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1. PURPOSE:
1.1.  This document sets forth the procedures and criteria for evaluating Lawrence Berkeley National Laboratory human subject research protocols that expose subjects to relatively small amounts of radiation. The evaluation of radiation doses given human subjects for therapeutic purposes lies outside the scope of this SOP. 
2. REVISION HISTORY:

	Date  
	Revision No.
	Change
	Reference Section(s)

	3/2019
	1.0
	Reformatted, standardized terminology, document procedures for interactions between the HSC and the RDRC.
	  All

	
	
	
	


3. DEFINITIONS:

3.1.  Research: a systematic investigation, including research development, testing, and evaluation, designed to develop or contribute to generalizable knowledge. Activities that meet this definition and do not fall under one of the exclusions at 45 CFR 46.102(l)(1)-(4) constitute research for purposes of this policy whether or not they are conducted or supported under a program which is considered research for other purposes. 
3.1.1. Systematic Investigation: a study or examination involving a methodical procedure or plan.
3.1.2. Generalizable knowledge: results shared at conferences and public forums, included in abstracts, or published in journals or other literature, outside the institution.

3.2. Human subject: a living individual about whom an investigator conducting research obtains: (1) information or biospecimens through intervention or interaction with the individual, and uses, studies or analyzes the information or biospecimens or (2) Obtains, uses, studies, analyzes, or generates identifiable private information or identifiable biospecimens. In clinical research, a subject is someone who becomes a participant in research, either as a recipient of the test article or as a control.
3.2.1. Intervention includes both physical procedures by which data or biospecimens are gathered (e.g., venipuncture) and manipulations of the subject or the subject’s environment that are performed for research purposes. 
3.2.2. Interaction includes communication or interpersonal contact between investigator and subject.
3.3. Private information is information associated with individuals or groups of individuals that could reveal details of their lives or other characteristics that could impact them.  Private information includes: 
3.3.1. Information that is observed or recorded about behavior that occurs in a context in which an individual can reasonably expect that no observation or recording is taking place;

3.3.2. Information which has been provided for specific purposes by an individual and which the individual can reasonably expect will not be made public, e.g., a medical record or a utility bill.
3.3.3. Identifiable private information is private information for which the identity of the subject is associated with the information or may readily be ascertained by the investigator. 
3.3.4. An identifiable biospecimen is a biospecimen for which the identity of the subject is associated with the biospecimen or may readily be ascertained by the investigator.
3.4. Risk: The probability of discomfort, harm or injury (physical, psychological, social, or economic) occurring as a result of participation in a research study. Both the probability and magnitude of possible risks may vary from minimal to significant.
3.5. Protocol Lead Investigator:  The researcher with primary responsibility for conducting human subjects research under a specific protocol.
3.6. Vulnerable subject: a subject potentially vulnerable to coercion or undue influence, such as children, prisoners, individuals with impaired decision-making capacity, or economically or educationally disadvantaged persons.  Certain circumstances may make some subjects situationally vulnerable (e.g., college students or employees) and certain groups may be vulnerable to group harms.
3.7. Radioactive Drug Research Committee

3.8. IND:  an Investigational New Drug application filed with the Food and Drug Administration

3.9. Single study:  All the PET scans requiring the use of radioactive tracers performed on a subject in close proximity in time as part of single research exercise.  As a general guideline, close proximity in time is defined as fewer than 3 half-life decays between administration of the first tracer and the next. Protocols where more than one scan/radioactive tracer will be used in one day will be considered on a case by case basis, taking into account subjects’ age, weight range, etc.
4. POLICY:

Lawrence Berkeley National Laboratory will ensure that protocols not intended to benefit the subjects directly and calling for the administration of radiotracers and/or the use of devices that administer relatively small amounts of radiation (e.g., x-ray machines, PET scanners) are:  
4.1. Either:

4.1.1. Reviewed and approved by the HSC in conjunction with consultant(s) with appropriate expertise in the effects of radiation on the human body OR 
4.1.2. Reviewed and approved by both the HSC and the Radioactive Drug Research Committee.
4.2. Designed to expose subjects to the smallest radiation dose practical without jeopardizing the benefits of the research.
5. PERSONS AFFECTED:

5.1. Human Subjects Committee (HSC) and HSC members including the non-voting Dosimetry Consultant(s) as well as the RDRC Chair, who serves as a standing ex officio member of the HSC. 

5.2. The Radioactive Drug Research Committee (RDRC) and its members; 
5.3. The administrative support staff for the HSC and RDRC;

5.4. Protocol Lead investigators submitting protocols including ionizing radiation. 

6. RESPONSIBLITIES:
6.1. It is the HSC’s responsibility to:

6.1.1. Evaluate risks including radiation risks; 
6.1.2. To consider alternate procedures; 
6.1.3. To understand the potential benefits to the individual subject and to society; 
6.1.4. To reach decisions regarding the approval of the proposed research. 
6.1.5. The RDRC’s purview does not extend to radiopharmaceuticals covered by an FDA Investigational New Drug Exemption (IND) or listed in the United States Pharmacopeia.  Radiation safety review for these compounds remains solely the responsibility of the HSC.  
6.1.6. The HSC shall use the procedures outlined in section 7.0 (below) in evaluating research that exposes subjects to radiation.
6.2. It is the RDRC’s responsibility to: 
6.2.1. Provide consultation to the HSC when requested;

6.2.2. Determine when a protocol meets the criteria for RDRC review under 21 CFR 361;

6.2.3. For protocols meeting those criteria, provide the HSC with copies of relevant RDRC review and approval documentation;
6.2.4. Timely file Special and Annual reports as required by the Food and Drug Administration.

6.3. It is the responsibility of HSC and RDRC administrators to:

6.3.1. Understand when a protocol may meet the criteria for RDRC review, and advise the HSC and RDRC in making this decision; 

6.3.2. For protocols reviewed by both the HSC and RDRC, ensure that review and approval documents provided by the RDRC are copied to the protocols’ HARP system electronic record.

6.4. It is the responsibility of Protocol Lead Investigators to:

6.4.1. Understand when a protocol may meet the criteria for RDRC review, and document in protocols requiring RDRC review how those criteria are met; 

6.4.2. To provide complete and accurate dose calculations and dosimetry tables using techniques established by the Committee on Medical Internal Radiation Dose (MIRD) for all protocols involving the administration of radiation to human subjects.

7. PROCEDURES:

7.1. Appointment of a radiation dosimetry expert (Dosimetry Consultant) to the HSC: The Laboratory Director or designee shall appoint a radiation dosimetry expert as a non-voting standing consultant (Dosimetry Consultant) to the HSC. The Institutional Official of the Human Subjects Protection Program is the standing designee.
7.2. Protocols that expose subjects to radiation shall include:
7.2.1. The calculations for the radiation dose to be incurred by the subjects, and references supporting the calculations;
7.2.2. A table identifying whole body and organ doses incurred by the subjects.  The organ doses shall include the active blood-forming organs, lens of the eye, and gonads;
7.2.3. For compounds made at LBNL, a brief description of the sterility and pyrogenicity testing procedures;
7.2.4. If the study is to be considered by the RDRC the protocol shall additionally include: 
7.2.4.1. For each radiotracer, a description of the base compound and pharmacological NOEL or no effect level;

7.2.4.2. A reproduction of the label(s) to be used on the compounds manufactured at LBNL; 
7.2.4.3. For studies including subjects under 18 years of age or more than 30 subjects, an unsigned Form 2915 (marked draft on each page) for submission to the Food and Drug Administration as part of the required special report;
7.2.4.4. Additional sections as required by the RDRC.
7.3. When first submitted the protocol should be assessed by the HSC and, if indicated, the RDRC Chairs to determine its review path.   The HSC/RDRC administrator(s) shall coordinate this assessment.  Only protocols that meet the following criteria are eligible for RDRC review:
7.3.1. The research is intended to obtain basic information; and not intended for immediate therapeutic or diagnostic use or to determine the safety or effectiveness of a drug for a therapeutic or diagnostic purpose.  The study cannot be ‘first in man’;

7.3.2. Within dose limits described at 21CFR 361.1(b)(3);

7.3.3. All adult subjects able to consent for themselves.

7.4. Radiation dose limits for non-RDRC studies 

7.4.1. In response to HSC requests, the Dosimetry Consultant will: 

7.4.1.1. Validate calculation of the radiation doses incurred by human subjects under the protocol;

7.4.1.2. Confirm where these doses fall relative to the guidelines adopted from 21 CFR 361.1(b)(3) and presented in 7.4.3, below; 

7.4.1.3. Review the consent form language describing radiation risk; and

7.4.1.4. Respond to other specific requests and answer questions the HSC may ask.
7.4.2. In evaluating radiation risks to research subjects the HSC has adopted the Food and Drug Administration radiation dose limits for Certain Radioactive Drugs (21 CFR 361.1(b)(3)) as a baseline. The HSC will generally consider safe radiation exposures to an adult research subject from a single study or cumulatively from a number of studies conducted within one year if they fall below the following values:  
--For whole body, active blood-forming organs, lens of the eye, and gonads, 3 rem (30 mSv) for a single dose and 5 rem (50 mSv) for annual and total dose commitment.  
--For other organs, the baselines are 5 rem (50 mSv) for a single dose and 15 rem (150 mSv) for annual and total dose commitment.  For research subjects under 18 years of age the radiation dose should not exceed ten percent of the limits given above.

7.4.3. Protocols calling for doses significantly exceeding these limits will be submitted to the RDRC for advisory review, with the RDRC tasked to validate the dosimetry and provide an assessment of the risk to benefit ratio of the protocol.

7.4.4. Table:

	Organ
	Dose Limit Per Study (rem / mSv)
	Dose Limit Per Year (rem / mSv)
	Consent form comparator

	•
Whole body

•
Active blood forming organs, lens of the eye, gonads

•
Other organs
	≤1 rem (10 mSv)

≤1 rem (10 mSv)
≤1.5 rem (15 mSv)
	≤1.5 rem (15 mSv)

≤1.5 rem (15 mSv)
≤5 rem (50 mSv)
	Background radiation

	•
Whole body

•
Active blood forming organs, lens of the eye, gonads

•
Other organs
	≤3 rem (30 mSv)
≤3 rem (30 mSv)
≤5 rem (50 mSv)
	≤5 rem (50 mSv)

≤5 rem (50 mSv)
≤15 rem (150 mSv)
	Background radiation plus, for organ(s) receiving target doses, a nuclear medicine scan with a dose similar to the target organ(s)

	•
Whole body

•
Active blood forming organs, lens of the eye, gonads

•
Other organs
	>3 rem (30 mSv)
>3 rem (30 mSv)
>5 rem (50 mSv)
	>5 rem (50 mSv)
>5 rem (50 mSv)
>15 rem (150 mSv)
	To be determined on a case by case basis


7.5. Consent form statements.  Informed consent shall be sought from each prospective subject or the subject’s legally authorized representative in accordance with, and to the extent required by 45 CFR 46.116 and institutional policies.  Suggested language for studies involving radiation:
7.5.1. For the effective whole body dose equivalent of 1000 mrem (10mSv) or less (per study):
 “The amount of radiation you will be exposed to is small and falls within the guidelines set by the Food and Drug Administration (FDA) for research. It is equivalent to [express as __ times or % of] the amount of natural environmental radiation* the average person in the United States receives annually. Such doses of radiation may conceivably be harmful, but the risks are so small that they are difficult to measure.”
(*For this purpose, annual whole body background radiation exposure is estimated at 300 mrem.)

7.5.2. For whole body effective dose equivalent of 1000 – 3000 mrem (10-30 mSv) (per study): The amount of radiation you will be exposed to is small. [Where true:] Your exposure falls within the guidelines set by the Food and Drug Administration (FDA) for research. For example, the kidneys and bladder will receive about the same exposure to radiation as they would during a [give relevant example, i.e., a kidney x-ray (pyelogram)].  Such doses of radiation may conceivably be harmful, but the risks are so small that they are difficult to measure.  If you have been exposed to a significant amount of radiation within the past year from other sources (such as x-rays, CT, PET, or SPECT scans, or other nuclear medicine procedures and tests) you should not consent to this test until you have discussed the matter with your doctor.
7.6. Interactions between the RDRC and the HSC:
7.6.1. On protocols submitted for RDRC review, the RDRC shall consult as requested, the manner of the consultation to be determined by the respective Chairs and the HSC/RDRC administrator(s). The RDRC chair has access to the HSC’s HARP system electronic protocol file though their ex officio non-voting membership on the RDRC.

7.6.2. For protocols submitted to and found eligible for RDRC review:

7.6.2.1. The RDRC Chair shall be added to the protocol’s list of Other Staff to ensure that they have read-only access to the protocol and HARP email functions at all stages and are copied on approval and expiration notices.

7.6.2.2. The RDRC may begin review of the protocol before it is approved by the HSC, but may only conduct a formal vote to approve at a convened meeting after the HSC has voted for full approval. 

7.6.2.3. The RDRC’s revision request and approval letters should be copied into the protocol’s HARP system electronic file by the HSC/RDRC Administrators or the RDRC Chair.   All other correspondence between the RDRC and the researcher should be copied to the HSC Chair.
7.6.2.4. Responses to any changes requested by the RDRC should be submitted by the Protocol Lead Investigator through the HSC’s HARP electronic protocol system to ensure that all the changes requested by either Committee are incorporated into the electronic protocol file. 

Regulations: 

45CFR46

21 CFR 361.1
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