10. Sodium azide should be stored in a secondary container and locked in a cabinet, refrigerator or 

drawer when authorized personnel are not present.  A refrigerator storing sodium azide must be 

labeled on the outside with a caution sign noting the presence of sodium azide and its hazards. 

11. Store away from metals, acids, carbon disulfide, bromine, chromyl chloride, sulfuric acid, 

nitric acid, hydrazine and dimethyl sulfate. 

12. In case of eye contact: Immediately flush eyes with plenty of water for at least 15 minutes, 

lifting lower and upper eyelids occasionally.  Get medical attention immediately. 

13. In case of skin contact: Wipe off excess material from skin, then immediately flush skin with 

plenty of soap and water for at least 15 minutes.  Remove contaminated clothing and shoes.  

Get medical attention immediately.  Wash clothing before reuse. 

14. In case of ingestion: Induce vomiting immediately as directed by medical personnel.  Never 

give anything by mouth to an unconscious person.  Get medical attention immediately. 

15. In case of inhalation: Remove from exposure and move to fresh air.  If breathing is difficult, 

give oxygen.  Do not use mouth-to-mouth resuscitation if victim ingested or inhaled substance.  

Get medical attention immediately. 

 

SOPs for working with ethi 

dium bromide: 

1. Wear gloves, standard laboratory clothing; a fully-buttoned lab coat, long pants, closed-toe 

shoes, safety glasses and nitrile gloves.  

2.  If there is a risk of splash, wear a full face shield.  

3. Ensure that the entire hand and arm area is covered.  

4. Use a laboratory chemical fume hood to measure out the ethidium bromide. 

5. Prepare your solutions in the laboratory chemical fume hood.  

6. If Spilled Scan for contamination using the appropriate UV wavelength. 

7. When pouring gels and post electrophoresis:   

A. Cover the bench area with bench paper. 

B. Wear appropriate PPE (gloves, eye protection, lab coats) when setting up, pouring, and 

handling ethidium bromide gels/solutions.  

C.  Change gloves after handling ethidium bromide. 

8. If case of skin contact: immediately remove any contaminated clothing and wash the area with 

soap and water for 15 min. Do not use disinfecting chemicals such as ethanol or bleach as this 

could actually increase skins permeability to EtBr. 

9.  In case of eye contact: rinse the eyes with large amounts of water for a minimum of 15 min. 

and seek medical attention. 

10.  If inhaled, move the person to fresh air and seek medical attention.  

11. In the event of ingestion, call your supervisor and immediately and seek medical attention 
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9. In case of eye contact: rinse the eyes with large amounts of water for a minimum of 15 min. and 

seek medical attention. 

10. If inhaled, move the person to fresh air and seek medical attention.  

11. In the event of ingestion, call your supervisor and immediately and seek medical attention 

immediately. Decontaminate.   

 

SOPs of working with methanol: 

 

1. Lab coats, glasses and gloves must be worn and buttoned to their full length. Laboratory coat 

sleeves must be of sufficient length to prevent skin exposure while wearing gloves. 
2. Flammable, avoid sources of heat or ignition. Avoid contact with skin and eyes and inhalation. 

Avoid inhalation of vapor or mist.  
3. Methanol containers are stored in a ventilated storage cabinet and are kept sealed all the time 

when not in use.  
4. Gloves are changed as soon as they are contaminated.  
5. Due to its toxicity by inhalation, when not handled in the glove box, methanol is used within a 

ventilated fume hood and away from any source of ignition as it is flammable.  
6. Methanol containers have to be cap-sealed/closed when not in the fume hood, including when 

transferring the reaction vessel to the rotary evaporator.  
7. Methanol has to be disposed in the appropriate organic container. The container has to be kept 

closed at all times. 
8. If inhaled: Move into the fresh air immediately and give oxygen. If not breathing give artificial 

respiration. Seek medical attention immediately.  
9. In case of skin contact: Immediately flush skin with plenty of water for at least 15 minutes 

while removing contaminated clothing and shoes. Wash any contaminated clothing before 

reuse. Thoroughly clean shoes before reuse. Seek medical attention immediately.  
10. In case of eye contact: Check for and remove any contact lenses. Rinse thoroughly with plenty 

of water for at least 15 minutes and consult a physician. Seek immediate medical attention and 

continue eye rinse during transport to hospital.  
11. If swallowed: Do NOT induce vomiting unless directed by medical personnel. Never give 

anything by mouth to an unconscious person. Seek medical attention immediately. 
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MEDICAL RESEARCH PROGRAM FLOW CHART 

 
                                    
  ● Lectures 

● Find potential supervisor 
● Discuss the research idea 
● Reach an agreement with supervisor 
 

2.  Learning Contract (Student or 
Faculty Initiated)  

(Year 1) 
 

● Lectures 
● Student’s details 
● Supervisor’s details 
● Project title 
● Aims/Objectives 
● Methodology 
● Research significance 
● Educational rationale 
● Logistics 
● Signatures 
● Authorship 

1.  Turn idea into a research 
question 
(Year 1) 

 

3.  Review and approval of the 
learning contract by the 
Coordinator(s) (Year 1) 

 

4. Writing the research proposal 
(Year 2) 

 
 

● Lectures 
● Title 
● Type of project 
● Starting date/Duration/Fund 
● Principal investigator’s details 
● Name of co-investigators 
● Signatures 
● Background 
● Objectives of the study 
● Materials and methods 
● References 
● Ethical considerations 
● Other funding 
● Work plan 
● Budget 
● Appendices 
 

Proposals not stated yet 
● Student should be up to date writing each section of the 
proposal by means of submitting the required assignment based 
on the topic covered per session 
● Student should meet with supervisor to discuss the 
assignment prior to submission and after receiving feedback 
● The submitted assignment will be reviewed by the COMRC. 
Comments/suggestions will be sent via email to student for 
modification 

Proposal written but not submitted 
● Student should submit the relevant sections from the proposal 
for each assignment for review and feedback 
● Student should meet with supervisor to discuss the 
assignment prior to submission and after receiving feedback 
● The submitted assignment will be reviewed by the COMRC.  
Comments/suggestions will be sent via email to student for 
modification 
 

Proposals to be submitted through COMRC 

The research project can be: 
1. New research idea or project for the student 
2. Ongoing project that was started by the student 

(Finished projects at the manuscript stage will 
not be accepted) 

3. Ongoing large project that the student will be 
part of it 

(For 2 and 3 a formal letter signed by both the 
supervisor and the student indicating student’s role in 
the study) (see proposal section) 

 



END OF THE MEDICAL RESEARCH I BLOCK        

 
 

Proposals directly submitted to KAIMRC 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
   

Proposals submitted/approved by KAIMRC prior to 
COMRC deadline 
● Formal letter signed by the student and supervisor stating the 
following: 
1. The role of the student in the study 
2. Indicate whether the student wrote the proposal or not  
** If the student wrote the proposal, he/she can submit the 
relevant sections accordingly for review and feedback. 
** If the student did not write the proposal, he/she needs to 
write the relevant assignment by himself/herself to ensure 
understanding of the research work process and submit for 
review and feedback. 
● The submitted assignment will be reviewed by the COMRC 
for grading purposes. 
NOTE: The approval process of the proposal directly submitted 
to KAIMRC will be under the responsibility of the student and 
supervisor. 
 

5.  Progress Presentation on 
Full Proposal 

(Year 2) 
 

6.  Review and approval of the 
proposal by the COMRC 

(Year 2) 
 

7.  Submission to KAIMRC & 
IRB for final review/approval 

(Year 2) 
 

● Comments / Feedback  
● Modification / Revision 
● Submission 
● Approval 



END OF THE MEDICAL RESEARCH II BLOCK        

NOTE:  If the research project is published in peer review journal before the end of the Medical Research II Block, this will have a 
huge consideration for final marking.        

  
 

9. Tutorial sessions on SPSS 
and Report writing 

(Year 4) 
 

● Writing introduction and methods  
● Data entry and management 
● Data analysis and writing results 
● Writing the discussion 

10.  Oral Presentation of the 
research project 

(Year 4) 
 

 
11. Final written report 

(Year 4) 
 

● Student’s details 
● Supervisor’s details 
● Signatures 
● Title 
● Abstract 
● Introduction/Background 
● Methodology 
● Results 
● Discussion 
● Conclusion/Recommendation 
● References 
● Appendices 
 

Supervisor’s evaluation 
of the student’s project 

 

Reviewers evaluation of 
the final report 

 

8. Data collection and analysis 
(Year 3, 4) 

 
 

● Final approval of the proposal  
● Data collection 
● Data entry and analysis 
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