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[bookmark: _Toc77674094][bookmark: _Toc156560742]Thursday, January 11, 2024:
[bookmark: _Toc156560743]Meeting Topics and Charge Questions
Topic: “Laboratory efficacy test of an Oil of Lemon Eucalyptus (OLE)- and Picaridin-based skin-applied repellent spray against ticks (Ixodidae) using a human-subject test method,” April 7, 2022, as amended, November 11, 2022. Unpublished document prepared by Carroll-Loye Biological Research, 5100 Chiles Road Suite 108, Davis, CA 95618. IRB approved 15 November 2022. 138 pp. MRID 51905311. 
Charge to the Board – Science: Is the protocol “Laboratory efficacy test of an Oil of Lemon Eucalyptus (OLE)- and Picaridin-based skin-applied repellent spray against ticks (Ixodidae) using a human-subject test method” likely to generate scientifically reliable data, useful for estimating the amount of time the product tested repels ticks?
Charge to the Board – Ethics: 
· If amended to address the EPA’s and the HSRB’s recommendations, is the research likely to meet the applicable requirements of 40 CFR part 26, subparts K and L?
[bookmark: _Toc156560744]Convene Meeting and Introduction of Members
Tom Tracy, DFO, EPA HSRB, OSAPE
Mr. Tom Tracy, the designated federal official (DFO) for HSRB, called the meeting to order at 1:00 p.m. EDT. He introduced the meeting, outlined the Federal Advisory Committee Act procedures, and performed a roll call of meeting participants. The following members and observers were present:
	HSRB members

	Lisa Corey, Ph.D., Co-Chair (Intertox, Inc.)
Julia Sharp, Ph.D., Co-Chair (National Institute of Standards and Technology)
Albert J. Allen, M.D., Ph.D. (Consulting Specialist)
Chad Cross, Ph.D. (University of Nevada – Las Vegas)
Philip Day, Ph.D. (University of Massachusetts, Chan Medical School)
Nicole Deming, J.D., M.A. (Case Western Reserve University, School of Medicine)
Weiying Jiang, Ph.D. (California Environmental Protection Agency) 
Thomas Lewandowski, Ph.D. (Gradient)
Srikumaran Melethil, Ph.D., J.D. (University of Missouri – Kansas City)
Sinziana Seicean-Boose, M.D., Ph.D., M.P.H. (Case Western Reserve University)
Joseph Tuminello, Ph.D. (McNeese State University) 
David Williams, Ph.D. (Oregon State University)

	EPA staff members

	Tom Tracy (EPA, OSAPE)
Michelle Arling (EPA, Office of Pesticide Programs (OPP))
Monique Tadeo (EPA, Program in Human Research Ethics and Oversight (PHERO))
Lexie Burns (EPA, OSAPE)
Madison Clark (EPA, OSAPE, student contractor)
Elizabeth Fertich (EPA, Registration Division)
Clara Fuentes (EPA, OPP)
Keith Jacobs (EPA, OPP)
James Nguyen (EPA, OPP)
Monique Perron (EPA, OPP)
Shweta Sharma (EPA, OPP) 

	Members of the public, representatives of research sponsor, and research team:

	Daniel Ashat (EPA contractor) 
Scott Carroll-Loye (Carroll-Loye Biological Research (CLBR))
Angelina Guiducci (ICF, Contractor Support)
Shawn King (CLBR)
Afroditi Katsigiannakis (ICF, Contractor Support)
David Nielsen (CLBR)
Emily Pak (ICF, Contractor Support)
David Seemungal (Sponsor of the study led by CLBR)


[bookmark: _Toc156560745]Meeting Administrative Procedures
Tom Tracy, DFO, HSRB, OSAPE
Mr. Tom Tracy reviewed the Zoom platform tools and features and stated the purpose of the meeting was to review and discuss “Laboratory efficacy test of an Oil of Lemon Eucalyptus (OLE)- and Picaridin-based skin-applied repellent spray against ticks (Ixodidae) using a human-subject test method” by Carroll-Loye Biological Research. He noted that the minutes of the meeting and a report will be prepared, certified, and posted on the website within 90 days of January 11, 2024.
[bookmark: _Toc156560746]Introduction of EPA Staff
Michelle Arling, J.D., OPP
Ms. Michelle Arling introduced herself as EPA’s Office of Pesticide Programs (OPP)’s Human Research Ethics Review Officer and then invited EPA staff on the call to introduce themselves.
[bookmark: _Toc156560747]Updates from EPA HSRB Review Official
Tom Tracy, DFO, HSRB, OSAPE
Mr. Tracy welcomed additional attendees to introduce themselves and noted that Ms. Monique Tadeo, HSRB Review Official, would not be in attendance at this meeting.
[bookmark: _Toc156560748]Opening Remarks and Meeting Process
Lisa Corey, Ph.D., HSRB Co-Chair
Julia Sharp, Ph.D., HSRB Co-Chair
Dr. Julia Sharp reviewed the meeting processes and procedures when using zoom and then asked Ms. Arling to provide the Board with updates.
[bookmark: _Toc156560749]Updates from OPP
Michelle Arling, J.D., OPP
Ms. Arling stated that OPP continues their assessment of formaldehyde by reviewing the HSRB comments. The Office of Research and Development (ORD) through the IRIS assessment and the Office of Chemical Safety and Pollution Prevention (OCSPP) are working to finalize documents focused on formaldehyde. Ms. Arling noted attendees will be notified when there are updates. Ms. Arling then introduced the April meeting topic, a published dermal applicator exposure study involving orchard and vineyard workers.
[bookmark: _Toc156560750]EPA Science Review Highlights
Clara Fuentes, Ph.D., OPP
Dr. Clara Fuentes presented the EPA Review of Study Protocol for Lab Testing of Skin-Applied Tick Repellent on Three Species of Ticks, focusing on the scientific aspects of the protocol. She provided an overview, including the timeline, the experimental design, and a description of repellency testing. Dr. Fuentes also explained the relevant species of ticks and the accompanying human subjects. She then provided the purpose of the proposed study and its objectives, explaining how data from the study will be used by EPA, such as in determining efficacy claims. Dr. Fuentes detailed endpoints and measures, defining the time point and repellency endpoint, which will be measured by ‘first confirmed crossing’ (FCC). She described the ticks to be used in the study, discussing their age, sourcing, disease management, and pathogen screening. Dr. Fuentes explained animal maintenance conditions. Dr. Fuentes described the product on slide nine indicating that the spray had 20% picaridin and 20% OLE or Citriodiol as active ingredients. The product toxicological profile noted a toxicity category III for acute oral and acute dermal and inhalation toxicity category of IV, meaning it is a mild eye irritant and not a dermal irritant or sensitizer. A table summarized how the margin of exposure was calculated for the active ingredients in Ixodidae, picaridin and OLE. 
Dr. Fuentes then provided a detailed description of the pre-repellency test activities, such as recruitment, randomization, orientation, and consent. Authors provided rationale for demographics, citing similar scientific studies of mosquitos and the lack of effect. Dr. Fuentes detailed the orientation and consent meetings, as well as requirements such as nonsmoking. Dr. Fuentes discussed participant inclusion and exclusion criteria, e.g., based on metrics of tick attractiveness. She then showed the calculation of the individual dose and the application of the individual dose to take place on the day of repellency testing. 
Slide 17 presented an image of a hand and forearm, with the hand facing up on the table and wrist at a 30-degree angle. Dr. Fuentes explained the measurements, defined a crossing, in addition to the design, timing, and procedure related to FCC. Dr. Fuentes presented stopping rules on slide 19. Reasons for stopping include the end of consenting testing time for subjects; if lab conditions become unsafe; if the subject achieves complete protection time (CPT), FCC, or withdraws their consent; if there is a lack of tick questing resulting in missing five exposure periods; or if three exposure periods are missed due to lack of questing on the untreated arm. Dr. Fuentes explained the use of alternates if subjects are removed, and then addressed the use of withdrawn or removed subjects’ data. Dr. Fuentes detailed that data from withdrawn or removed subjects will be retained but not used in statistical estimations. Data will be retained and used in the estimation of a median CPT only if subjects are withdrawn after completing a full day of testing. 
Slide 22 described the statistical analysis approach based on EPA’s Power versus Sample Size Calculation for Tick Repellency Studies. In slides 23 through 37, Dr. Fuentes summarized and clarified EPA comments and recommendations regarding the scientific design. Dr. Fuentes detailed how the study meets compliance with scientific standards, including good laboratory practice 40 CFR section 160 requirements and ethical standards rules. Additionally, Dr. Fuentes stated that the study protocol is in conformity with 810.3700 Guidelines outlined in slide 25. Dr. Fuentes qualified this conformity with two exceptions, the proposed 15 male to 10 female sex ratio and the 12 light to 12 dark light cycle, both of which deviate from guidelines. Dr. Fuentes indicated that the deviations were backed by scientific literature. 
Dr. Fuentes then discussed deviations found from the confidential statement of formula for Ixodidae and the product label. Dr. Fuentes summarized EPA comments and recommendations, stating that the definitions for efficacy endpoint and crossing should be revised, and criteria for determination of CPT should be expanded related to missing periods. Additionally, EPA found the need for including a provision for lunch and restroom breaks. Dr. Fuentes outlined additional recommendations including amending data sheets and protocol to indicate the number of tick generations in each colony, expand on the description of environmental conditions, and thoroughly identify, screen and report pathogens and PCR techniques. Dr. Fuentes expanded on the protocol, outlining recommendations to protect subjects and improve data collection. Dr. Fuentes addressed the discrepancy between the product label and confidential statement of formula regarding concentration, requesting a resolution. 
Additionally, the total study duration and conducting a tick attractiveness test prior instead of simultaneously to tick handling practices were recommended. EPA requested the Report to describe criteria for determining proficiency in handling ticks and detailed reporting. EPA made other recommendations related to reporting corrections, experimental procedures, use of significant figures, and subject replacement. Dr. Fuentes explained that if a subject fails to test two tick species, they should be removed from the study and expanded on subject withdrawal and data inclusions. EPA recommended not to refer to mosquito data as information related to tick testing with humans is sufficient. 
Dr. Fuentes concluded in slide 38 that if EPA’s recommendations are addressed, the protocol is likely to result in scientifically valid research, complying with Office of Pollution Prevention and Toxics (OPPT)’s guideline, the product performance rule, risk minimization, and statistically valid analysis. Dr. Fuentes then presented the Charge Question to the Board, concluding the presentation. Dr. Sharp thanked Dr. Fuentes and asked the Board if they had questions, comments, or recommendations.
[bookmark: _Toc156560751]Board Questions of Clarification
Dr. Sharp asked the Board for questions of clarification and started with David Williams.
· David Williams: I have some notations and then a more important issue. On the bottom of page 10, the authors use “no risk.” There is no such thing as “no risk.” I would recommend that to be rephrased to no significant risk or minimal risk, being a toxicologist. Additionally on page 7, item 10, there are a lot of significant figures down to nanoliters which need to be removed. More importantly related to the use of mosquito data, and this was brought up during the EPA report, but it was brough up before by both EPA and the HSRB. On page 18, number 32, it notes that the HSRB previously recommended not to use the assertion that mosquito data can be highly correlated to tick data. There is no evidence of that. It bothers me that it is still there.
· Julia Sharp: Thank you, I have noted your concerns. If you could start thinking about it in terms of recommendations that would be really helpful. Those are important perspectives. 
· Srikumaran Melethil: My question is about the science behind using the movement of the ticks as opposed to biting. What is the scientific principle or assumption being used? For example, would the median CPT be smaller or larger depending on whether you apply the repellent or not? 
· Clara Fuentes: We do not want to grant the ticks the chance to bite, that would be unethical. And it is more conservative if the area where the repellent is applied prevents the ticks from moving because we are recording the repellency at an earlier time. It is done as soon as the tick enters the treated area it goes back and is repelled, so it means the product is working. If we can prevent biting by tracking movement, it is a more conservative measurement of repellency.
· Srikumaran Melethil: I realize the importance of safety, but what is the principle for this study? The OPPT requires the need for robust data. Does this method produce robust data and what do you define robust as? 
· Clara Fuentes: It does show that the product prevents the tick from moving forward onto the treated skin. This shows that repellency is acting in the data from the movement from the tick.
· Srikumaran Melethil: But it has to move at least three centimeters, right? 
· Clara Fuentes: Yes, it is three centimeters from the point of placement, and they move toward the wrist of the forearm and continue moving upwards, past the reference line on the wrist, where the repellent is being applied. If they continue an additional three centimeters past the wrist it means that they are not being repelled. 
· Srikumaran Melethil: Thank you. What happens if you do not apply the repellent, would that median CPT be higher, or lower based on this model? 
· Clara Fuentes: If there is no repellent applied, they might continue up toward the forearm or at some point try to bite because there is no repellent applied. These ticks have to be unfed in order to be seeking a host. 
· Srikumaran Melethil: If we were to just perform this study with the control, no treatment, and compare it with a repellent-applied arm. Would the mean protective time be longer or shorter? 
· Clara Fuentes: The CPT is the complete protection time provided by the repellent. If you compare no repellent with an arm treated with repellent that would be a different measurement. But the CPT is how long this product lasts in repelling the ticks, it is not a percentage reduction. 
· Srikumaran Melethil: But is that not what you are attempting to achieve, a decrease in biting or in this case more movement? To me, if I do not apply anything the insects have nothing to repel them. I am trying to understand how this relates to the real-world conditions of insects biting. 
· Clara Fuentes: We only use ticks that are actively seeking. To determine this, we go to the same subject, and an untreated arm, to demonstrate it is actively seeking. The same tick is moved to the treated arm, and it will not move the same way it moved on the untreated arm, the comparison is using the same tick. 
· Michele Arling: Dr. Fuentes provided the best information from EPA. As she highlighted, we moved away from measuring bites and moved towards measuring insect movement, to where they would bite, for ethical reasons. We want to make sure risks to subjects are appropriately minimized. Additionally, we do not allow products to make claims about biting, instead we address repellent behavior. To measure this, we use the same person with the untreated arm, taking an actively seeking tick to the arm that is treated. The purpose of the study is not to reduce tick bites, but instead to see if another part of the body that is treated would stop that behavior. 
Dr. Sharp thanked and clarified that Dr. Fuentes in her statement, defined the objective is to assess the complete protection time of the product. We are not looking for the prevention of the ticks to move. 
· Sinziana Seicean-Boose: Thank you very much, I have two questions: one is related to if we have any previously done evidence-based studies providing the efficacy of this new product. This is related that the overall goal of this study, which is to prove the efficacy of the product. However, the statistical design analysis on page 40 states that the hypothesis that the test material would significantly reduce the tick crossing with treated versus untreated skins is not the objective of the study. My judgement on this is that if there are previous studies done, this would be appropriate. If not, studying if the test material will significantly reduce the tick crossing over the treated area versus not treated should be the first step of scientific importance, not just from the statistical perspective but also the ethical concern. Why are we not first testing this if it has not been proven to have repellency properties? 
· Julia Sharp: What is your question specifically? 
· Sinziana Seicean-Boose: Are there any other studies done related to the efficacy of this product, and if they are not done and this is the first study in humans, why are we not studying first that the test material would significantly reduce the number of ticks crossing. I do not think we can go to the next objective without addressing this basic scientific concern. 
· Clara Fuentes: If I understand correctly, you are asking if we have evidence that the active ingredients work, or that they repel. They do, there are products that are picarian-based products and OLE products. 
· Sinziana Seicean-Boose: No, this specific product, is it known as effective, because we are trying to provide the efficacy of this product, Ixodidae? To address the concerns at hand and charge question, is it not logical to discuss this? Why would we involve human subjects if the first hypothesis is not addressed as part of the overall question of the study?
· Julia Sharp: I think from my understanding of Dr. Fuentes’ response that the ingredients have been shown to have repellant properties, is that correct? 
· Clara Fuentes: They do, but we need to characterize how long. Once we apply it to the skin it can only last so many hours. For the purpose of the label for the consumers, we need to advise on how many hours based on an average of repellency. This has to do with how long they need to reapply the product, so it is the longevity and efficacy on the skin. 
· Sinziana Seicean-Boose: This is addressed differently in medicine and pharmacology. If a new product is not previously reviewed, normally they need to go through review from the first step of efficacy. I understand that things are a bit different in the EPA field.
· Sinziana Seicean-Boose: I will go to my second question. This is related to the second confirmatory crossing requirement for the event identification. If the EPA could clarify why a second confirmatory crossing is necessary. Is this a generally accepted metric for confirming tick behavior? Why is this used? Excluding any type of crossing based on the second crossing may increase errors regarding the overall efficacy of the product. The existence or lack of existence based on a second crossing introduces a lot of heterogeneity by the end of the study. We can discuss this further in the statistical section if needed.
· Julia Sharp: I believe that this is a standard definition, I will pass it over to Dr. Fuentes and Ms. Arling: 
· Clara Fuentes: We want to make sure that once the product begins to fail or breakdown, the crossings will happen more frequency as repellency goes down. As we will see, there are outliers, some may be unaffected. It is conservative to cut this behavior once we observe that two ticks have crossed, this is how we determine that.
· Sinziana Seicean-Boose: This is not conservative; it is actually the opposite. If we dismiss the first crossing based on a lack of a second crossing, we are overestimating the effect of the product. Ultimately, we are saying that the product actually works when it may not work when there was another insect crossing. We must be cautious how the confirmatory crossing data is affecting the results. For example, if the event identification is simplified between one crossing versus many crossings, you can make any type of statistical analysis utilizing the times of crossings, allowing for sensitivity analysis and thus the results may be more reproducible. However, if you are cutting an event from the beginning from the definition, you may be overestimating the effect of a particular product. It is pretty clear that by having a confirmatory secondary crossing, we are discharging any crossing that does not have a second crossing that means that we are overestimating the effect of the product, which is in opposition of what we are trying to do by the confirmatory crossing.
· Michelle Arling: As it was mentioned, the requirement for a confirmatory crossing is in our guidelines. We are going through the process of revising these guidelines as part of the review, thus if the HSRB has an opinion or recommendations about why that endpoint should be changed, we would welcome that feedback as part of the review. You can provide it as feedback specifically to this study or include it as a recommendation that is broader than this study. 
Dr. Sharp asked if there were any other clarification questions for the Science Review and, seeing none, handed it off to Ms. Arling. 
[bookmark: _Toc156560752]EPA Ethics Review Highlights
Michelle Arling, J.D., OPP
Ms. Arling thanked Dr. Fuentes for the Science Review and provided an overview of the Ethics Review presentation and timeline. Slide three discussed the value of the research regarding Blocks Tick Repellent, specifying that there are no data currently on the efficacy, that the data collected will be used for the registration of the product as well as in developing the label language. Additionally, Ms. Arling specified that this research could be used to demonstrate efficacy, and thus repel ticks that transmit illnesses. Ms. Arling emphasized the lack of existing reliable non-human methods for collecting information relevant to the product. 
Ms. Arling discussed the subject recruitment methods, noting that the materials have been reviewed. Ms. Arling presented eligibility criteria, the confirmation steps, and subsequent informed consent process, a continuous process throughout the study. Next, Ms. Arling identified risks to subjects and risk minimization, such as avoiding hypersensitivity, laboratory certification of ticks, and tick handling training for participants. EPA did not identify direct benefits to subjects, though the manufacturer could benefit from the subsequent data, and society would indirectly benefit through the marketing of an effective tick repellent to reduce tick bites and associated illnesses. On slide 11, Ms. Arling examined risk-benefit balance, noting the protocol adequately described risks to subjects and steps taken to minimize them. EPA found the risks to participants low relative to the potential benefits to society, and additionally noted the study’s respect for subjects in the form of confidentiality, consent, and compensation. Slide 13 presented the independent ethics review details, which involved the WCG institutional review board, an accredited institution, reviewing and approving the protocol, consent form, and advertisement materials, in addition to amendments. EPA made recommendations such as indicating the ticks used will be certified as pathogen-free through specifying methods, pathogens tested, and discussion. EPA also discussed additional protections to subjects such as creating a measure to stop testing when more than half of subjects experience repellent failures. Ms. Arling then presented recommendations related to subject safety and protocols for withdrawal and exclusion. 
Ms. Arling recommended the inclusion of ethical principles of justice for recruitment and enrollment, including equity and balanced enrollment regardless of the findings of previously referenced mosquito studies. In particular, Ms. Arling identified the exclusion of non-English speakers is unnecessary and would lessen benefits to these communities. EPA recommended against recruitment of participants by word of mouth to minimize undue influence, particularly because some study staff work with students. Finally, Ms. Arling presented recommendations that protocol specify the amount of time alternates would be requested to stay on site if they are not selected, in addition to specifying their compensation regardless of participation. 
Slide 18 presented the application of ethical standards involving third-party research with intentional human subject exposure. Ms. Arling clarified that this research falls under EPA’s pesticide laws, primarily the ethical standards of 40 CFR 26, Subparts K and L, and the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) 12(a)(2)(P). Ms. Arling identified Attachment 1 of EPA’s review, which contains a detailed evaluation of the protocol related to these applicable ethical standards. Ms. Arling then identified the study’s compliance with specific ethical standards if EPA recommendations are adopted. On slide 20, Ms. Arling concluded with EPA findings regarding risk being effectively minimized, the lack of deficiencies, and the meeting of ethical standards. 
Ms. Arling then presented the Charge Question to the Board.
[bookmark: _Toc156560753]Board Questions of Clarification
Dr. Sharp asked the Board if they had questions for clarification. 
· David Williams: I wanted to ask EPA a question related to the Respect for Subjects Section on slide 12. I was looking at the EPA document for testing guidelines, OPPTS 810.3700, and in Section 4 (iii) it refers to pregnancy testing, stating that “it is not necessary to meet this responsibility by testing all female candidates for pregnancy. For example, it is neither respectful nor informative to require women who are post-menopausal or surgically-incapable of pregnancy to take a pregnancy test. Investigators should consider how best to meet their responsibilities while fully respecting female subjects.”[footnoteRef:2] I have had an incident with my wife where this came up and believe that EPA should seriously consider taking steps to incorporate some step so that they do not require women that are post-menopausal or let them know they are surgically sterilized to take a pregnancy test. [2:  U.S. Environmental Protection Agency. Product Performance Test Guidelines: OPPTS 810.3700: Insect Repellents to be Applied to Human Skin [EPA 712-C-10-001] https://www.regulations.gov/document/EPA-HQ-OPPT-2009-0150-0011 ] 

· David Williams: Additionally, on page 31, Section 2.2, it states that p-Methane-3,8-diol is a toxicant category I for eye irritation. That is in conflict with other sections and the study protocol. I am hoping that is just a mistake in the document, as if it was a category I irritant it would imply a lot of changes. I would like you all to look at this in the second paragraph of the Ethics Section where it describes the active compounds. If it is a mistake, it needs to be corrected. Does EPA have any comment on this?
· Michelle Arling: I see where it is in the document, I will have to consult with my colleagues. 
· David Williams: I think it is a mistake because it is identified as a category four elsewhere but this needs to be addressed. 
· Lisa Corey: Yes, that is also different from what Dr. Fuentes presented earlier; it is a mistake, thank you for alerting us. 
Dr. Sharp found a discrepancy between her Draft Document and Dr. Williams’ page numbers but identified the relevant Section and made a note to address the differences in drafts. Dr. Sharp then asked if there were additional questions for the Ethics Review. There were none.
[bookmark: _Toc156560754]Public Comment
Mr. Tracy invited Dr. Scott Carroll to provide public comment. 
Dr. Carroll introduced himself and thanked the HSRB for the opportunity to provide public comment. He noted that the topics raised by the Board are key to his practice and noted that several things could be better clarified in the study protocol. He then expanded on his understanding that these studies never pose a risk to participants. Dr. Carroll also discussed the differences between mosquito and tick data and the degree of convergence between the two. There is a plethora of data for each species and comparison of the data sets is likely unnecessary. Dr. Carroll then recalled he has been uncomfortable with requesting surgically sterilized or menopausal aged women take pregnancy tests prior to the study, noting that he is close to having methods to address this issue. He also mentioned that the toxicological category 1 rating is for active ingredients, which could explain the discrepancy raised earlier. 
Dr. Carroll posed three concerns to EPA, asking for HSRB consideration as well. The first concern was about study participants being made aware of the experiments via word of mouth. Dr. Carroll confirmed they do not actively use such an approach when recruiting participants. However, these studies are oftentimes viewed as community events in the broader region of Davis and Sacramento, California. He also noted that insect repellent studies are engaging and attracting participants. While he is not sure how to control word-of-mouth spread of studies through the community, Dr. Carroll is open to discussions around this.
Secondly, Dr. Carroll discussed the “certified disease free” language used to describe experimental ticks, emphasizing its misleading nature. Ticks are received from providers that are thought to be disease free; these ticks are then analyzed once more in the laboratory. Dr. Carroll would like to add clear language to the consent form, so subjects understand there is a very low risk, but not a risk. Lastly, Dr. Carroll discussed the justice and equity initiative of expanding the participant pool to non-English speakers.
Mr. Shawn King provided additional context on Dr. Carroll’s comments. He explained that there are different lengths of times the researchers follow up with participants to monitor for skin reactions after the study which are decided upon in consultation with a medical monitor. One response may be an allergic response (type 1), which often occurs within a few hours after repellent application. Another response is a delayed hypersensitivity reaction (type 4), which often occurs within 72 hours. The study protocol included a seven day check in with participants to allow for variance in subject reporting behavior. 
Mr. King provided further clarification on how they confirm the identity of the person on a screening call is the same person who shows up for an in-person interview. Although there is no easy way to do this, Mr. King explained that all the screening criteria, both inclusion and exclusion, are restated during the interview immediately following an identification check. Mr. King shared he is confident there is no possibility of inappropriately recruiting and obtaining consent from someone who is not qualified. He confirmed that it is very rare for subjects to skip study intervals due to meal and bathroom breaks. Typically, food is very close to experimental stations and bathrooms are within 30 seconds of walking time. Lastly, Mr. King clarified that various suppliers are used for different tick species for quality optimization. To maintain consistency, single tick species are sourced from a single colony for a study.
[bookmark: _Toc156560755]Charge to the Board – Science:
Srikumaran Melethil, Ph.D., Science Review
Weiying Jiang, Ph.D., Science Review
Sinziana Seicean-Boose, Ph.D., Statistical Review
· David Williams: Did the public commenter state that the chemical is a category IV eye irritant, but the formulation is a category I? If the formulation is a category I, there needs to be eye protection. Maybe I misheard but this needs to be clarified.
· Michelle Arling: Monique, can you explain why there would be a discrepancy? 
· Monique Perron: There is acute toxicity information on active ingredients as well as combined products. There is a trend where the active ingredient is an irritant, however the product is not due to the dilution effect. EPA’s document states that the active ingredient is category I, and the product is category IV.
· David Williams: I am skeptical about a category I active ingredient that is a category IV at 20% in a product formulation. But if that is the case then I am okay.
Dr. Sharp asked Dr. Jiang and Dr. Melethil to share the science review discussion. 
Dr. Jiang reviewed the charge question: Is the protocol “Laboratory efficacy test of an Oil of Lemon Eucalyptus (OLE)- and Picaridin-based skin-applied repellent spray against ticks (Ixodidae) using a human-subject test method” likely to generate scientifically reliable data, useful for estimating the amount of time the product tested repels ticks? Dr. Jiang’s general conclusion was that the protocol complies with U.S. EPA guidance. Therefore, the reviewers conclude the study is expected to generate scientifically reliable data useful for estimating the amount of time the product repels ticks. 
Dr. Jiang discussed two deviations in the study protocol that raised concerns. First, he noted that positive controls were not included. Although they are not mandatory, they are desirable. The second deviation is that the guidance required the test product be applied in the same manner as directed on the product’s future label. However, the repellent was applied with syringes during the experiment, which differs from its real-world application. He also mentioned the information on the source of dermal absorption rate for picaridin was not provided, and the lack of clarity about the inclusion of data from subjects that withdraw from the study before their FCCs are observed. Dr. Jiang’s last question was about behavioral differences between insects grown at “home” and “in the wild.”
· Julia Sharp: Are there any questions that we need clarification on or are you making a recommendation regarding your comment on deviations?
· Weiying Jiang: My general recommendation, assuming the deviations are true, is to add rationales to support them and explain how they will not tamper with final results for future products.
· Julia Sharp: We have reviewed protocols like this in the past. Is there concern with using finger cot application when the actual product is an aerosol application?
· Clara Fuentes: The amount of product applied is measured. The dose used in the study is very close to EPA’s guideline, which was derived from dosimetry studies that consider how the product is applied in the real world. Thus, the syringe measurement is derived from application data. 
· Weiying Jiang: I understand that using a syringe is more accurate to ensure the applied amount goes to the target skin area. But the guidance provides a method to estimate the application rate on skin if the product is in aerosol form. I am wondering why the study used a syringe which is considered a deviation.
· Clara Fuentes: I think they used it because it was more accurate. 
· Julia Sharp: Can you send me your past comments, David?
· David Williams: Yes.
· Srikumaran Melethil: What is the scientific basis of this experiment? The protocol states the need for robust data. I am wondering if there is a hypothesis being tested. The control data is not being used.
· Julia Sharp: To my understanding, there is no hypothesis investigated. Instead, the study calculates CPT .
· Srikumaran Melethil: How are the control results accounted for?
· Clara Fuentes: The only type of control in this study is the untreated arm compared to the treated arm. If the tick actively shows interest in feeding on untreated arm they are moved to the repellent applied arm.
· Srikumaran Melethil: Why are the control and non-control data being compared?
· Julia Sharp: The control data is not data. It is used to understand if the tick is going to work for the study. Once it is determined that a tick can be used, it is transferred to the treated arm.
· Srikumaran Melethil: It is difficult to make a scientific decision of whether the data is scientifically robust. 
· Weiying Jiang: I believe this study was submitted to support the product registration. EPA provided guidance to standardize the documents and support the study and active ingredient registration. If the study is conducted in compliance with the test guidance, or the deviations have been documented and proved to not hinder the results, the study should be considered scientifically solid to register a product.
· Srikumaran Melethil: My question is a little different. It may have met EPA’s guidelines but how reliable are those guidelines? 
· Albert J. Allen: I am having trouble with your concerns. We have two compounds historically shown to be effective at repelling ticks but not in this formulation. The real hypothesis is that this formulation will repel ticks and there will be a CPT. I agree that the protocol does not list a specific objective. But the design of the study makes it clear.
· Srikumaran Melethil: Would you agree that the hypothesis being tested should be stated?
· Albert J. Allen: Yes, although it would not be framed as a hypothesis.
· Srikumaran Melethil: Julia, should we add this as a recommendation?
· Julia Sharp: Would you like the objective of the study to be more clearly stated in the protocol and EPA’s science review?
· Srikumaran Melethil: Yes. 
· Julia Sharp: Does EPA have any comments on this?
· Michelle Arling: Can you repeat it please?
· Julia Sharp: The objective of the study should be more clearly stated in the study protocol and EPA’s science review. Dr. Melethil, can you provide a specific language around this?
· Srikumaran Melethil: What is being compared? The protocol says to determine the duration in efficacy, but this is a product that is supposed to repel ticks. 
· Albert J. Allen: There is an objective outlined in the protocol that provides a basis for understanding whether the objective was achieved. Then there is an interpretation process from the objective to product labeling. That is EPA’s objective. The study objective will not match the EPA’s exactly, but it will take and incorporate the important elements. 
· Srikumaran Melethil: What would the label say?
· Albert J. Allen: I cannot answer exactly but typically labels say that the repellent is effective against ticks for a certain number of hours.
· Srikumaran Melethil: Does that number come from the median CPT?
· Albert J. Allen: Yes.
· Srikumaran Melethil: In my work we always use a control which is why I was confused.
· Julia Sharp: This is an estimation and not an inference. If the objective of the study were to compare, it would be an inference. This study calculates an estimation of time by testing one group and estimating the median CPT.
· Srikumaran Melethil: Is it true that the label might reflect the median CPT from this study?
· Julia Sharp: Yes, median CPT will inform the label.
· Srikumaran Melethil: Will the label direct consumers on how often they should reapply the repellent?
· Michelle Arling: This is only a research protocol currently. The label content is currently unknown. The goal is to establish the CPT, which is legally permitted on labels.
· Srikumaran Melethil: Are the experimental ticks similar to those found in the wild? I wonder if their sugar water diet impacts their behavior.
· Julia Sharp: Are you asking if ticks raised in colonies are similar to ticks raised in the wild? Can anyone speak to this? I think we have reviewed studies with tick colonies in the past, but I want clarification.
· Michelle Arling: EPA has consulted with the HSRB using laboratory raised ticks for over eight years. Using laboratory raised ticks allows for better control of pathogens which minimizes risk. They are the same species of ticks from the wild.
· Srikumaran Melethil: To summarize, EPA is doing its best to make sure they are as close as possible to wild ticks. Is this correct?
· Michelle Arling: Yes.
· Sinziana Seicean-Boose: I would like to know what EPA will find most useful in terms of recommendation magnitude. This will directly affect my statistical review. The HSRB often goes into details that are not necessarily helpful for EPA. Does EPA find it more useful for the HSRB to discuss the general study statistics, or should the HSRB recommend additional tests to ensure the results are valid? 
· Michelle Arling: Thank you. We appreciate feedback from the HSRB. We welcome recommendations to the extent they will help us move forward to make the research scientifically and ethically sound.
· Sinziana Seicean-Boose: So, the HSRB should not restrain recommendations, correct?
· Michelle Arling: EPA welcomes recommendations in the context of responding to the charge question. I feel uncomfortable for EPA to recommend how the HSRB should provide recommendations. 
· Sinziana Seicean-Boose: Future recommendations are not always provided. I will make sure to add what should be done in terms of validating and ensuring the results are usable and generalizable. 
· Julia Sharp: I am happy to further discuss this topic with you outside of this meeting. As Michelle noted, the HSRB’s task is to address the charge question. Should I share your statistics review?
· Sinziana Seicean-Boose: Yes, please share.
Dr. Seicean-Boose shared the statistical review of the study.
The review protocol proposed a sample size of 25 test subjects. A Kaplan-Meier test was conducted to estimate the median CPT for each tick species using statistical software and programming languages. Confidence intervals were also calculated. Dr. Seicean-Boose felt this statistical method was adequate to estimate median CPT as a measure of central tendency for central survival data. However, Dr. Seicean-Boose wondered how the study would handle the right-censored observation, which has an important role in calculating the median CPT and confidence intervals. She also noted that random censoring led to severe bias in principle. One cannot conclude that a subject who dropped out of the study would have had the same result as a subject who participated fully. The analysis specifies that random censoring must be noninformative. The study sponsor should consider, e.g., including entry time as a covariate in a regression model.
Dr. Seicean-Boose agreed with EPA’s recommendations to the study sponsor. She noted that there were no additional details on the projected sensitivity analysis. Performing this analysis will ensure results are valid and generalizable. She also recommended that all variables collected in the study be better defined. Furthermore, additional data variables should be collected for use in a sensitivity analysis. Dr. Seicean-Boose recommended recording start and stop times rather than duration of the event during the tick attractiveness test. This could help account for additional covariates within the regression model.
Dr. Sharp asked for comments or questions related to the statistics review. There were none. Dr. Sharp then shared the science charge question and proposed a response. The response is as follows “The research proposed in the protocol “Laboratory efficacy test of an Oil of Lemon Eucalyptus (OLE)- and Picaridin-based skin-applied repellent spray against ticks (Ixodidae) using a human-subject test method” is likely to generate scientifically reliable data, useful for estimating the amount of time the product tested repels ticks, given the comments and recommendations provided by the EPA and HSRB are adequately addressed.” She then asked for comments. 
· Srikumaran Melethil: It looks good.
The HSRB voted to approve the response and a consensus was reached.
[bookmark: _Toc156560756]Charge to the Board – Ethics:
Albert J. Allen, Ph.D., Ethics Review
Dr. Sharp invited Dr. Allen to share the ethical review of the study.
The HSRB reviewed a similar study protocol in December of 2022 and Dr. Allen reviewed the recommendations in this previous HSRB report. He emphasized that the current study was conducted under good laboratory practices, which are intended to be non-clinical. Therefore, good laboratory practices do not account for the investigator’s responsibility of protecting human subjects. This point was emphasized in December 2022. EPA had an exclusion stating that good laboratory practices did not involve human subjects. However, there was a policy change in 1989 that allowed for human subject studies to be covered under good laboratory practices. Although, investigator’s and internal review board’s responsibility was never addressed, causing issues for human subject studies. While there are general conduct requirements, no specific responsibilities exist. Dr. Allen recommended the EPA reconsider whether it is appropriate to include human studies under good laboratory practices. He then highlighted where the protocol states it follows the best clinical ethics but does not describe them.
Dr. Allen reviewed the inclusion and exclusion criteria for the study through an ethical lens. The study classifies pregnant and nursing women and children as a vulnerable population and thus are excluded from participation. Individuals between the ages of 18 and 60 were allowed to participate. Dr. Allen also discussed the common rule’s requirements for data to be scientifically sound, and additional observations presented in the ethics review document including how laboratory raised ticks were used to reduce a participant’s risk of disease. Dr. Allen indicated that the research is likely to meet the applicable requirements of 40 CFR part 26, subparts K and L, based on the review of materials provided and if the EPA and HSRB’s recommendations are addressed. 
Dr. Sharp asked for comments or questions relating to the ethical review.
· Nicole Deming: Where should the recommendation to include Spanish speaking individuals go? 
· Albert J. Allen: I did not address that recommendation because it was already in EPA’s list of recommendations. It was also raised in the previous protocol. The HSRB could set a deadline for the recommendation to be addressed by. 
Dr. Sharp then shared the ethics charge with the HSRB and proposed a response. The response read “The research proposed in the protocol “The research proposed in the protocol “Laboratory efficacy test of an Oil of Lemon Eucalyptus (OLE)- and Picaridin-based skin-applied repellent spray against ticks (Ixodidae) using a human-subject test method” is likely to meet the applicable requirements of 40 CFR part 26, subparts K and L, if the recommendations made by the EPA and HSRB are adequately addressed.”
The HSRB voted to approve the response and a consensus was reached.
[bookmark: _Toc156560757]Adjournment 
Dr. Sharp asked the board to revise their written documents and recommendations to compile the report appropriately. She shared that the next meeting will be held on February 14th, 2024. During this meeting, the HSRB will review and vote on a report describing their response to EPA’s charge questions for this study. She then asked reviewers to refine their recommendations within the report. 
· Albert J. Allen: Should the December 2022 recommendations be repeated in the current report?
· Julia Sharp: The references should be repeated and a reference to the December 2022 report should be included. It is important to document that the recommendation is still applicable.
Dr. Sharp requested that reviewers send their report sections to her and Dr. Corey by next Friday. She then thanked the EPA and HSRB for their time and participation.
Mr. Tom Tracy thanked the HSRB, and the meeting concluded.
[bookmark: _Int_MsHr9Zm0]The meeting adjourned at 5:00 p.m. EDT.
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[bookmark: _Toc156560759]Attachment B: Federal Register Notice Announcing Meetings
ENVIRONMENTAL PROTECTION AGENCY
[FRL-10408-01-ORD]
Human Studies Review Board (HSRB) Meetings—2023
AGENCY: Environmental Protection Agency (EPA).
ACTION: Notice of public meeting.
SUMMARY: The Environmental Protection Agency (EPA), Office of Research and Development (ORD), gives notice of 2023 public meetings of the Human Studies Review Board (HSRB). The HSRB provides advice, information, and recommendations on issues related to scientific and ethical aspects of third-party human subjects’ research that are submitted to the Office of Pesticide Programs (OPP) to be used for regulatory purposes.
DATES: Four three-day virtual public meetings will be held on:
1. February 15–17, 2023; and
2. April 18–20, 2023; and
3. July 26, 2023; and
4. October 11–13, 2023.
Meetings will be held each day from 1 p.m. to 4 p.m. Eastern Time. For each meeting, separate subsequent follow-up meetings are planned for the HSRB to finalize reports from the three-day meetings. These meetings will be held from 1 p.m. to 4 p.m. Eastern Time on the following dates: March 23, 2023; May 18, 2023; August 23, 2023; and November 16, 2023.
ADDRESSES: These meetings are open to the public and will be conducted entirely virtually and by telephone. For detailed access information and meeting materials please visit the HSRB website: https://www.epa.gov/osa/human-studies-review-board.
FOR FURTHER INFORMATION CONTACT: Any member of the public who wishes to receive further information should contact the HSRB Designated Federal Official (DFO), Tom Tracy, via phone/voicemail at: 919-541-4334; or via email at: tracy.tom@epa.gov.
SUPPLEMENTARY INFORMATION:
Background
The HSRB is a Federal advisory committee operating in accordance with the Federal Advisory Committee Act 5 U.S.C. App.2 section 9. The HSRB provides advice, information, and recommendations on issues related to scientific and ethical aspects of third-party human subjects research that are submitted to OPP to be used for regulatory purposes.
Meeting access: These meetings will be open to the public. The full agenda with access information and meeting materials will be available seven calendar days prior to the start of each meeting at the HSRB website: https://www.epa.gov/osa/human-studies-review-board. For questions on document availability, or if you do not have access to the Internet, consult with the DFO, Tom Tracy, listed under FOR FURTHER INFORMATION CONTACT.
Special Accommodations. For information on access or services for individuals with disabilities, or to request accommodation of a disability, please contact the DFO listed under FOR FURTHER INFORMATION CONTACT at least 10 days prior to each meeting to give EPA as much time as possible to process your request.
How May I Participate in this Meeting?
The HSRB encourages the public’s input. You may participate in these meetings by following the instructions in this section.
1. Oral comments. To preregister to make oral comments, please contact the DFO, Tom Tracy, listed under FOR FURTHER INFORMATION CONTACT. Requests to present oral comments during the meetings will be accepted up to Noon Eastern Time, seven calendar days prior to each meeting date. To the extent that time permits, interested persons who have not preregistered may be permitted by the HSRB Chair to present oral comments during the meetings at the designated time on the agenda. Oral comments before the HSRB are limited to five minutes per individual or organization. If additional time is available, further public comments may be possible.
2. Written comments. For the Board to have the best opportunity to review and consider your comments as it deliberates, you should submit your comments prior to the meetings via email by Noon Eastern Time, seven calendar days prior to each meeting date. If you submit comments after these dates, those comments will be provided to the HSRB members, but you should recognize that the HSRB members may not have adequate time to consider your comments prior to their discussion. You should submit your comments to the DFO, Tom Tracy listed under FOR FURTHER INFORMATION CONTACT. There is no limit on the length of written comments for consideration by the HSRB.
Topics for discussion. The agenda and meeting materials will be available seven calendar days in advance of each meeting at https://www.epa.gov/osa/human-studies-review-board.
Meeting minutes and final reports. Minutes of these meetings, summarizing the topics discussed and recommendations made by the HSRB, will be released within 90 calendar days of each meeting. These minutes will be available at https://www.epa.gov/osa/human-studies-review-board. In addition, information regarding the HSRB’s Final Reports, will be found at https://www.epa.gov/osa/human-studies-review-board or can be requested from Tom Tracy listed under FOR FURTHER INFORMATION CONTACT.
Dated:
Mary Ross, Director, Office of Science Advisor, Policy and Engagement.
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