From: Judith Foster

To: Crista Wadsworth; Cynthia White; David A Armanini; Dawn Carter; Gary Skuse; Harman, Jennifer; Jennifer
Liedkie; Kim Corbett; Mary-Anne Courtney; Paul Craig; Viet Le; Vinay Abhyankar; Wade Narrow; Nathan
Eddingsaas

Cc: Nathan Eddingsaas

Subject: IBC Meeting Minutes - September 25, 2020 ( Review Nate"s Eddingsaas IBC project)

Date: Monday, September 28, 2020 8:07:00 AM

Attachments: SOP for NNAL analysis in uringe.docx

IBCProjectRegistrationFormv10 Eddingsaas.doc
DSMP_RobinsonR21DA050852-01.docx-revHEAD.svn000.tmp.docx
Proposal RobinsonRapid19122263.pdf

FormA RobinsonRapid19122263 2020-04-02.pdf

Form C RIT Robinson.pdf

Attendees:
Cynthia White; Dawn Carter; Gary Skuse ; Jennifer Harman; Kim Corbett; Paul Craig; Vinay
Abhyankar; Judy Foster; Nathan Eddingsaas

Meeting Minutes-

1. Nate IBC project is part of Risa Robinson’s work.
Background Information from Nate: Message from Nate: Hello Institute Biosafety Committee,
| am submitting an IBC project registration form for a project funded by NIH (DHHS.National
Institutes of Health (PAR-18-848 - Electronic Nicotine Delivery Systems (ENDS): Population,
Clinical and Applied Prevention Research) in collaboration with Risa Robinson, Edward Hensel,
and Stephanie Godleski. The proposal is attached. In the proposal, urine will be collected from
participants, collected by the participants, and my lab will analyze the urine for the biomarker
Nitrosamine-4-(Methylnitrosamino)-1-(3-pyridyl)-1-butanol (NNAL). | have included the
project registration form as well as the approved IRB, SOP for analysis of NNAL, and the NIH
Detailed DSM Plan.

My lab was biosafety certified last semester and we will use all of the same safety protocols.
Please let me know if there is anything else you need from me. Thank you -Nathan Eddingsaas

Comments/Follow-Up Items:

» Bloodborne Pathogens training is needed by everyone that is part of this IBC project
o Judy needs to send Nate the hepatitis B information/paperwork

» Committee agreed with COVID-19 that human urine/feces needs to be added to the

EH&S BBP training course

o Judy to update the training course

» The lab was previous inspected/approved (BSL2)

» Gary needs to sign the IBC project form as a the reviewer/approver
o Send IBC committee approval form to Nate
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Standard Operating Procedure  for analysis of Nitrosamine-4-(Methylnitrosamino)-1-(3-pyridyl)-1-butanol (NNAL) in urine

Urine samples are self-collected by participants and frozen at home. They will be received frozen.

[bookmark: _GoBack]For analysis of Nitrosamine-4-(Methylnitrosamino)-1-(3-pyridyl)-1-butanol (NNAL) concentration in the urine samples, the samples will first be thawed within the sealed container and in a hood.

The analysis of NNAL from urine will be done per procedures used in the field outlined in the literature (Anal. Chem. 2005, 77, 7639-7645). In brief here is the procedure

10 mL of 0.5 M phosphate buffer is added to 5 mL of urine and incubated at 37 C for 24 hours.

After oxidation, the solution is filtered through a 0.45 um filter and the filtered solution is loaded onto a SupelMIP® SPE – NNAL solid phase extraction column (Sigma-Aldrich) that has been preconditioned with 1 mL of methanol and 1 mL of water.

The solution is eluted through the column at 0.5 mL min-1 then dried at 15 psi nitrogen for 5 minutes. 

The column is then washed with 1 mL of water, 1 mL of toluene, and 1 mL of toluene:methylene chloride (9:1)

NNAL is then eluted with 3 x 1 mL aliquots of methylene chloride which is then blown dry using nitrogen gas and reconstituted to 20 uL of water

NNAL concentration of the urine sample is the quantified using LC-MS/MS.

The rest of the unused urine sample will be disposed of in the toilet as it is not a regulated substance per OSHA and NY State EPA guidelines. All containers and other material that has come in contact with the urine will be rinsed and disposed of in the normal waste.


Rochester Institute of Technology Institutional Biosafety Committee


Project Registration Form


Name(s) of PI(s):__Nathan Eddingsaas________________________________________
Lab Location: _GOS-A173_____ 

Biological Agent(s) of Concern:  ____Human urine______________________________________________________________ 


1. Use this form to: 

a) Register new or modified projects involving recombinant DNA constructs. Note: There are NO projects exempt from the NIH Guidelines for Research Involving Recombinant DNA Molecules as RIT receives NIH funding.

b) Declare non-recombinant biohazards including pathogens (mammalian or plant); and eukaryotic cells, fluids, cell lines, and unfixed tissue for new or modified projects. 


c) Register the use of biologicals noted above in animals.

d) Register the generation of de novo transgenic animals using recombinant DNA technology.

e) Register interbreeding or cross breeding of animals that were originally created using recombinant DNA technology AND are genetically different from each other; AND if you intend to administer agents listed above to these animals.

2. Contact the Acting Chair of the Institutional Biosafety Committee (475-5972 or rldsbi@rit.edu ) directly if you intend to generate transgenic plants.

3. Please do not use abbreviations without defining them.  Failure to do so will delay the review of your protocol.

4. Please e-mail your completed and signed form electronically, as a PDF or Word document, to ibc@rit.edu .


5. Is your project funded by the NIH? (PI to complete this question) 
X   Yes
  No


Prior to Submission to the IBC:


1. Obtain the Material Safety Data Sheet/Safety Data Sheet for the associated biological agent(s).




 No


 Yes  

2. Ensure all individuals working on this project have:


a. Reviewed the RIT EH&S Biosafety webpage: http://finweb.rit.edu/grms/ehs/health/biosafety.html


 No Yes  

b. Taken all necessary training course(s):













i. Biosafety Awareness (found on the biosafety webpage)


 




 No Yes  

ii. Lab Safety: http://finweb.rit.edu/grms/ehs/lab/ 








 No Yes  

iii. Gas Cylinder: (if working with compressed gases). Also on the Lab Safety webpage.



http://finweb.rit.edu/grms/ehs/health/bloodborne_pathogens.html NA
 No  Yes   NA iv. Bloodborne Pathogens: (if working with human or non-human primate cells or tissues). File paperwork.

 No  Yes  

3. Write a project specific standard operating procedure (SOP) for the biological agent(s) you will be using.



 No Yes  

4. Ensure the availability of all necessary safety devices (e.g. certified biosafety cabinets).





 NA No  Yes  

IBC Committee Reviewer:  _______________________________________________________________________________ 

Date:  ____________________________________

         (Signature)


IBC Committee Project Approval:  _______________________________________________________________________________ 
Date:  _____________________________________


         (Signature)


Rochester Institute of Technology Institutional Biosafety Committee


Project Registration Form


Project Title: 
 

Campus Address#:                            



Question A.1.
Will this project involve the use of mammalian or plant pathogens including non-recombinant and recombinant pathogens? (List infectious Mammalian Viral Vectors under Question D.)


		

		No

		Skip to Question B.1.



		

		Yes

		If yes, complete Table A.1.a.  Expand the table as necessary.








Table A.1.a.


		List pathogens (Genus, species, strain)

		Biosafety level



		

		



		

		





Question B.1.
Will this project involve the use of eukaryotic cells or fluids, eukaryotic cell lines, or eukaryotic unfixed tissues? (Use this section to declare human fluids such as blood and sera.) 


		

		No

		Skip to Question C.1.



		

		Yes

		If yes, complete Table B.1.a.  Expand the table as necessary.


** NOTE: ATCC Biosafety levels refer to frozen cells (as shipped) only. CDC recommends that all human and non-human primate cells be handled as Biosafety Level 2.





Table B.1.a.
Eukaryotic cells or fluids, eukaryotic cell lines, or eukaryotic unfixed tissues description. List all other organisms associated with project.

		List cells, fluids, tissues, cell lines

		Organism of origin

		From whom or where did you obtain these cells, fluids, or tissues

		If you are using cells, fluids, or tissues from vertebrate animals, provide corresponding IACUC # or write “NA”

		If KNOWN to harbor pathogens, specify the pathogen or write “UNKNOWN”

		If using human materials, indicate patient population from which materials are derived or write “UNKNOWN”

		Biosafety level**





		Urine

		Human

		Participants in an NIH funded study

		NA

		unknown

		Users of e-cigarettes 

		1



		

		

		

		

		

		

		





Question C.1.
Will this project involve the use of recombinant DNA (e.g. plasmids, non-pathogenic or pathogenic genetically engineered microorganisms)?


		

		No

		Skip to Question D.1.



		

		Yes

		If yes, describe your recombinant DNA by answering questions C.2. - C.3 and by completing Table C.3.a. and Table C.3.b .   Expand tables as necessary.


Use NIH Guidelines Section I-B  as reference 


If you are creating transgenic animals, complete Question H. 


List under Question D. any infectious Mammalian Viral Vectors that are already packaged and that will be used as part of these experiments. 


If you are building new plasmids that will be used to develop a viral vector, then you must answer Question C.1 – C.3 and complete Table C.3.a  and Table C.3.b. relative to those plasmids.





Question C.2.
What is the nature of the DNA inserts? Check all that apply. IBC approval is required before initiation of studies involving constructs having these inserts.


		

		Insert contains full-length genes for toxins



		

		Insert contains full-length genes for drug resistance that, if expressed in disease agents of humans, animals, or plants, could compromise control of infection by those agents. (This does NOT refer to drug resistance markers used for selection during routine cloning, e.g. ampicillin.)



		

		Insert contains genetic material from a BSL-2 (or higher) MICROORGANISM (e.g. pathogenic bacteria, viruses, fungi, etc).



		

		Insert contains genetic material that likely codes for an oncogene



		

		Not applicable: None of the above categories describe the inserts proposed for use in these studies.





Question C.3.
Describe all the recombinant DNA constructs used in these studies by completing Tables C.3.a. and C.3.b.   Expand tables as necessary.


Table C.3.a.
Insert Description


		Insert number (Use this column to match your insert with its vector)

		What does your insert encode? 


(e.g. name of gene product or nature of regulatory region)




		List DNA type 


(e.g. genomic, cDNA, antisense, etc.)

		List organism or species of origin




		Does insert contain promoter? 


(Yes, no, unknown)

		Will you INTENTIALLY express the product of the insert? 


(Yes, no)



		1

		

		

		

		

		



		2

		

		

		

		

		



		3

		

		

		

		

		



		4

		

		

		

		

		





Table C.3.b.
Vector and Host Information. Correlate insert number from Table C.3.a. to information requested below.


		Insert number


(Use this column to match your insert (s) with its vector(s))

		List vector name(s) and describe




		1. List all bacterial and/or fungal agents in which this construct will be placed. Provide specific strain.


2. List potential adverse effects of expression (e.g. pathogenic conversion, toxin, etc). 


3. If no bacterial and/or fungal agents are used, write “NONE”.


4. Be sure to organize this information so it is CLEAR which construct you are referring to.

		1. List all eukaryotic cells (or cell lines) in which this construct will be placed. These cells should be described in Question B.


2. List potential adverse effects of expression (e.g. oncogenic potential, etc). 


3. If no eukaryotic cells are used, write “NONE”. 


4. Be sure to organize this information so it is CLEAR which construct you are referring to.



		1

		

		

		



		2

		

		

		



		3

		

		

		



		4

		

		

		





Question D.1. 
Will this project involve the use of Mammalian Viral Vectors?


		

		No

		Skip to Question E.1.



		

		Yes

		If yes, complete Table D.1.a.   Expand tables as necessary. Also submit your Mammalian Viral Vector Registration completed for each viral system declared below.


Contact the IBC Chair if you have questions about your Mammalian Viral Vector Registrations.


 





Table D.1.a. 
List the vector system(s) proposed for use in these experiments and provide the corresponding information.

		List viral vector system (e.g. adenoviral, lentiviral, retroviral, adeno-associated, etc.)

		List corresponding viral vector registration number

		List cells transduced or infected with viral vector or write “NONE”. These cells should be described in Question B.

		List biosafety level(s) for packaging, propagation, and infection.



		

		

		

		



		

		

		

		



		

		

		

		





Question E.1.  
Will project involve the use of select agents (pathogens, recombinant DNA, or toxins of biological origin)?  


		

		No

		Skip to Question F.1.



		

		Yes

		If yes, describe briefly in the text box below. Hint: Cut & paste from your Lab Registration, if applicable.








		Select Agent Description

		





Question F.1. 
Will any of the experiments covered by this registration ever involve more than 10 liters of culture at any one time? 


		

		No

		Skip to Question G.1.



		

		Yes

		If yes, describe briefly in the text box below.





		Brief description of 10L experiments

		





Question G.1. 
Will this project or grant involve the administration of any biological, declared above, to LIVE animals (e.g. vertebrates, invertebrates)? 


		

		No

		Skip to Question H.1.



		

		Yes

		If yes, complete Questions G.1 – G.4 relative to the biologicals declared above AND which will be administered to LIVE animals. Expand tables as necessary.


Generation of transgenic animals should be declared and described under Question H .1. and H.2.





Table G.1.a.


		List animal species or strain (one per line)

		Is this species transgenic? (Yes or No)

		List corresponding IACUC number or write “NONE” if no IACUC is required.



		

		

		



		

		

		



		

		

		



		

		

		





Table G.1.b.  Cut and paste this table for each species or strain to ensure clarity when using multiple agents in multiple species or strains.


		List agent administered to animals

		What is the number of doses?

		What is the concentration of dose?

		Describe exposure (administration) method and potential risk to experimenter. Indicate Biosafety Level 


(ABSL1, ABSL2, ABSL3)

		List type of animal housing necessary (ABSL1, ABSL2, ABSL3)



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		





Question G.2.
Will you be collecting tissues, cells, or fluids from these animals?


		

		No

		Skip to Question G.3.



		

		Yes

		If yes, complete Table G.2.Expand table as necessary.





Table G.2.a.      Expand table as necessary.


		List animal species of strain

		List the potentially hazardous agents that were administered

		List fluids, cells, or tissues collected

		If the collected cells, tissues or fluids are KNOWN to harbor pathogens or toxins, specify the pathogens or toxins or write “UNKNOWN”



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		





Question G.3.
Will the animals produce, secrete, or shed a toxic or infectious agent as a result of these experiments?
Note: if you are using transgenic animals, you must also consider whether the animal is more susceptible to the agent making the agent more likely to be shed.

		

		No

		Skip to Question G.4.



		

		Yes

		If yes, complete Table G.3.a. describing how your biological may be transmitted to humans or to other animals.


Please remember that the biological(s) (e.g. replication-defective virus, cell lines, human cells) administered to your animals may carry pathogens that could cause an infection, which could then be transmitted to humans or perhaps other animals.





Table G.3.a.


		

		Transmission potential. Check all that apply.



		List agent likely produced or shed

		Transmission from animal to animal? (Please be aware that some agents may be harmless to humans but could be pathogenic in animals and damaging to our animal colony.)

		Transmission from animal to humans?

		Environmental transmission (to feral populations)?

		Transmission via urine?

		Transmission via feces?

		Transmission via saliva?

		Transmission via natural vector? Specify vector:



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		





Question G.4.
Are there any mitigating factors that may modify (raise or lower) the biological containment level for these experiments?


		

		No

		Skip to Question H.1.



		

		Yes

		If yes, describe briefly in text box below.





		Brief description of mitigating factors

		





Question H.1.
Will you be generating transgenic animals through recombinant DNA technology? (e.g. mice, Drosophila, C. elegans, or other members of the Kingdom Animalia)

		

		No

		Proceed to Question H.2.



		

		Yes

		If yes, describe recombinant construct (vector, gene, gene function) in text box below and complete Table H.1.a.


Examples of recombinant DNA technology include (1) Direct microinjection of a chosen gene construct from another member of the same species or a different species into the pronucleus of a fertilized ovum; (2) Insertion of the desired DNA sequence by homologous recombination into an in vitro culture of embryonic stems and cells; (3) Use of a plasmid or virus to transfer the genetic material into germ cells


Use NIH Guidelines as reference: http://www4.od.nih.gov/oba/rac/guidelines/guidelines.html





		Construct description

		





Table H.1.a.


		

		Construct 1

		Construct 2

		Construct 3



		List corresponding IACUC number or write “NONE” if no IACUC is required.

		

		

		



		If the inserted genetic material is from a Risk Group 2 (or higher) microorganism, list the organism or write “NONE”.

		

		

		



		If inserted genetic material is from a virus, how much of the total viral genome will be inserted. Write “less than ½” or “greater than ½” or write “None”.

		

		

		



		If inserted genetic material encodes for a functional toxin or a fraction of a toxin gene, list the toxin and percentage of toxin gene or write “NONE”.

		

		

		



		Will animals secrete or shed a toxic or infectious agent? List infectious agent or toxin or write “NONE”.

		

		

		



		List route of secretion or shedding (e.g. urine, saliva, feces) or write “NONE”.

		

		

		



		Will the animals that are generated have an increased propensity for infections with pathogens, either human or animal? Write “Yes” and explain or write “No”.

		

		

		





Question H.2.
Will you be interbreeding or cross breeding transgenic animals (those originally created using recombinant DNA technology) AND are genetically different from each other? This question also covers backcrossing transgenic animals with wild type animals. 


		

		No

		Skip to Question J.1.



		

		Yes

		If yes, complete Table H.2.a. and questions H.3. through H.6.


Use the NIH Guidelines as reference 





Table H.2.a. 
Describe the existing genetics of each parental transgenic animal by completing the appropriate tables. Cut and paste this table to describe more than one cross.

		

		Parent 1

		Parent 2



		Specify species & strain(s) 


e.g. Balbc mouse; Drosophila melanogaster; C. elegans 

		

		



		What does your insert encode (e.g. name of gene product or nature of regulatory region)? Write NA if not applicable.

		

		



		What was deleted (e.g. name of gene product or nature of regulatory region)? Write NA if not applicable.

		

		



		Specify source of inserted sequence (e.g. mouse, human, etc.)

		

		



		Specify any potentially hazardous agent that may be encoded in INSERTED sequence (e.g. toxin, pathogens, oncogene) Write NA if not applicable.

		

		



		List corresponding IACUC number or write “NONE” if no IACUC is required.

		





Question H.3.
Will the progeny likely be selectively vulnerable to specific pathogens? (e.g. Consider pathogens that may be present in their immediate environment or that you may administer to these animals which may be transmissible to humans or to other animals.)

		

		No

		



		

		Yes

		Explain briefly in this box.





Question H.4.
Will the progeny likely have a survival advantage that could be genetically transmitted to feral populations? (e.g. If the animal escapes, how likely will it  die fairly quickly or how likely is it to reproduce with feral animals to produce viable offspring?)

		

		No

		



		

		Yes

		Explain briefly in this box.





Question H.5.
Will the progeny likely shed a pathogen that is transmissible to humans or a toxin that may affect humans?

		

		No

		



		

		Yes

		Explain briefly in this box. Be sure to list the pathogen or toxin and how the agent may be shed from the animal.





Question H.6.
Will the resultant progeny result in the expression of transgenes or the disregulation of endogenous gene-products?


		

		No

		



		

		Yes

		Explain briefly in this box.





Question J.1.
Will any portion of this project take place in other labs that are not controlled by the listed Principal Investigator or Co-Principal Investigator?


		

		No

		Skip to Question J.2.



		

		Yes

		If yes, list the names of the Principal Investigators responsible for the labs and briefly describe the activities performed by each group relative to the declared agents in the text box below.


Note: Program projects frequently involve vastly different experiments for each investigator involved. Therefore each Principal Investigator should submit their own Grant / Project Registration representing their portion of the research. If you are registering a program project, list the other Principal Investigators and Co-Principal Investigators; and note “Program Project” under “Activity”. Questions should be directed to the IBC Program Coordinator.





		Principal Investigator

		Activity (brief description – 1-2 sentences)



		

		



		

		





Question J.2. 
List full name of lab personnel involved in the experiments declared through this registration document, including all Principal Investigators,  Co-Principal Investigators, Student Employees, and Students. 


Nathan Eddingsaas 


Risa Robinson


Ed Hensel


Stephanie Godleski

Mahagani Thomas


A Gary Difrancesco


Question K. 
Please provide a detailed summary stating the goals of your studies and describing the nature of the experiments done with each agent declared in Questions A-E.  (i.e. cells, DNA, viruses, bacteria).   Described each aspect of the project including:  acquisition, use/handling, storage, and disposal. You may paste it into this space or provide as a separate document. 


DO NOT cut and paste your grant abstract or your IACUC abstract, as it will not provide enough detail for the IBC review. Providing the specific aims of the project may be useful to provide perspective to the committee, however, submitting the aims without providing a summary of what you intend to do with each agent is no longer acceptable. 


Failure to provide information detailing how each agent will be used will result in a SIGNIFICANT delay in your approval.


Nitrosamine-4-(Methylnitrosamino)-1-(3-pyridyl)-1-butanol (NNAL) levels will be determined from measured from participant’s urine. This is mainly to confirm compliance with the stated parameters of the study (i.e. that they are not using tobacco products). Below is a copy of the SOP (also included) for the handling and analysis of NNAL in urine. 

· Urine samples are self-collected by participants and frozen at home. They will be received frozen.


· For analysis of Nitrosamine-4-(Methylnitrosamino)-1-(3-pyridyl)-1-butanol (NNAL) concentration in the urine samples, the samples will first be thawed while in the sealed containers and in a hood.


· The analysis of NNAL from urine will be done per procedures used in the field outlined in the literature (Anal. Chem. 2005, 77, 7639-7645). In brief here is the procedure


· 10 mL of 0.5 M phosphate buffer is added to 5 mL of urine and incubated at 37 C for 24 hours.


· After oxidation, the solution is filtered through a 0.45 um filter and the filtered solution is loaded onto a SupelMIP® SPE – NNAL solid phase extraction column (Sigma-Aldrich) that has been preconditioned with 1 mL of methanol and 1 mL of water.


· The solution is eluted through the column at 0.5 mL min-1 then dried at 15 psi nitrogen for 5 minutes. 


· The column is then washed with 1 mL of water, 1 mL of toluene, and 1 mL of toluene:methylene chloride (9:1)


· NNAL is then eluted with 3 x 1 mL aliquots of methylene chloride which is then blown dry using nitrogen gas and reconstituted to 20 uL of water


· NNAL concentration of the urine sample is the quantified using LC-MS/MS.


· The rest of the unused urine sample will be disposed of in the toilet as it is not a regulated substance per OSHA and NY State EPA guidelines. All containers and other material that has come in contact with the urine will be rinsed and disposed of in the normal waste.


Question L. 
Criteria for review from the Fink Committee Report – The IBC will, as part of its protocol review process, consider whether experiments being proposed fall into any of the seven categories of experiments of concern, those with legitimate scientific purpose, but which could be misused to pose a biological threat to public health and/or national security (Dual Use Technology). PIs are responsible for the initial assessment of their experiments in light of the Fink Report.   For more information, please visit http://www.nap.edu/books/0309089778/html.


Please check the appropriate answer:


		The Fink Committee identified seven classes of experiments that it believes illustrate the types of endeavors or discoveries that will require review and discussion by informed members of the scientific and medical community before they are undertaken or, if carried out, before they are published in full detail. 



		1. Would this experiment demonstrate how to render a vaccine ineffective? This would apply to both human and animal vaccines. Creation of a vaccine-resistant smallpox virus would fall into this class of experiments.

		Yes

		



		

		No

		



		If Yes, please explain:






		2. Would this experiment confer resistance to therapeutically useful antibiotics or antiviral agents? This would apply to therapeutic agents that are used to control disease agents in humans, animals, or crops. Introduction of ciprofloxacin resistance in Bacillus anthracis would fall in this class.

		Yes

		



		

		No

		



		If Yes, please explain:






		3. Would this experiment enhance the virulence of a pathogen or render a nonpathogen virulent? This would apply to plant, animal, and human pathogens. Introduction of cereolysin toxin gene into Bacillus anthracis would fall into this class.

		Yes

		



		

		No

		



		If Yes, please explain:






		4. Would this experiment increase transmissibility of a pathogen? This would include enhancing transmission within or between species. Altering vector competence to enhance disease transmission would also fall into this class.

		Yes

		



		

		No

		



		If Yes, please explain:






		5. Would this experiment alter the host range of a pathogen? This would include making nonzoonotics into zoonotic agents. Altering the tropism of viruses would fit into this class.

		Yes

		



		

		No

		



		If Yes, please explain:






		6. Would this experiment enable the evasion of diagnostic/detection modalities? This could include microencapsulation to avoid antibody-based detection and/or the alteration of gene sequences to avoid detection by established molecular methods.

		Yes

		



		

		No

		



		If Yes, please explain:






		7. Would this experiment enable the weaponization of a biological agent or toxin? This would include the environmental stabilization of pathogens. Synthesis of smallpox virus would fall into this class of experiments.




		Yes

		



		

		No

		



		If Yes, please explain:








Principal Investigator Affirmation:


By signing below, I certify that I have read the following statements and agree that all the listed participants and I will abide by them.


1. All research involving biologicals performed in my laboratory will comply with the University’s requirements for the applicable biosafety level.


2. All personnel have completed the University’s Laboratory Safety Training Program. Required every academic year.

3. All personnel have received training regarding your laboratory and agent specific guidelines prior to working at the bench. Any new individuals assigned to the project must also receive the appropriate training.   All individuals handling BSL2 (or higher) materials have demonstrated competency prior to working with such materials.  The lab’s training is documented including date of training, summary of training, signature of trainee, initials or signature of trainer.  Safety information is available in the laboratory for referral or upon request by the Biosafety Officer. 


4. All significant laboratory-related accidents and illnesses will be reported to the IBC immediately.


5. All employee injuries and/or exposures are reported to the University through the University’s Employee Incident Report Form.


6. 
The Principal Investigator is responsible for rapidly communicating new information or data to the IBC if that new information or data should reveal or strongly suggest that the anticipated safety or biohazard potential of the approved experiments or vector systems diverge significantly from what was originally anticipated. (For example, it may be determined that a replication-incompetent viral vector system in fact contains substantial levels of a replication-competent revertant virus, with the potential for human infection of transmission.)


Principal Investigator: 

[image: image1.jpg]










Date: 
16 Sept 2020


If applicable: 


Secondary PI: 













Date: 





Please submit a signed copy of this form electronically to ibc@rit.edu .


Environmental Health & Safety – Laboratory Review 

Inspection items to be verified after IBC review:



1. Ensure proper maintenance/certification of all equipment (e.g. certified biosafety cabinets).




 NA No  Yes  

2. Ensure all required signage is posted in laboratory areas.








 No Yes  

3. Compile a lab notebook consisting of items 1-3 from page 1. (SDS, training certificates, SOP)




 No Yes  

4. Ensure no decorative plants or animals (e.g. pets) in the laboratories.







 No Yes  

5. Ensure any autoclaves have appropriate, up-to-date operation and validation logs, and are validated every 40 operating hours.
 NA No  Yes  

COMMENTS:


PI Signature ______________________________________________  

Date _______________


EH&S Signature ___________________________________________

Date _______________

Retain a copy of this completed checklist with your project documentation. For questions, contact Cindy White at (585) 475-4980 or clwehs@rit.edu. 
NOTE: Any comments or non-compliance with guidelines require a written response/notification of action to Cindy White within 14 days of checklist receipt.

Final Assigned Biosafety Level ______________   Filing Date  __________________
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Detailed DSM Plan



Title: Compensatory Behavior of E-cig Users in response to Reduced Nicotine E-liquids

Grant Number: R21DA050852-01

PI: Risa Robinson, PhD

Medical Monitor:  Dr. Dan Ornt, MD, Vice President/Dean

Institute of Health Sciences and Technology, RIT




Summary of the protocol

Brief description of the protocol (Study design) and table for schedule of events

This is an early phase 1 (or phase 0) investigation, studying the impact of reducing nicotine concentration in eliquid on compensatory behavior response as quantified by total particulate mass exposure and salivary cotinine concentration. 

We propose a parallel interventional study model, randomized to study arms by sex, age, usual nicotine strength and demographics and intervention masking to the participant and research administrator. 

To be eligible for the study, participants must be current regular ecig users of 13 mg/mL or higher nicotine eliquid. In addition, their personal ecig device must be compatible with one of our topography monitors (including vape pens and pod style) and their usual brand eliquid and flavor must be available in nicotine concentrations of 6 mg/mL or lower. Eliquids must be available in closed reservoir packaging.  

We plan to recruit N=80 participants and assign them to one of two arms; N=40 in control Arm A and N=40 in study Arm B. The control arm will use their usual eliquid strength for the duration of the 17 day observational period, while the study arm will be switched to a lower nicotine strength eliquid after the 3-day baseline period and continue to use the lower nicotine strength eliquid for days 4 through 17. All participants will use a single ENDS device throughout the 17-day period. Closed-reservoirs filled with intervention product are will be provided to participants on Day 3.  We will recruit participants who already use devices that are compatible with our monitors (vape-pen or pod style). 

The hxPUMTM platform will be used to record puffing and inhalation behavior in their natural environment for the baseline and intervention products. Participants will complete daily logs of product use to report if they used any tobacco product other than the assigned product, and if they used any product without the monitor. Although we cannot ensure 100% compliance with either assigned product user or monitor use, we use the study log along with the monitoring data to identify non-compliant behavior. Topography associated with non-compliant behavior will be removed prior to analysis and all data will be reported. Salivary cotinine will be collected as a biomarkers of nicotine exposure. CO and urinary NNAL will be collected to test compliance with no use of combustible tobacco. Daily questionnaires will be administered to assess emotional state, craving, withdrawal and product acceptability. 

The schedule of events for both Arm A and Arm B is shown in Table 1. The primary outcome measures will be assessed from data collected on Day 2 and Day 16, referred to as “Monitoring Day”. Day 2 provides one full day of natural environment monitoring using their usual product (high nicotine eliquid). Day 16 provides one full day of natural environment monitoring using the intervention product (high nicotine eliquid for control Arm A and reduced nicotine eliquid for study Arm B). 

		[bookmark: _Ref519406870][bookmark: OLE_LINK1]Table 1. Schedule of Events 



		Day 1

		Day 2

“Monitoring Day”

		Day 3

		Days 4-14

		Day 15

		Day 16

“Monitoring Day”

		Day 17



		Lab Visit: final screening, consent, enrollment, hxPUM training, collect saliva cotinine, urinary NNAL, and CO in the lab, collect bedtime salivary cotinine at home 

		Use usual product ad lib at home with hxPUM monitor, collect bedtime salivary cotinine at home

negative affects?

		Lab Visit: collect salivary cotinine, urinary NNAL and CO in the lab, drop off hxPUM monitor, pick up intervention product

		Use intervention  product ad lib at home, complete daily log of use and compliance, and negative affects 

		Lab Visit: collect urinary NNAL and CO in the lab, pick up hxPUM monitor, collect bedtime salivary cotinine at home

		Use intervention product ad lib at home with hxPUM monitor, collect bedtime salivary cotinine at home

negative affects?

		Lab Visit: Exit interview, collect saliva cotinine, urinary NNAL, and CO in the lab





Primary and secondary objectives and outcome measures

Primary Objective: The primary purpose of this study is to assess the effect of switching from a high nicotine eliquid to a low nicotine eliquid on user’s exposure to total particulate matter. 

Hypothesis, H1 (Primary Endpoint): Current regular e-cigs users will increase their cumulative aerosol exposure in response to a decrease in the e-liquid nicotine concentration. 

The primary outcome measure is ΔETPM,cum [mg∙s/L], the change in cumulative daily exposure to total particulate matter (TPM) between the baseline condition (cumulative exposure on Day 2) and the intervention condition (cumulative exposure on Day 16). The statistical test will be a between-groups comparison that the increase in cumulative daily TPM exposure will be larger for the study arm (Arm B) than the control arm (Arm A).

ETPM is a novel measure that incorporates natural environment recordings of topography and respiration parameters and full emissions characterization of topography-specific machine emissions. ETPM will be calculated for each puff using the following equation, Equation 1:  ETPM,puff = YTPM/Vinhale ( tinhale/2+thold+texhale/2), where YTPM is the TPM delivered to the user’s mouth per puff, vinhale is the volume of air inhaled into the lung with the puff, and tinhale, thold and texhale are the inhalation, breath hold and exhalation times, respectively. ETPM,puff will be cumulated over all puffs taken over the course of the 24 hr day. 

Secondary Objective: The secondary object is to assess the extent to which high nicotine eliquid users are able to achieve their desired level of nicotine from the reduced nicotine eliquid. 

Hypothesis, H2: The mean daily salivary cotinine concentration of current regular e-cig users will remain unchanged when they switch from their own-choice high nicotine e-liquid to a lower nicotine product. 

Hypothesis 2 will be tested using the process described in the FDA Guidance “Statistical Approaches to Establishing Bioequivalence” using the “Average Bioequivalence” approach. Testing of hypothesis H2 will rely upon data reported from the N=40 participants in the test arm, treating their baseline condition with normal nicotine strength e-liquid as the “R; Reference” product and their intervention condition with reduced nicotine strength e-liquid as the “T; Test” product. 

The outcome measure proposed for assessing bioequivalence is the change in log-transformed mean daily salivary cotinine concentration, μR and μT [ng/mL], using the reference product (baseline condition) and test product (intervention condition). Cotinine in saliva will be assayed using a commercially available diagnostic immunoassay (FDA 510K cleared, CE marked, Salimetrics, Carlsbad, CA).  

Inclusion/exclusion criteria



To be enrolled in the study, participants must meet all of the following Inclusion Criteria:

· 21 years or older

· Current regular user (has used e-cigs on at least 30 days, including the past 7 days)

· Current personal device is compatible with one of our topography monitors (either vape pen or pod style)

· Current personal device is a fixed power device (<10 watts)

· Current personal eliquid nicotine strength of 13 mg/mL or higher

· Current personal eliquid brand and flavor is available in eliquid nicotine strength of 6 mg/mL or lower (for intervention)

· Current personal eliquid and flavor and intervention strength eliquid and flavor are available in closed reservoir packaging 

· Expired carbon monoxide level of < 6 ppm 

· Willing to use an eliquid brand and flavor that is available in a nicotine strength of at least 50% lower than their current strength

Participants will be excluded from the study if they meet any of the following Exclusion Criteria:

· Intention to quit using e-cigs within the next 30 days

· Use of other tobacco products in addition to e-cigs on more than 9 of the previous 30 days

· History of acute or chronic asthma

· Previous diagnosis of cancer

· Other chronic medical conditions

· Use of chronic prescription medications

· Pneumonia in prior six weeks

· Upper respiratory tract infection or other febrile illness in previous 2 weeks

· Smokers on antioxidants, or anti-inflammatory therapy

· Pregnant women or women who intend to become pregnant (as indicated by a pregnancy test at final screening) or breast-feeding

Power calculation and sample size

Primary Outcome

Power calculations indicate a cohort size of N=40 participants per arm will allow us to discriminate small variation in the primary outcome measure ΔETPM,cum between the control group and study group with effect sizes as small as 1.5 [mg s/L] at a power of 0.8. Recruitment will be done across 4 waves of N=10 participants/arm/wave. As the study progresses across each of four waves N=10, 20, 30, 40 we will improve our ability to discriminate increasingly subtle differences between arms or improve the power of earlier results which demonstrate promise. 

Effect size for ΔETPM was estimated using preliminary data available from our lab for quantities appearing in Equation 1, ETPM,puff. These data, shown in Table 1 reflect realistic ranges of user behavior observed in a prior natural environment study with the NJOY® Vape Pen emissions characterization and preliminary unpublished data of lung inhalation characteristics. Our preliminary analysis in suggest we should observe a between-groups difference in ETPM,cum of approximately ΔETPM,cum = 13.9 – 1.6 ≈ 12.3 [mg s/L].

		[bookmark: _Ref512114955]  Table 1. Data used to estimate effect size for ETPM. 



		Term

		Units

		Baseline Condition

		Intervention Condition

		Effect Size



		YTPM [prior published work]

		[mg]

		0.43

		2.55

		2.12



		tinhale  [Preliminary data]

		[s]

		3.23 

		4.96 

		1.73



		thold    [Preliminary data]

		[s]

		0

		5

		5



		texhale [Preliminary data]

		[s]

		3.23 

		5

		1.77



		vinhale  [Preliminary data]

		[mL]

		845

		1823

		978



		 [Preliminary data]

		[sec]

		3.23

		9.96

		6.73



		ETPM,puff  as computed from Eq. (1) 

		[mg∙sec/L]

		1.6

		13.9

		12.3





Power calculation results are shown in Figure 1 for assessing a group-wise difference in ΔETPM,cum, assuming a standard deviation of 3.2 [mg s/L], based on our preliminary data (Table 1), and a significance level of α ≤ 0.05.  Power increases with the magnitude of the observed effect and as the participants per study arm increases with each wave of recruitment, NArm = 10, 20, 30, 40 [ppts/arm]. Results show differences of ΔETPM,cum ≥ 3 [mg s/L] may be discriminated with a power  0.8 at an arm size as low as 11 [ppts/arm] and improves to discriminating differences as small as ΔETPM,cum = 1.5 [mg s/L] as cohort size approaches 40.

		[image: ]



		Figure 1. Power analysis results for hypothesis H1, assuming standard deviation of 3.2 [mg s/L] and significance level of α ≤ 0.05. Calculations show between groups differences of 1.5 [mg s/L] may be discriminated with a power of 0.8 with group sizes of N=40.  





Secondary Outcome

We propose a conventional nonreplicated design for the secondary outcome measure consisting of a two-formulation, two-period, single-sequence crossover design for the Average Bioequivalence approach. The single-sequence decision was based on the use of an extended 14 day washout period between the Reference and Test formulations. 

We anticipate ability to discriminate between differences in salivary cotinine concentration changes as small as 100 ng/mL, which is the order of magnitude effect size reported in a similar study [Dawkins 2018]. The assumed standard deviation of 185 ng/mL is the average standard deviation in salivary cotinine for a given condition across the cohort reported in the reference study. 

Table 1 of the FDA Guidance presents the estimated number of subjects required (who complete the protocol) in a 2-period crossover study to achieve 80% power given anticipated values of  σWT and σD given by Eqs. (1) and (2) respectively. Since salivary cotinine is the secondary measure for the proposed study, we use the value of N=40 participants in the test arm to assess the effect sizes we will be able to discriminate at 90% confidence and 80% power. As noted in Table 1 of the guidance, a two-period study will permit investigations with standard deviations of  σD ≤ 0.01 for σWT = 0.30.  

The proposed confidence interval is 90% as recommended by the guidance, and we hope to achieve a power in excess of 0.8 for this secondary outcome measure. The predetermined bioequivalence limit is specified as using the standard value A = ln(1.25).  We have determined sequence effects may be neglected given the sufficiently long washout-period provided between the R and T observations, using known information from the literature about the half-life of nicotine and cotinine in humans.  We neglect potential unequal carryover effects because cotinine is not an endogenous quantity and our cross over design is based on an acceptable study protocol using an FDA cleared assay methodology. Outliers will be considered and assessed to determine whether they are likely due to product failure or subject-formulation interaction.



Trial Management

List of participating enrolling clinics or data collection centers

The primary site is the Respiratory Technology Lab (RTL) at the Rochester Institute of Technology (Dr. Robinson, PI, Director). Recruitment, enrollment, informed consent and training will take place in a privacy cubical in the RTL. Participants will collect saliva and urine at home and bring frozen samples to the RTL where they will be stored.  

The secondary site is the UCI Institute for Interdisciplinary Salivary Bioscience Research, Department of Psychology and Social Behavior, University of California at Irvine (Dr. Doug Granger, Director). Salivary biosamples will be sent to Dr. Granger and his team for analysis. 

Planned enrollment timetable presented as a line graph showing time vs. projected enrollment



Target population distribution (e.g., gender, minorities, etc)

		Racial Categories

		Ethnic Categories



		

		Non Hispanic or Latino

		Hispanic or Latino

		Total



		

		Female

		Male

		Female

		Male

		



		American Indian or Alaska Native

		0

		0

		0

		0

		0



		Asian

		1

		1

		0

		0

		2



		Native Hawaiian or Other Pacific Islander

		0

		0

		0

		0

		0



		Black or African American

		6

		6

		1

		1

		14



		White

		29

		27

		3

		3

		62



		More than One Race

		1

		1

		0

		0

		2



		Total

		37

		35

		4

		4

		80





Data Management and Analysis

Data acquisition and transmission

The study coordinator (to be hired) will be responsible for overall data acquisition and transmission of data between the investigators. Upon enrollment, each participant will be assigned a number which will be used to designate all samples and information collected from that individual. The data collected from the subjects will be referenced only by these numbers in any laboratory meetings, documents, electronic database, and case report forms, documented or published material. 

Topography in the Natural Environment: All participants will use the hxPUMTM topography monitoring system to record their puffing and inhalation topography. Participants will be provided the hxPUM monitoring system during their lab visit on Day 1, they will record their topography behavior on Day 2 in their natural environment and return the hxPUM monitor to the lab on Day 3. All data for the baseline condition will be downloaded off the hxPUM system by the technician and uploaded to the password protected repository for subsequent analysis within 24 hours. After a 14 day washout period with the intervention product, participants will be provided with the hxPUM monitoring system during their lab visit on Day 15, they will record their topography behavior on Day 16 in their natural environment and return the hxPUM monitor to the lab on Day 17. All data for the intervention condition will be downloaded off the hxPUM system by the technician and uploaded to the password protected repository for subsequent analysis within 24 hours. The analysis is typically done in batch once per week during active recruiting, and reviewed at weekly lab meetings. 

Questionnaires: Intake and exit questionnaires will be administered in the lab by computer. Exit interviews will be administered by the study coordinator and recorded directly to an electronic file. Daily study logs will be administered on hard copy and returned to the study coordinator on Day 17 and the study coordinator will transcript the study logs to an electronic file, scan the study logs and upload all data to the password protected repository. Data will be reviewed during weekly lab meetings to assess compliance and resulting fidelity of the data. Of particular interest will be to identify instances during the monitoring days when they vaped without the hxPUMTM topography monitor and why, instances when they felt the hxPUMTM interfered with their normal use behavior, instances when they collected the saliva or urine samples late, and overall satisfaction or acceptability for the protocol, and the self-reported daily cigarettes smoked during the entire 17 day protocol. Participants will not be removed from the study based on their self-reported compliance/non-compliance with protocol, or product usage, or answers to any question. Instead data will be used to determine which data sets to include in the statistical analysis. All responses will be reported in dissemination, either in the main text of in supplemental data files.

Saliva Collection: Saliva will be collected by the participants at home during Days 1, 2, 3 (baseline) and Days 15, 16, 17 (intervention) using a Salimetrics “SalivaBio Oral Swab” (SOS) saliva collection kit, approved for collection of cotinine biomarkers. The study coordinator will train each study participant on the use and handling of the swab method for their daily in-home sample collection. On Day 1, the study coordinator will provide kits for Day 1, Day 2 and Day 3 labeled with the participant number and sample day.  On Day 15, the study coordinator will provide kits for Day 15, Day 16 and Day 17 labeled with the participant number and day. A cooler will be provided for transporting the saliva to the lab. The cooler will be clearly labeled with appropriate information. Participants will store saliva samples in the freezer at home and transport samples to the RTL on Day 17.  Samples will be stored in the freezer at the RTL and shipped once per week to UCI. UCI will archive samples and send results to RTL.

Urine Collection: The study coordinator will collect NNAL and CO for monitoring compliance to the protocol (no use of combustible products).  Participants will not be removed from the study based on results of their NNAL or CO levels. Instead, data will be used to determine which data sets to include in the statistical analysis. All responses will be reported in dissemination, either in the main text of in supplemental data files.

Pregnancy Test: Female participants will be asked to take a commercially available pregnancy test at final screening to confirm they meet the inclusion criteria of not being pregnant.

Data entry methods

The study coordinator will scan and upload hard copies of the informed consent form and study logs in a password protected repository, weekly. The study coordinator will compile study log data in a spreadsheet by participant number weekly, and store the spreadsheet in the password protected repository. The participants will complete the questionnaires on the lab computer using the Qualtrics survey program which automatically compiles the data. The study coordinator will download the Qualtrics data weekly and upload to the password protected repository. The technicians will download topography monitoring data from the hxPUM system to a password protected repository within 24 hours of the participant’s lab visit, and the data will then be accessible for analysis. The technicians will upload chemical analysis data by participant and observation day to a password protected repository spreadsheet. The study coordinator will manage biomarker data entry and will coordinate with the Chemistry and Materials Lab at RIT for NNAL analysis and the testing lab at UCI for cotinine. The study coordinator will enter the NNAL, CO and cotinine results into a in a spreadsheet by participant number and day and upload the spreadsheet to the password protected repository, weekly.

Data security and plan for protecting confidentiality

We will take the following steps to keep information about participants confidential and to protect information from unauthorized disclosure, tampering, or damage. Upon enrollment, each participant will be assigned a unique identifier which will be used to designate all interview responses, questionnaires, biomarker samples and field observations. The data collected from the participants will be referenced only by these unique identifiers in laboratory documents, electronic database, documented or published material. The assignment of unique identifier to each participant will be recorded once in a password protected file to which only Dr. Robinson and her team directly related to the project will have access. Other investigators will have access to de-identifiable data only. Safety and monitoring of the overall protocol will occur weekly during active participant recruitment at regular lab meetings with Dr. Robinson and the study team to ensure both participant safety and protocol consistency.

Data analysis plan

Primary Hypothesis Data Analysis

Our premise is that users will adjust their puffing and inhalation behavior to compensate for a reduction in the nicotine concentration of assigned e-liquid. This modified use behavior will result in users being exposed to a higher level of TPM when using reduced nicotine eliquid in comparison to their baseline. The data will be analyzed as follows: 

1.	Using our prior characterization of TPM emissions from the NJOY Vape Pen [40] as a function of puff flow rate and duration we estimate the yield of TPM delivered to the mouth of the user for each puff of the day (YTPM). The lung inhalation associated with each puff (volume, inhale, breath-hold, and exhale duration) will be used to determine baseline cumulative exposure (ETPM,cum) by summing over all puffs in baseline observation day (Day 2) and all puffs in their intervention day (Day 16).

2.	The change (intervention minus baseline) in cumulative TPM exposure will be computed as a repeated measure difference for each participant. A between-groups comparison will be conducted to assess whether study Arm B exhibits an increase in mean daily cumulative exposure relative to control Arm A. Power calculations indicate ability to discriminate changes between groups of ΔETPM,cum ≥ 1.5 mg s/L with power ≥ 0.8 using expected effect sizes and standard deviations from our preliminary data.

Secondary Hypothesis Data Analysis 

The proposed model is a two-stage linear model, wherein each subject, j, theoretically provides a mean for the log-transformed BA measure (AUC salivary cotinine) for each formulation, μTj and μRj for the T and R formulations, respectively. The model assumes the subject-specific means come from a distribution with population means μT and μR, and between-subject variances σBT2 and σBR2, respectively. The model allows for a correlation, ρ, between μTj and μRj. The subject-by-formulation interaction variance, σD2, is:

σD2   =   variance of (μTj - μRj)   =   (σBT - σBR)2 + 2 (1-ρ) σBT σBR  			(1)

For a given subject, the observed data for the log-transformed BA measure are assumed to be independent observations from distributions with means μTj and μRj, and within-subject variances σWT2 and σWR2 . The total variances for each formulation are defined as the sum of the within- and between-subject components (i.e., σTT2 = σWT2  + σBT2 and σTR2 = σWR2  + σBR2 . We neglect period and crossover effect terms for this secondary outcome measure. We employ the criterion recommended in the guidance for the average bioequivalence assessment:

 (T - R)2 • A2 									(2) 

Where T = population average response of the log-transformed measure for the T formulation, and R = population average response of the log-transformed measure for the R formulation, using the standard value A = ln(1.25).

We will calculate and report the arithmetic mean and associated standard deviation for the T and R products, along with the geometric means (antilog of the means of the logs) of the AUC salivary cotinine measures. The measures for each individual will be displayed in parallel for the formulations tested, such that the ratio of the individual geometric mean of the T product to the individual geometric mean of the R product will be tabulated side by side for each subject. 

Quality Assurance

Procedures in place to ensure the validity and integrity of the data

Rigor and Reproducibility of Topography Data: We will apply a multi-step protocol developed over the course of four separate studies, to manage unique attributes of natural environment monitoring and preserve data integrity. Our protocol involves validated wPUMTM topography monitors designed for the tobacco product under test and the TAPTM topography analysis program developed to manage large data sets with scientific rigor and repeatability. Topography monitors are checked for repeatability using a calibration protocol administered pre- and post- deployment. The RIT wPUMTM monitor imposes no limits on the number of puffs or other parameters which impede observation of realistic behavior over the 24 hour observation period.

TAPTM data analysis involves three phases. Phase 0 consists of data integrity checking. Monitors are tested for repeatability using a pre- and post- calibration protocol, before and after each deployment for each participant. All data captured with the monitor is evaluated by an analyst to identify the presence of flow path contaminants which may impede subsequent data analysis. Phase 1 involves topography analysis of raw monitoring data from every puffing session of every participant, converting noisy raw data into clearly identified discrete puffs with known duration, mean flow rate, puff volume, inter-puff interval, inhalation volume and inhalation cycle times. While traditional subjective methods of identifying puffs and interpreting puff-count can significantly affect results [42], [53], the TAP algorithm computes cumulative inhaled volume independently of the puff-count interpretation, and documents criteria used to identify puffs such as minimum puff gap and flow rate threshold. Phase 2 involves inferential statistics and power analyses. Standard statistical analysis tools (pair-wise and family-wise comparisons, one-way and two-way MANOVA, linear regression, tests of proportion, and time series analysis) have been integrated into the TAP code to minimize manual processing, reduce the opportunity for human error when importing large data sets into third party packages, and foster comparisons between new studies and archival data sets. 

Mitigating non-compliance with monitor use: Data are evaluated in the context of self-reported non-compliance (i.e. vaping without the monitor). We assess adherence to the protocol using the daily logs and data collected by the monitors. This provides the level of uncertainty in yield that informs subsequent analysis, as we’ve previously done [46]. Participants who are not compliant with monitor will not be included in the statistical testing. Non-compliant participant results will be reported and may be used in secondary analysis involving comparisons of individual topography parameters. 

Mitigating non-compliance with intervention and dropout: The two proposed interventions require users to learn a new method to attain nicotine. We expect drop-out rates and compliance will be driven by how quickly users can adapt their consumption to achieve the desired levels of nicotine. We will treat dropout rate in each arm as a secondary measure and look for a correlation between the proportion of participants in each arm showing a reduction in salivary cotinine and dropout rates. Participants will not be removed from the study based on their self-reported ability to comply with the assigned intervention, unless they choose to withdraw. We consider inability to continue with the assigned intervention itself an important outcome to track. However, only participants who comply with the assigned intervention will be included in the analysis. We have planned for about a 50% dropout and still being able to achieve the 0.8 power to test the primary hypothesis, H1. All data will be reported in detail.

Procedures to guarantee the accuracy and completeness of the data, during data collection, entry, transmission, and analysis.

The study coordinator will oversee human subject management and be responsible for ensuring accuracy and completeness in collecting and recording participant data. We will use a password protected shared repository to share access to files for shared data entry responsibilities. The study coordinator will track data completeness and report the status at weekly lab meetings which include all personnel associated with the project. 

Regulatory Issues

Reporting of SAEs

This is a non-medication trial. Serious adverse events will be documented and reported to the IRB and NIDA within 72 hours. HSRB within a timely manner. 

Reporting of IRB actions to NIDA

IRB actions will be reported to NIDA within 72 hours.

Report of changes or amendments to the protocol 

Protocol changes will be pre-approved by NIDA before implementation. 

Trial Safety

Potential risks and benefits for participants

We are recruiting experienced ecig users who are all at risk for EVALI (vaping induced lung injury). There is no increased risk to the group who will use their usual eliquid brand for the duration of the study. There is potential risk for the study group which will be switched to a low nicotine eliquid. The potential risk for the study group includes withdrawal and craving or increased consumption of eliquid in an attempt to achieve their desired nicotine level from the reduced eliquid. Increased consumption of eliquid may lead to serious adverse effects. We do not anticipate risk associated with use of the topography monitors, or collection of urine, saliva or CO. Breech of confidential information is also a risk which has been considered. 

Risk mitigation plan (Management of SAEs or other study risks)

Participants will be asked to report AE/SAEs to the study coordinator. The medical monitor will assess all reported AEs/SAEs and their relationship to the study procedures, and recommend continuation vs. discontinuation of the participant as appropriate.  Breach of confidentiality will be mitigated by assigning participant numbers and referring only to participant numbers in meetings, study documents, and dissemination materials.  In addition, if results of pregnancy tests are positive, participant will be notified and the dispensation will be recorded as ‘did not pass final screening’ with no detail.

Trial stopping rules

Any SAE report of EVALI will be considered to stop the trial. 

Process of AE/SAE collection, assessing by PI and/or medical monitor and reporting

The study coordinator will report AE/SAEs to the PI immediately. Medical monitor will review and assess the AEs on regular basis. The PI will report AEs in annual reports to the IRB.  The PI will report SAEs to NIDA and IRB within 72 hours.

AE/SAE follow up plan

The study coordinator will provide all participants with reference material at the exit interview to seek cessation treatment. Such referral will address participants who reported negative effects such as withdrawal or craving during the course of the observation period. The PI will follow-up on reported SAEs with IRB and NIDA.

Trial Efficacy

Not applicable

DSM Plan Administration

Responsibility for data and safety monitoring

Persons responsible for monitoring the trial

Dr. Robinson, the PI will be responsible monitoring the trial. The study coordinator will be responsible for day-to-day operations and will report directly to Dr. Robinson.

Disclosure of any conflict of interest

Dr. Robinson has no conflict of interest to disclose.

Frequency of DSM

DSM reports will be sent to NIDA annually.

Content of DSM report

A DSM report will be submitted to NIDA PO annually, and will include:

i. Brief description of the trial and progress

ii. Enrollment update and baseline sociodemographic characteristics

iii. Retention and disposition of study participants (active, completed, and terminated/withdrawn)

iv. Regulatory Issues (amendment, deviations, IRB report, QA issues)

v. AEs and SAEs listings

vi. Efficacy (if applicable)

If applicable, DSM Board Plan

Not applicable





Enrollment Projections

(or Current Enrollment)



Planned Randomization	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	0	0	0	5	10	15	20	20	25	30	35	40	40	45	50	55	60	60	65	70	75	80	80	80	Actual Randomization	1	Actual Withdrawn	1	Actual Completed	1	Month following Contract Start Date
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Project Summary/Abstract

Impact: This research explores the premise that e-cig users are able to compensate for lower nicotine
products by adapting their behavior to maintain their desired nicotine level. When presented with a lower
nicotine product, nicotine addicted e-cig users may alter their puffing topography to generate a more highly
dense aerosol, and thus increase their consumption of total particulate matter in order to achieve their dose of
nicotine. In addition, users may alter their respiratory parameters such as increasing inhalation volume, pulling
the aerosol deeper into the lung and increasing the surface area available for gas exchange, or holding the
aerosol in their lungs for a longer period of time, allowing for more nicotine uptake before exhaling. All of these
changes in behavior are considered compensation, and may result in increased exposure to total particulate
matter and ultimately increase the harm potential of what would otherwise be consider a reduced harm
product. Study Design: The project involves a 17-day natural environment study with a two arm, two period
cross-over design. N=80 current established adult vape pen users, currently using eliquids with nicotine
strengths greater than or equal to 13 mg/mL, with no intention to quit e-cig use, and no use of combustible or
other tobacco products will be randomized by age, gender, usual brand nicotine strength, and nicotine
dependence score into control (non-switching) and test (switching) arms. The test arm will be switched to a
lower nicotine strength eliquid (6 mg/mL) matching their usual flavor, while the control arm will continue to use
their usual nicotine strength. The RIT wPUM™ vape pen monitor will record puff topography (puff volume, flow
rate, duration, interpuff interval) and the Hexoskin wearable sensorized garment will record respiratory
parameters (inhalation/exhalation volume and time, breath hold) for every puff taken while vaping ad-lib in their
natural environment. Participants will provide salivary cotinine samples and complete a daily log of product
use, compliance and subjective effects including craving, withdrawal symptoms and positive/negative
emotional state on users’ ability to compensate for low nicotine eliquids. Specific Aims: The objective of Aim 1
is to quantify changes in topography, respiration and TPM exposure upon switching from their usual to a lower
nicotine strength eliquid. The objective of Aim 2 is to assess the extent to which users are able to compensate
their behavior using salivary cotinine levels before and after the switch as a proxy for compensation efficacy.
We will test two hypotheses; (H1) exposure to TPM will increase upon switching to a reduced nicotine eliquid
and (H2) salivary cotinine levels will remain unchanged. We will investigate the presence of random subjective
effects, and age/gender on compensation using a generalized linear mixed-effects model. Regulation:
Knowledge gained informs regulations related to limiting nicotine in eliquids. Exposure to both nicotine and
total particulate matter are important in risk assessment, and the potential to inadvertently increase one by
decreasing the other must be considered in product regulation.
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Project Narrative

The project explores the premise that e-cig users are able compensate for lower nicotine products by adapting
their behavior to maintain their required level of nicotine. This project will test the hypothesis that users who
switch from their normal nicotine concentration eliquid to a reduced nicotine eliquid will exhibit compensatory
puffing topography, inhalation patterns, and consumption behavior to achieve their desired nicotine exposure,
while adversely impacting their exposure to total particulate matter and potential toxin exposure.
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FACILITIES AND OTHER RESOURCES
Rochester Institute of Technology (RIT)
Respiratory Technologies Lab (RTL), Kate Gleason College of Engineering, RIT

Risa Robinson, PhD, Director

The Respiratory Technologies Lab is nearly 800 square feet, ventilated wet lab with fire safety storage,
refrigerator and freezer. The RTL houses activities related to development of the wPUM™ topography
monitors, including computer aided design, fabrication, board assembly and unit tracking. The RTL has a
continually expanding fleet of WPUM™ monitors for conducting natural environment use studies of a wide
range of inhaled tobacco products including combustible cigarettes and cigarellos, waterpipe (hookah), and e-
cigs including cig-a-likes, pen style, SREC NIDA, and JUUL.

The lab houses facilities for ergonomics testing and supports focus groups and human subject management
during lab and field observation studies. There are privacy cubicles for a Study Coordinator, technician and 2
PhD students. A privacy cubical is available for intake and exit appointments. There is a dedicated area for in-
lab observation studies, which includes an exhaust hood vented to the outside.

The RTL houses multiple Programmable Emissions Systems (PES™), designed and built in-house for
generating and capturing emissions from tobacco products and medical inhalation devices for gaseous and
particulate phases. The PES™ systems support emissions testing of a wide range of tobacco products,
including hookah, electronic cigarettes and combustible cigarettes, both mainstream and side stream. The
PES™ systems have been characterized and validate with third party instruments for ciga-a-like, vape pen,
box mod and JUUL. The PES™ systems are also used to calibrate the wPUM™ monitors. Each system is
operated with a LabView program, in a closed-loop manner, to control desired machine puffing profiles
spanning the full operating envelope of the products under test and to exercise all salient product
characteristics across the range of user behavior characteristics. The PES™ can generate “playback”
topography that was measured in the natural environment using the wPUM™ monitors. The PES™ systems
report machine setting topography and actual measured topography, including flow rate, duration and volume.
The PES™ systems can be configured to collect vapor via sorbent tubes or total particulate matter directly onto
filter pads. An Ohaus Explorer Model E011040 balance is available to weigh the products and filter pads. The
RTL resources extend to include the Analytical Instrumentation Lab at RIT which perform GCMS and LC-
MS/MS.

Computational Engineering Lab, Kate Gleason College of Engineering, RIT
Edward Hensel, PhD, PE, Director

Dr. Hensel’s lab includes multiple high performance multi-core engineering workstations which are linked by
high speed fiber optic internet connect with campus supercomputing resources. All software compilers,
graphics, and packaged code necessary for the proposed effort are available through site license or were
developed in-house by the investigator during his extensive career in computational engineering. Dr. Hensel's
research lab supports computational methods in engineering, across a wide range of computing platforms
ranging from real time embedded systems to large scale scientific simulation on vector supercomputers and
massively parallel distributed systems, linking simulation results with multiple physical sensor sources subject
to inaccuracies and inconsistencies.

Extensive software libraries and packages are available for multi-physics simulation (e.g., ENDS heat and
mass transfer, phase change and product modeling), database development and management, signal
processing, statistics and visualization (e.g., for the TAP™ analytics code), solid modeling, multi-layer circuit
board layout, embedded system hardware and software development (e.g., for the wPUM™ personal use
monitor), control system design and implementation (e.g., for the PES™ family of emissions and calibration
systems), and large data set (multi-terra byte) database, compression and text-processing algorithm (e.q., for
emerging ENDS technology assessment). All software compilers, graphics, and packaged code necessary for
the proposed effort are available through site license or were developed in-house by the investigator.
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Dr. Hensel’s lab also supports EDGE™ , a version-controlled distributed research collaboration and project
management systems (developed by Dr. Hensel) and operated on virtual machines hosted in the campus-wide
RIT data center with 24x7 system administrator support. EDGE™ is used by RTL as well as many research
and academic units at RIT. The system provides a convenient research collaboration environment for research
faculty and their students and staff, while facilitating collaboration with off-campus partners and compliance
with US Government data management standards.

Machine Shop and Brinkman Laboratory, Department of Mechanical Engineering, KGCOE, RIT

Jan Maneti, Facilities Manager (reports to Dr. Robinson)

The Machine Shop is a 6,000 square foot fully staffed manufacturing and assembly facility. This shop is
staffed with three industrial experienced toolmakers to provide help and expertise to all projects. The shop
contains four (4) TRAK 2 axis CNC milling machines, two (2) TRAK 3 Axis CNC milling center, one (1) TRAK 4
Axis milling center, twelve (12) manual milling machines, twelve (12) TRAK CNC lathes, two (2) manual lathes,
drill presses, sheet metal fabrication equipment and standard shop tooling and machining fixtures. Tooling,
including drill and mill bits, taps, dies, etc. is available for student and faculty use. Vertical and horizontal band
saws, along with a TIG, MIG, welding area occupy this space. The facility also includes surface, wet, and
cylindrical grinding capabilities along with metrology equipment to ensure part accuracy. The Brinkman
Laboratory is comprised of a 3,000 square foot machine tools lab, a metrology lab, a wood shop and extensive
3D printing and additive manufacturing capabilities. The lab contains multiple CNC and machine tools, some
include Okuma models 460V, Hardinge VMC 1000, and Flow Mach 2 water jet machine. The Brinkman
Laboratory is a state of the art facility devoted to research and teaching of manufacturing. The metrology lab is
located in an adjacent laboratory and is used both in research and teaching applications.

Analvytical Instrumentation Lab and Associated Resources, College of Science, RIT

Nathan Eddingsaas, PhD, Director, School of Chemistry and Materials Science

The Analytical Instrumentation Lab occupies 800 sq. feet of space in Gosnell Hall and houses the gas
chromatography/mass spectrometry (GCMS), liquid chromatography triple quadrupole mass spectrometer (LC-
MS/MS) and all other necessary equipment to perform the chemical analysis work described in this proposal,
as listed in major equipment section. This laboratory space includes adequate countertop, shelf, and storage
space to accommodate all of the instrumentation and equipment. One Labconco fume hood, measuring 6 feet
in length are located in this laboratory. This room GCMS, and LC-MS/MS is available to Dr. Eddingsaas and
his staff at all times.

The Biotechnology Laboratory is an additional space, available to Dr. Eddingsaas, also housed in the Gosnell
Hall with 570 sq. feet of space. This laboratory space provides additional countertop, shelf and storage space
to accommodate instrumentation and equipment. The lab houses an autoclave and chemical and biological
storage including one fume hood, refrigerator/freezer and -80 °C cold room. Incubation and purification
facilities needed for this project are housed within this lab. The lab has level Il biohazard certification. This lab
is available for Dr. Eddingsaas’ research initiatives as needed.

Research laboratory (750 sq. ft.) with one fume hood, flammable chemical storage and explosion proof
refrigerator/freezer as well as ample counter and cabinet storage space is available to Dr. Eddingsaas’
research initiatives at all times.

A large stockroom devoted to supplying the school of chemistry and materials science research and teaching
needs. The stockroom provides large chemical storage, reagent and chromatographic grade solvents, gas
tanks, glassware, and other supplies. The stockroom provides support for Dr. Eddingsaas’ research initiatives.

Child Study Center (CSC) and the Health and Addictions Research Center (HARC), RIT
Stephanie Godleski, Ph.D. LCP, Director CSC, Co-Director HARC

The College of Liberal Arts (COLA) provides Dr. Godleski with a private office and computer as well as her own
lab space and observation facilities. COLA provides Dr. Godleski with a personal office in the Department of
Psychology in Eastman Hall, equipped with a MacBook Pro laptop and Dell PC workstation. Dr. Godleski also
has lab space in Eastman Hall. This lab space — the Child Study Center — contains surveillance level wireless
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video- and audio-recording equipment as well as a comfortable, living room style observation area. Dr.
Godleski’s lab space in Eastman Hall also has personal work areas equipped with a Dell PC workstation and a
MacBook pro laptop. Dr. Godleski’s lab space also contains a locked So-Low Ultra-Low Temperature upright
freezer (-85°C) for biosalivary data storage. Staff and students in Dr. Godleski’s lab also have access to work
space and computers in the Psychology Department, including five carrels with Dell PC workstations.

New York State Center for Advanced Technology, Center for Additive Manufacturing and
Multifunctional Printing, (AMPrint Center)

Denis Cormier, Director, Earl W. Brinkman Professor

The PlIs have access to RIT’'s AMPrint Center and make use of these facilities to prototype wPUM designs in
response to emerging tobacco products. AMPrint Center is a world-class multidisciplinary facility that conducts
research involving additive manufacturing and 3D printing processes, materials, and applications. Key polymer
additive manufacturing capabilities include a Stratasys Fortus 450mc licensed to run every material including
carbon fiber composite and Ultem, a Stratasys J750 full color digital material printing machine, an EOS P395
selective laser sintering machine, and a large scale Titan Robotics Cronus machine with a high temperature
(400C) pellet feed extrusion head capable of printing carbon fiber PEEK and Ultem materials. The lab has
dozens of desktop scale machines from Markforged, Formlabs, Sinterit, and others. The Center's metal
additive manufacturing capabilities include a Vader Systems MK1 liquid metal droplet jetting machine, a Hybrid
Manufacturing laser cladding integrated within a 5-axis CNC milling machine, and a Markforged Metal X
printer. In addition to polymer, polymer matrix composite, and metal additive manufacturing capabilities, the
AMPrint Center is actively engaged in multi-material multi-functional printing. Numerous inkjet material
deposition systems are available including an industrial-scale Sensor Films Starlight platform, a Pixdro 1P410,
and a Fuji Dimatix DMP 3000. An Optomec Aerosol Jet 300 and nScrypt 3Dn microdispensing machine with
functional material grading machines are available for direct-write material printing. A high power Novacentrix
Pulseforge 3300 is available for high speed millisecond pulsed photonic sintering of printed metal and/or
ceramic inks on temperature sensitive substrates such as paper or plastic. The Center has a fully equipped wet
chemistry lab for nanoparticle synthesis and ink formulation. Characterization equipment includes a Jeol
ITLOOLA scanning electron microscope, a Nanovea ST400 non-contact profilometer with AFM attachment, a
Hirox KH7700 optical microscope, a Rame-Hart model 400 tensiometer/goniometer, and a Rheosense
microVisc viscometer.

University of California Irvine Institute for Interdisciplinary Salivary Bioscience Research, Dept. of
Psychology and Social Behavior, University of California at Irvine

Douglas Granger, PhD, Director

The Institute for Interdisciplinary Salivary Bioscience Research at the University of California — Irvine (UCI)
(www.lISBR.uci.edu) is funded by a campus-wide strategic initiative that is devoting approximately $1.8M that
launched the Institute in the summer of 2016.

This is a highly productive research unit which is publishing, on average, one peer reviewed empirical paper
every 2.5 weeks. Projects at the Institute are funded by a wide range of public (e.g., NIH, NICHD, NIDA) and
private foundations (e.g., Gates Foundation) and institutes. The mission and vision of the IISBR is to develop
new technologies aimed at improving the integrity and quality of oral fluid samples, expand the range of
analytes that can be accurately measured in oral fluids, and extend the knowledge gained from that endeavor
into social, behavioral, and health sciences.

The Institute’s facilities are located on the main UCI campus. The laboratory, biorepository, faculty and staff
offices, biorespository, meeting and conference rooms occupy approximately 5,000 sq. ft. The laboratory is
fully equipped to receive, inventory, assay, and archive biospecimens (e.g., barcode sample tracking systems;
multiple freezers, refrigerators, and centrifuges; a robotic pipetting station; multiple microplate readers and
washers; a multiplexing immunoassay platform; and freezer management software). The unit is directed by
Chancellor's Professor Douglas A. Granger, Ph.D., is supported by 5 tenured track and visiting professors,
more than 20 faculty affiliates, a senior administrator, a lab manager, and multiple professional laboratory
technicians. Key codes are needed to access the Institute’s laboratories, and biorespository, and data security
is FISMA compliant.
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The UCI IISBR is the academic hub of an intellectual network of scientists around the world with common
interests, and is linked to a satellite group of academic laboratories that enable the assay of a wide range of
biospecimens for a very broad range of determinations.
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EQUIPMENT
Respiratory Technologies Lab — Equipment

Programmable Emissions System (PES™-1): Engineers in our lab have built an exposure system to generate
and collect aerosol from Electronic Nicotine Delivery Systems (ENDS). The machine can collect particulate,
vapor or liquid phase emissions from ENDS. A vacuum box can accommodate pressures as low as -60 in H20,
and hold sampling bags up to 5.0 L for mixed gas/liquid phase collection. The machine includes modes for
particulate phase collection with Cambridge filters and gas phase collection with sorbent tubes. The machine is
driven by a vacuum pump (Model DOA-F704-AA, MFG Company) and flow is controlled by a proportional
valve with response time of 10 milliseconds and range of 0-20 standard liters/ minute @ -10 psig (Model KPI-
VP-05-60-N10 Kelly Pneumatic Inc.). Flow rate is measured to +1%ml/s for ranges from 0 to 100ml/sec, using
a precision gas flow meter (Model series 16, Alicat Scientific, Inc.). Computer control is performed in LabView
(National Instruments, Inc.) for specified waveform profiles. A graphical user interface allows the user to
enable the system and designate the associated parameters of each testing cycle. This includes, but is not
limited to the puff profile, puff volume, flow rate, number of puff replications and time between puffs, so that the
machine can mimic human puffing topologies for a range of behaviors, including heterogeneous puffing
sessions or “topography playbacks” in which the user topography is replicated to recreate the participant-
specific puffing session. Our machine was built and validated as part of a previously funded projects - Award
Numbers R21DA036057 and 1R01HL085613-S2.

Conventional Smoking Machine (PES™-0): : Engineers in our lab have built a smoking machine to generate
mainstream and sidestream smoke according to Federal Trade Commission (FTC) and International Standards
Organization protocols (ISO). The machine also collects sidestream smoke according to Coresta Standards.

In addition, a graphical user interface, driven by LabView, allows the user to enable the system and designate
the associated parameters of each testing cycle. This includes but is not limited to the puff profile, number of
puff replications and time between puffs, so that the machine can mimic human puffing topologies for a range
of behaviors.

Other
The RTL has a freezer, fire-safe storage cabinets, sink and exhaust hood enclosed for in-lab observations.

Analvtical Instrumentation Lab, College of Science, RIT

Shimadzu QP2020 Gas Chromatograph Mass Spectrometer (GCMS) w/ AOC-6000 autosampler: The GC has
a split/splitless capillary injector that is heated (programmable up to 450°C). Pneumatics allow control of
carrier gas flow rates from 0 to 100mL/min. The programmable oven allows temperature programming (from
ambient to 450°C), with a temperature ramp rate of 0.1 to 45°C/minute. The Ahimadzu AOC-600 autosampler
can sample liquids, headspace analysis, and SPME fibers has 96 vial sampling capacity with automated wash
and waste and a syringe with 0.1 to 250uL volume injection capabilities. The autosampler injects with better
than 0.5% RSD reproducibility. The MS is a quadrupole system (with prefilter) that functions in the mass range
of 1.5-1090 Daltons (amu) and utilizes an Electron lonization (EI) mode. The instrument can be run in full-scan
or Single lon Monitoring (SIM) modes. Vacuum to the MS is supplied with a 58L/sec (for He) turbomolecular
pump and detection is via a secondary electron multiplier with overdrive lens and conversion dynode. The MS
connects to the GC through a direct transfer line (that allows heating up to 350°C). The source allows heating
from 140 to 260°C. Internal gasses allow for routine calibration. The MS has a scan rate of 10,000amu/sec
and El sensitivities of 1pg of octafluoronaphthalene (at S/N>200:1) for the full-scan mode. The GC-MS system
is computer driven with a NIST Mass Spectral Library with an over 250,000 compound database.

Shimadzu QP2010 Gas Chromatograph Mass Spectrometer (GCMS) w/ AOC-20s autosampler: The GC has
a split/splitless capillary injector that is heated (programmable up to 450°C). Pneumatics allow control of
carrier gas flow rates from 0 to 100mL/min. The programmable oven allows temperature programming (from
ambient to 450°C), with a temperature ramp rate of 0.1 to 45°C/minute. The Ahimadzu AOC-20s autosampler
has 96 vial sampling capacity with automated wash and waste and a syringe with 0.1 to 250uL volume
injection capabilities. The autosampler injects with better than 0.5% RSD reproducibility. The MS is a
guadrupole system (with prefilter) that functions in the mass range of 1-1000 Daltons (amu) and utilizes an
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Electron lonization (EI) mode. The instrument can be run in full-scan or Single lon Monitoring (SIM) modes.
Vacuum to the MS is supplied with a 58L/sec (for He) turbomolecular pump and detection is via a secondary
electron multiplier with overdrive lens and conversion dynode. The MS connects to the GC through a direct
transfer line (that allows heating up to 350°C). The source allows heating from 140 to 260°C. Internal gasses
allow for routine calibration. The MS has a scan rate of 10,000amu/sec and El sensitivities of 1pg of
octafluoronaphthalene (at S/N>200:1) for the full-scan mode. The GC-MS system is computer driven with a
NIST Mass Spectral Library with an over 250,000 compound database.

Shimadzu 2020 Liguid Chromatography Mass Spectrometer (LCMS) The LC can utilize up to four solvents
simultaneously, switch between two different columns in real time housed in a temperature controlled unit. The
instrument has both absorption detection (UV-Vis, 190-800 nm) as well as a mass spectrometer that can
operate in both negative and positive ion mode with fast 15 ms polarity switch time so that both modes can be
run simultaneously. The combination of absorption for quantitation and MS for identification is ideal for stated
application.

Mettler-Toledo MX-5 Automated Microbalance: The microbalance allows for differential mass measurements at
very low masses. It has a protected weighing cell and temperature control adjustment capabilities. It allows for
“hands-off” operation with automated access doors. The balance has a readability of 1pug and a repeatability of
0.8pg.

Computing Resources

Computing Systems and Software: Dr. Hensel’s lab includes multiple high performance multi-core engineering
workstations with extensive software development platforms and application packages. All software compilers,
graphics, and packaged code necessary for the proposed effort are available through site license or were
developed in-house by the investigator.

PhD Student Computing Cluster: The PhD Student computing cluster includes 23 Dell 23x OptiPlex 7040
Minitower XCTO quad-core (8 MB each) systems with dual 46x Monitors. Each system includes 16GB main
memory, 8x DVD Optical +/- RW disc, 512 GB Solid State Disk Drives, and 1,000 GB Data Disk Drive.
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EDUCATION/TRAINING

DEGREE Completion
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applicable) MM/YYYY
Rochester Institute of Technology B.S. 05/1989 Mechanical Engineering
Rochester Institute of Technology M.S. 05/1995 Imaging Science
State University of New York at Buffalo Ph.D. 01/1999 | Mechanical Engineering

A. Personal Statement
Dr. Risa Robinson is a Professor of Mechanical Engineering, with extensive leadership experience in

academia and research. Dr. Robinson has a strong history of tobacco product related research, completing 12
externally funded awards, 10 as the Primary Investigator, and 6 awards involving multiple institutions. She
currently leads the second largest academic department on the RIT campus, with five degree programs, over
850 students; 32 faculty and 8 professional staff, including office, advising, machine shop, systems
administration. She manages an annual operating budget over $6,000,000. Her leadership experience, depth
of expertise, and demonstrated commitment to tobacco (and other inhaled particles) research make her well
gualified to lead research teams to address questions related to tobacco and cannabis regulatory science.

Dr. Robinson has expertise in aerosol mechanics, fluid dynamics and particle transport, specializing in
emissions, respiratory tract deposition and aerosolization effectiveness of electronic nicotine delivery systems,
cigarettes and waterpipes. Dr. Robinson was named an American Cancer Society (ACS) Scholar in 2010 to
study purportedly safer cigarettes, when she established the Respiratory Technologies Lab (RTL) at RIT. The
RTL studies differential respiratory deposition, both numerical and experimental, chemical analysis of tobacco
product constituents, new technologies to monitor tobacco use behavior, and flow field visualization in healthy
and diseased lungs. Over the last 8 years, Dr. Robinson’s lab has focused on analyzing electronic cigarette (e-
cig) emissions and measuring topography and cumulative exposure in the natural environment, with a focus on
realistic use behavior. Dr. Robinson’s lab developed the system that can measure emissions using actual use
topography, through the wPUM™ topography monitor and the PES™ emissions systems for e-cigs, waterpipe,
cigarettes (mainstream and sidestream) and cigars. Dr. Robinson and her team have a track record of
establishing multidisciplinary relationships with researchers in non-engineering fields who are interested in
studying tobacco related disease as evidence by their funding and publication history. For example, realistic
exposure conditions from RTL natural use observational studies have been incorporated into toxicity studies on
mice and human cells exposure leading to high impact papers showing inflammatory response from e-cig
exposure.

Dr. Robinson completed 3 NIH tobacco product related research projects and is currently Pl on a multi-PlI
NIH project investigating waterpipe use behavior, emissions and toxicity, and co-l on a new R21 investigating
ENDS emissions as a function of topography (Hensel, Pl and Eddingsaas, co-l). Dr. Robinson’s expertise in
developing technologies for monitoring use behavior has led to multiple mutually beneficial collaborations. She
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supports graduate opportunities for D/HH (deaf / hard of hearing) students from NTID (National Technical
Institute for the Deaf at RIT). Dr. Robinson has been invited to serve on panels related to tobacco testing and
is committed to continued leadership through collaboration.
a. Chad A. Lerner, Isaac K. Sundar, Hongwei Yao, Janice Gerloff, Deborah J. Ossip, Scott McIntosh, Risa
Robinson, Irffan Rahman, Vapors Produced by Electronic Cigarettes and E-Juices with Flavorings
Induce Toxicity, Oxidative Stress, and Inflammatory Response in Lung Epithelial Cells and in Mouse
Lung, PloS ONE, 2015 February 6, https://doi.org/10.1371/journal.pone.0116732
b. R.J. Robinson, E.C. Hensel, K.A. Roundtree, A.G. DiFrancesco, J. Nonnemaker, Y. Lee, Week Long
Topography Study of Young Adults Using Electronic Cigarettes in Their Natural Environment, PLOS One
2016 Oct 1. https://doi.org/10.1371/journal.pone.0164038
c. E.C. Hensel, S. Jayasekera, R. J. Robinson, Accounting for Effects of System Dynamics to Improve
Accuracy of Emissions Reported in E-cig Vaping Machines. Inhalation Toxicology. 2018 Oct 17:1-11.
https://doi.org/10.1080/08958378.2018.1526232
d. Risa J. Robinson, Nathan C. Eddingsaas, A. Gary DiFrancesco, Shehan Jayasekera, Edward C.
Hensel. A Framework to Investigate the Impact of Topography and Product Characteristics on Electronic
Cigarette Emissions. PLoS ONE. November 5, 2018. https://doi.org/10.1371/journal.pone.0206341
Positions and Honors
2017 Rochester Institute of Technology Board of Trustees Scholarship Award for Excellence in Research
Excellence in Research Award, KGCOE, RIT (2018, 2017, 2016, 2015)
Award for Excellent in Student Outcomes Assessment, RIT (2015)
ELATE Fellow, Executive Leadership In Academic Technology And Engineering, Drexel University (2014)
Million Dollar PI, RIT (2011)
¢ American Cancer Society Research Scholar (2010)
Positions and Employment

1987-1992 Mechanical Engineer, Xerox Corporation, Rochester, NY.

1991-1998 Adjunct Professor, Rochester Institute of Technology (RIT), Rochester, NY

1998-2000 Visiting Associate Professor, RIT, Rochester, NY

2000-2003 Assistant Professor, RIT, Rochester, NY

2004-2011 Associate Professor, RIT, Rochester, NY

2012-2013 Professor and Associate Department Head of Mechanical Engineering, RIT, Rochester, NY

2014-Present Professor and Department Head of Mechanical Engineering, RIT, Rochester, NY

Professional Service and Activities

ENDS Measurement Trans-NIH Workshop. Invited Participant (July 25-26, 2018)

Truths and Lies about Vaping, The More You Know Parent Awareness Event, Penfield Central Schools and
Delphi Rise, Invited Speaker (Nov 28, 2018)

Electronic Cigarettes and the Public Health: A Public Workshop, US FDA Center for Tobacco Products Dept. of
Health and Human Services, Washington, DC. Invited Speaker and Panelest (December 10-11, 2014)

NIH Study Section, ENDS: Basic Mechanisms of Health Effects, R21/R01 ZRG1 CVRS-H 50 (3/2019)

NIH Study Section, ENDS: Population, Clinical and Applied Preventio, R21/R01 (Clinical Trial Opt) (11/2018)

NIH Study Section, Cardiovascular&Pulmonary Research on E-Cigs RO1/R21 ZHL1 CSR-N S1 1 (6/2018)

\NIH Study Section NIH/FDA Tobacco Regulatory Science R21/R01/R03 ZRG1 BST-H (90) S (11/2017)

NIH Study Section NIH/FDA Tobacco Regulatory Science K Award ZRG1 BST-N (50) (2/2014)

NIH Study Section NIH/FDA Tobacco Regulatory Science R21/R01/R03 ZRG1 HDM-Q (54) (5/2013)

NIH Study Section NIH Application for Scientific Conferences R13 ZEB1 OSR-C (J2) NIBIB (11/2013)

ABET Program Evaluator, American Society of Mechanical Engineering, ASME, (2011-2017)

Journal Review: Nicotine&Tobacco Research, J Biomechanics, Regulatory Toxicology and Pharmacology,

Annuals Biomedical Engineering, J Inhale Tox., J Aerosol Sci & Tech, J. Aero Sci, ASEE, ASME

Review Panel NSF CCLI (2003)

Review Panel NSF Dept Undgrad Reform (2004)

Member Societies: SRNT, BME, ASME, ISAM

B. Contribution to Science
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1. Expertise on conventional cigarette smoke emissions and lung deposition

Dr. Robinson’s early contributions to science involved addressing the paradigm of why cigarette smoke

particles’ in vivo deposition measurements did not agree with deposition predictions by conventional

models. Smoke particles are small and theory predicts deposition and uptake in the alveolar region

whereas experiments find the majority of deposition in the upper airways. Dr. Robinson’s theory applies a

thermodynamic and mathematical explanation and simulation that more accurately describes the dynamic

particle behavior of cigarette smoke. She further applied the theoretical model to explain how side-stream
smoke patrticle deposition in the lung tended to enhance translocation of toxins to other organs, consistent
with origination sites of cancers found in passive smokers. Four key papers are listed below.

a. Robinson, R.J., C.P. Yu. Theoretical analysis of hygroscopic growth rate of mainstream and sidestream
cigarette smoke particles in the human respiratory tract. J. Aerosol Sci and Tech. 28:21-32, 1998.
https://doi.org/10.1080/02786829808965509

b. Robinson, R.J. and C.P. Yu. Coag of cigarette smoke particles. J. Aerosol Sci. 30(4):533-548, 1999.
https://doi.org/10.1016/S0021-8502(98)00071-8

c. Robinson, R.J. and C.P. Yu. Deposition of cigarette smoke particles in the human respiratory tract. J.
Aerosol Science and Technology. 34(2):202-215, 2001. https://doi.org/10.1080/027868201300034844

d. Broday, D.M., Robinson, RJ. Application of cloud dynamics to dosimetry of cigarette smoke patrticles in
the lungs. Aerosol Science and Tech. 37(6):510-527, 2002. https://doi.org/10.1080/02786820300969

2. Novel 3D models of healthy and diseased lungs that provide a better understanding of how lung
remodeling in disease impacts ventilation and dosimetry of inhaled medication

Dr. Robinson’s lab created next generation dynamic mathematical lung models using state of the art 3D

reconstruction techniques, in vivo lung casting and CT scans. The lab developed techniques to create

replica lung models of human and rodent models for health and diseased lungs. This work enhanced
understanding of particle deposition in the lung by providing the specific location and hot-spots of lung
burden and a detailed description of changes in airflow patterns due to lung remodeling in disease. This
work was the first to determine carcinogen-specific deposition in adults and teen smokers, and then to
determine diseased specific deposition in passive smokers. Four key papers are listed below.

a. Robinson, R.J., M.J. Oldham, R.E. Clinkenbeard and P. Rai. Experimental and numerical analysis of a
7 generation human replica tracheobronchial model. Annals of Biomedical Engineering. 34(3):373-83,
March 2006. https://doi.org/10.1007/s10439-005-9049-5

b. Robinson, R.J., Russo, J. and Doolittle, R. 3D Airway reconstruction using visible human data set and
human casts with comparison to morphometric data. The Anatomical Record. 292:1028-1044, 2009.
https://doi.org/10.1002/ar.20898

c. Harding, E.M. Jr. and Robinson, R.J. Flow in a terminal alveolar sac model with expanding walls using
computational fluid dynamics. Inhal Tox. 22(8): 669—-678, 2010.
https://doi.org/10.3109/08958371003749939

d. Harding, T.M., Jr., Berg, E., Robinson, RJ. Diffusion of replica healthy and emphysematous alveolar
models using computational fluids dynamics. ISRN Biomedical Engineering, Volume 2013, 2013 June.
http://dx.doi.org/10.1155/2013/919802

3. Experimental flexible lung models that enable airflow and particle deposition to be studied in
healthy and diseased lungs

Leveraging the designs of numerical replica airway geometries, Dr. Robinson’s lab developed techniques

to create physical airway casts to measure flow and particle deposition experimentally. Her lab was the

first to create a replica airway model of an expanding alveolar cast of the healthy and emphysemic lung.

They were the first to utilize particle image velocimetry to measure difference in airflow between a healthy

and emphysemic lungs explaining why deposition of inhaled medication was smaller in emphysemic

patients compared to the healthy lung. This knowledge is important because medical inhalation devices are
typically tested on healthy lung models, and as a result dosimetry of medication is much smaller in actuality
than predicted in regulatory tests. Four key articles are listed below.

a. Oakes, J., Day, S., Weinstein, S. and Robinson, R.J. Flow Field Analysis in Expanding Healthy and
Emphysematous Alveolar Models Using Particle Image Velocimetry. Journal of Biomechanical
Engineering.132(2), 2010. http://doi.org/10.1115/1.4000870

b. Berg, E.J. and R.J. Robinson. Stereoscopic Particle Image Velocimetry Analysis of Healthy and
Emphysemic Alveolar Sac. J. Biomech. Eng. 133(6). 2011 June 11. https://doi.org/10.1115/1.4004251
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c. 3D Reconstruction of an Acinus for Numerical and Experimental Studies, Harding TM, Berg EJ,
Robinson RJ, in 3D Reconstruction: Methods, Applications and Challenges, Editors: Jim Ashworth and
Kenneth Brasher Nova Science Publishers, Inc., Hauppauge, NY, USA, Book Chapter, pg 163-202.
2014. https://www.novapublishers.com/catalog/product _info.php?products _id=41483

d. B. Sul, Z. Oppito, Shehan Jayasekera, B. Vanger, A. Zeller, M. Morris, K. Ruppert, T. Altes, V. Rakesh,
S. Day, R. Robinson, J. Reifman, and A. Wallgvist. Assessing Airflow Sensitivity to Healthy and
Diseased Lung Conditions in a Computational Fluid Dynamics Model Validated In Vitro. Journal of
Biomechanical Engineering. 2018 January. https://doi.org/10.1115/1.4038896

4. Developed monitoring technology designed to track cumulative exposure in users’ natural
environment to assess health risk associated with alternative tobacco products

It is widely accepted that user-specific smoking topography affects product emissions in conventional

cigarettes. Based on the work done in Dr. Robinson’s lab, it is now becoming clear that user-specific

topography also affects product emissions from electronic cigarettes. However, until now, personal use
behavior of electronic cigarettes could not be measured in the natural environment due to limitations of the
currently available off-the-shelf topography monitors. Dr. Robinson’s lab developed a topography monitor
and all associated analysis software. Her team was the first to complete extended observational studies in
the natural environment for e-cigs including a 2-week flavor switching study which presented data
supporting compensatory behavior associated with the use of flavored eliquids. Her work includes
waterpipe and dual user of cigarettes and other products. Four key articles are listed below:

a. Robinson, R., Hensel, E. Morabito, P., Roundtree, K., Electronic Cigarette Topography in the Natural
Environment to Quantify User-Specific Emissions. PLOS One. 2015 June 8.
https://doi.org/10.1371/journal.pone.0129296

b. What's Inhaled by Vaping? Dosimetry, Deposition, Distribution, and Topography: Pulmonary
Physiological and Clinical Effects, R. Robinson, Hensel, E, Rahman, |., Pagano, T, Lee Y. E-Cigarette
Vaping: Preclinical and Clinical Pulmonary Health Effects, Sunday, 2016 May 15. American Thoracic
Society, International Conference San Diego, Ca. Invited Talk.

c. Y. Lee, J. M. Nonnemaker, B. Bradfield, E. C. Hensel, R. J. Robinson. Examining Daily Electronic
Cigarette Puff Topography Among Established and Non-established Cigarette Smokers in their Natural
Environment. Nicotine and Tob Res. 2017 Oct 4. https://doi.org/10.1093/ntr/ntx222

d. Youn Ok Lee, Antonio A Morgan-Lopez, James M Nonnemaker, Jessica K Pepper, Edward C Hensel,
Risa J Robinson. Latent Class Analysis of E-cigarette Use Sessions in Their Natural Environments.
Nicotine & Tobacco Research. 2018 August 10. https://doi.org/10.1093/ntr/nty164

5. Expertise in mechanically generating emissions and analyzing harmful constituents in tobacco
product emissions under natural use conditions

Dr. Robinson has created a suite of emissions systems unique to her lab that enable the mechanical

generation of aerosol from electronic cigarettes as well as conventional cigarettes, both mainstream and

second hand smoke. The emission evaluation system is superior to the puffing machines currently
available on the market in the ability to (1) produce daily non-uniform puffing topographies, (2) expose cells
in vitro to user-specific topography, and (3) control e-cig activation to avoid over or under heating the caoil.

Accurate coil heating during emissions testing is critical to producing the actual particles the user will

inhale. This system, including the wireless personal use monitor and the evaluation system will allow for

emissions and toxicity studies for disposable, vape-pen, box mod, Juul. Dr. Robinson’s lab has developed
an emissions system for the waterpipe (Hookah) in support of a recently funded NIH project.

a. Carcamo, N., R.J. Robinson and T. Pagano. Analysis of four polyaromatic hydrocarbons (PAHs in
cigarette smoke using solid phase extraction and gas chromatography-mass spectrometry (GC-MS).
237th American Chemical Society National Meeting, Salt Lake City, UT. 2009 March 22-26.

b. Pagano, T., Difrancesco G., Smith, S., George, J., Wink, G., Rahman, Il., Robinson, R. Determination
of Nicotine Content and Delivery in Disposable Electronic Cigarettes by GC-MS. Nicotine and Tobacco
Research. 2015 June 4. https://doi.org/10.1093/ntr/ntv120

c. J. Gerloff, I. K. Sundar, R. Freter, E. R. Sekera, A. E. Friedman, R. Robinson, T. Pagano, |. Rahman,
Inflammatory response by different e-cigarette flavoring chemicals identified by GC-MS in e-liquids and
e-vapors on human lung epithelial cells and fibroblasts. Applied in Vitro Toxicology, 2017, 3(1): 28-40
https://doi.org/10.1089/aivt.2016.0030
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d. Eddingsaas, N. C.; Pagano, T.; Cummings, C.; Rahman, |.; Robinson, R.; Hensel, E. Qualitative
Analysis of e-liquid Emissions as a Function of Flavor Additives Using Two Aerosol Capture Methods.
Int J Environ Res Public Health. 2018 February; 15(2): 323. https://doi.org/10.3390/ijerph15020323

Complete List of Published Work in MyBibliography:
http://www.ncbi.nlm.nih.gov/sites/myncbi/ln 4lksOXrZQOl/bibliography/48067745/public/?sort=date&
direction=ascending

D. Research Support (FOR THE LAST 3 YEARS)

Currently Active Research Projects

NIH R21 ES029984 6/01/19 - 5/30/21

Title: Understanding the Association between Electronic Cigarette Aerosol Emissions, Tobacco Product
Characteristics and User Topography Behavior Conditions - We propose a theoretical framework, to be
supported by the experimental characterization of 24 electronic cigarette products and 8 e-liquid compositions,
which will provide a means for consolidating results from independent researchers into a comprehensive
understanding of emissions from e-cigs and e-liquids.

Role: co-l (PI, Edward Hensel) Overlap: None

NIH 1R01 DA042470-01 8/15/16 - 6/30/19

Title: Topography, Constituents, and Toxicity of Waterpipe Tobacco Smoke under Realistic Cond9tions
The overall goal is to determine chemical constituents and the toxicity of aerosols generated by waterpipe
based on a realistic conditions on lung cells and mouse model. Waterpipe users will be monitored in their
natural environment for 1 week and their total consumption determined based on measured topography.
Role: Pl at RIT (Multi-Pl, Rahman, Pl at URMC), Overlap: None

Completed Projects (FOR THE LAST 3 YEARS)

RTI, International 1/01/16 - 12/30/16

Title: Impact of Flavors on Topography and Frequency of Use

This project will measure the topography of E-Cig users in the natural environment over the course of 3 weeks,
and utilizes the RIT wireless personal use monitor (WPUM) to assess changes in behavior and frequency of
use when switching flavors. Role: Pl

NIH 3R01 HL085613-07S2/TBD 9/17/15 - 9/16/16
Title: Emission aerosol constituents and comparative toxicology of E-cigarettes with flavorings

The overall goal is to determine chemical constituents and the toxicity of aerosols generated by flavorings
during e-cigarette vaping based on a realistic condition on lung cells, and to identify the flavor toxicants
responsible for cellular toxicity, to understand the harmful effects of inhaled flavors to protect public health.
Role: Pl on the subaward at RIT (Rahman, Pl at URMC Lead Institution), Overlap: None

NIH 1R21 DA036057-01 8/1/13 - 7/31/16

Title: Nicotine Emissions, Toxicity, and Behavior by Electronic Cigarettes

This project looks at how the components and design features of electronic cigarettes vary among different
manufacturers and how consumer behaviors affect emissions. Actual compensatory behaviors are not being
used in this R21, making it distinct from the existing application. The project also looks at toxic effect and
addictive response mouse model. This is a collaborative project with Co-I's Dr. Pagano and Dr. Rahman.
Role: PI, RIT Lead Institution (Rahman, Pl on subaward at URMC)

U.S. Army Medical Research and Materiel Command, Fort Detrick, MD 6/1/13 - 5/31/16

Title: Disease Specific Airflow Characterization by Experimental Techniques

This project studied airflow in the lungs experimentally using particle image velocimetry in order to characterize
disease specific airflow patterns for military medical applications. The project utilizes a technique to capture
replica airway models by casting human cadaver lungs, of the healthy and diseased lungs.

Role: PI
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NAME: Hensel, Edward

eRA COMMONS USER NAME (credential, e.g., agency login): ECHEME@RIT.EDU

POSITION TITLE: Associate Dean for Research and Graduate Studies

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing,
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.)

DEGREE Completion
(if Date FIELD OF STUDY

INSTITUTION AND LOCATION applicable) MM/YYYY

Clarkson University, Potsdam, NY BS 05/1982 Mechanical Engineering
New Mexico State University, Las Cruces, NM PHD 08/1986 Mechanical Engineering

A. Personal Statement

Dr. Edward Hensel is a licensed Professional Engineer, Professor of Mechanical Engineering, Associate
Dean of Research and Graduate Studies and Director of the PhD in Engineering program (which he
established) in the College of Engineering at RIT. Dr. Hensel previously directed a state-funded center (with
significant federal contracts) responsible for rapid response projects (over $1.5 Million annually) arising from
technology transfer needs identified by the Governor’s office and Economic Development Department. Dr.
Hensel has consulted to a variety of startup companies, multi-national corporations, US National Laboratories,
and the Department of Defense. He has been awarded two U.S. Patents, authored a book and more than one
hundred publications. Dr. Hensel is committed to increasing diversity and has advised multiple under-
represented and minority faculty (African American and Latino American) and female (under-represented in
engineering).

Dr. Hensel's research is focused on computational methods in engineering, with a special emphasis on
large scale scientific simulation across a wide range of computing platforms ranging from desktops to vector
supercomputers and massively parallel distributed systems with multiple sensor sources subject to
inaccuracies and inconsistencies. Dr. Hensel applied his expertise in large-scale noisy experimental data sets
to develop the Topography Analysis Program (TAP™) which automated accurate puff detection and embedded
statistical testing algorithms to speed up the differential assessment of topography characteristics. In addition,
Dr. Hensel’'s hardware and software expertise has been integral to developing an advanced control systems
capable of reproducing natural use topography waveforms with the programmable emissions system (PES™);
such systems are not commercially available. The TAP™ program was used to analyze experimental data
collected with RIT’s wPUM™ topography and personal use monitor for three observational studies ranging in
duration from 24 hours to two weeks, with cohort sizes of 35 participants, including a TCORS sponsored
project to measure topography of e-cigs in the natural environment with wPUM™ and a project to observe e-
cig use characteristics of flavored liquids.

Dr. Hensel has collaborated with Dr. Robinson’s team for four years on tobacco related research. The
proposed research builds upon their collaboration, with Dr. Hensel taking the lead on efforts related to product
reverse engineering and total particulate mass concentration emissions testing. Dr. Hensel will be responsible
for the statistical analysis of large scale observational data sets in the presence of noise, uncertainty and data
inconsistency. Dr. Hensel is recognized expert and author in the field of inverse analysis and relating
observational data to computer models based on first principles of physics and chemistry. He will use this
foundation to incorporate data from this study into the existing TAP™ framework. Dr. Hensel’s expertise is well
aligned with the proposed research, and his demonstrated leadership experience makes him well suited to
establish himself as an independent tobacco regulatory science researcher.
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1. E.C. Hensel, N.C. Eddingsaas, A.G. DiFrancesco, S. Jayasekera, S. O'Dea, R.J. Robinson,
Framework to Estimate Total Particulate Mass and Nicotine Delivered to E-cig Users from Natural
Environment Monitoring Data, Scientific Reports, Manuscript SREP-18-27717, Accepted 23 May
2019. In Press.

2. E.C. Hensel, S. Jayasekera, R. J. Robinson, Accounting for Effects of System Dynamics to Improve
Accuracy of Emissions Reported in E-cig Vaping Machines, Inhalation Toxicology,
https://doi.org/10.1080/08958378.2018.1526232, Oct 17, 2018

3. R.J. Robinson, N. C. Eddingsaas, A. G. DiFrancesco, E.C. Hensel, A Framework to Investigate the
Impact of Topography and Product Characteristics on Electronic Cigarette Emissions, Public Library of
Science, PLoS ONE, Nov 5, 2018, https://doi.org/10.1371/journal.pone.0206341.

4. Y.O. Lee, A.A. Morgan-Lopez, J.M. Nonnemaker, J.K. Pepper, E.C. Hensel, R.J. Robinson, Latent
Class Analysis of E-cigarette Use Sessions in Their Natural Environments, Nicotine & Tobacco
Research, nty164, https://doi.org/10.1093/ntr/nty164, Aug 10, 2018

B. Positions and Honors.

Positions and Employment

1986 - 1990  Assistant Professor, New Mexico State University, Mechanical Engineering, Las Cruces, NM

1989 - 1989  Summer Faculty Hire, TRW Systems Ltd, Space Systems Division, Redondo Beach, CA

1990 - 1996  Associate Professor, New Mexico State University, Mechanical Engineering, Las Cruces, NM

1992 - 1994  Associate Department Head, New Mexico State University, Mechanical Engineering, Las
Cruces, NM

1994 - 1995  Associate Director, New Mexico State University, Advanced Manufacturing Center, Las
Cruces, NM

1995 - 2000 Director, New Mexico State University, Advanced Manufacturing Center, Las Cruces, NM
1996 - 2001  Professor, New Mexico State University, Mechanical Engineering, Las Cruces, NM

2001 - 2014  Professor and Department Head, Rochester Institute of Technology, Mechanical Engineering,
Rochester, NY

2014 - Associate Dean for Research and Graduate Studies, Rochester Institute of Technology, Kate
Gleason College of Engineering, Rochester, NY
2014 - Director, Engineering PhD Program, Rochester Institute of Technology, Kate Gleason College

of Engineering, Rochester, NY

Other Experience and Professional Memberships
1986 - 1990 Member, American Society of Heating, Refrigeration and Air conditioning Engineers
1986 - 1992  Member, American Nuclear Society

1989 - Fellow, American Society of Mechanical Engineers
1990 - Professional Engineer License Number 10539, State of New Mexico
1994 - Member, American Society for Engineering Education
2009 - 2018  Past President, Rochester Engineering Society
2018 - Member, Society for Research on Nicotine and Tobacco
Honors
1986 Teaching Award, New Mexico State University, Mechanical Engineering Students
1990 Faculty Service Commendation, New Mexico State University, Pan Hellenic Council
1991 Roush Award for Excellence in Teaching , New Mexico State University
1991 Leadership in the Directions for University Computing, New Mexico State University
1994 Award for Teaching Excellence, New Mexico State University, Pi Tau Sigma Honor Society
1996 Edward Roth National Award, Society of Manufacturing Engineers
2005 Elected as Fellow Member, American Society of Mechanical Engineers
2007 "Woodie Flowers Award" for outstanding mentorship to a High School Robotic Team, US
FIRST, Finger Lakes Region
2009 Alumni Hall of Fame, Pembroke Central School District
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2010
2016

Nominated for “The RIT Four President’s Distinguished Public Service Award”
Nominated for the New York State Professional Engineering Licensing Board

Peer Review

1986 -

1991

1994
2002
2003

2004

2006
2009
2009

1990 American Society of Heating, Refrigeration and Air conditioning Engineers Annual Meeting,
Article Reviewer
International Conference on Inverse Design Concepts and Optimization in Engineering
Sciences (3rd) ICIDES-III, Article Reviewer
ASCE Space "94 Conference, Article Reviewer
Inverse Problems in Engineering, Article Reviewer
American Society for Engineering Education Annual Conference & Exposition, Article
Reviewer
ASME, Computational Technologies for Fluid/Thermal/Chemical/Stressed Systems
with Industrial Applications, Article Reviewer
9th International Conference on Engineering Education, Article Reviewer
US National Science Foundation, Research to Aid Persons with Disabilities (RAPD), Panel

US Department of Energy, Solar Program Peer Review, Major Research Program Technical
Reviewer

2013-2017 LACCEI International Multi-Conference for Engineering, Education, and Technology, Article

Reviewer, Program Committee

2017-2019 Analytica Chimica Acta, Drug and Alcohol Dependence, Regulatory Toxicology and

Pharmacolory, Tobacco Control

Multiple International Journal of Heat & Mass Transfer, Numerical Heat Transfer, ASME Journal of

Years

Heat & Mass Transfer, AIAA Journal of Thermo. & Heat Transfer; US Army Corps of
Engineers, Technical Reports (Thermal & Mechanical Design), Sandia National Laboratories,
Technical Reports, Wiley-Interscience, and Irwin Publishing Company Manuscripts.

C. Contribution to Science

1.

Scientific Analysis: Topography Analysis Program: Dr. Hensel developed the theoretical
foundation, mathematical algorithms and authored the Topography Analysis Program (TAP™) code
developed in-house at RIT. The code is used to evaluate information from lab and natural environment
observation studies and machine puffing emissions investigations. The TAP™ code identifies discrete
puffs, calculates topography characteristics and tabulates and plots descriptive statistics, and uses
instantaneous flow rate and cumulative volume to detect and quantify puff topography and behavior
characteristics to determine realistic HPHC yield based on empirical correlations of emissions. TAP™
code automatically provides the standard deviation, standard error of the mean, 95%CI and a variety of
inferential statistical tests and tools including pair-wise t-tests, ANOVA, linear regression, time series
analysis, within-subjects and between-subjects comparisons, generalized linear mixed-effects method,
device characterization and calibration, and emissions characteristics regression analysis. In addition to
the 4 publications listed in the personal statement, this effort is further represented by:

a. R.J. Robinson, E.C. Hensel, A.A. al Olayan, J.M. Nonnemaker, Y.O. Lee, Effect of e-liquid Flavor
on Topography and Consumption Behavior in a 2-week Natural Environment Switching Study,
PLoS ONE 13(5): e0196640, doi: https://doi.org/10.1371/journal.pone.0196640,

PMID: https://www.ncbi.nlm.nih.gov/pubmed/29718974, May 2, 2018.

b. Y.O. Lee, A.A. Morgan-Lopez, J.M. Nonnemaker, J.K. Pepper, E.C. Hensel, R.J. Robinson, Latent
Class Analysis of E-cigarette Use Sessions in Their Natural Environments, Nicotine & Tobacco
Research, nty164, https://doi.org/10.1093/ntr/nty164, Aug 10, 2018

c. R.J. Robinson, E.C. Hensel, K.A. Roundtree, A.G. DiFrancesco, J.M. Nonnemaker, Y.O. Lee,
Week Long Topography Study of Young Adults using Electronic Cigarettes in their Natural
Environment, PLoS ONE 11(10): https://doi.org/10.1371/journal.pone.0164038, Oct. 13, 2016.

d. N. Eddingsass, T. Pagano, C. Cummings, |. Rahman, R. Robinson, E. Hensel, Qualitative Analysis
of e-liquid Emissions as a Function of Flavor Additives Using Two Aerosol Capture Methods, the,
Vol 15 No 2, Invited Article for Special Issue on Electronic Cigarette Use and Public Health,
doi: 10.3390/ijerph15020323 PMID: https://www.ncbi.nim.nih.gov/pubmed/29438289, Feb 13, 2018
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2. Statistical Nano-Scale Phonon Transport Model: As the physical size of electronic devices
continues to decrease, the traditional methods of modeling heat conduction, based on Fourier's Law,
no longer apply, and quantum effects must be accounted for. One common approach to modeling these
physical systems is Monte Carlo, wherein each model phonon is scaled to represent 10,000 or more
physical phonons. The statistical phonon transport model developed by my doctoral student under my
guidance permits full fidelity modeling of all 102° phonons present in a system, representing orders of
magnitude more phonons than reported in previous models. This approach has the potential to
fundamentally change the way quantum systems are scientifically modeled in the future. | was the
doctoral advisor to Dr. Brown, who is now a Mars team scientist at the Jet Propulsion Lab. A current
doctoral student is continuing this investigation. Exemplar publications from this effort are:

a. T.W. Brown Ill, E.C. Hensel, Statistical Phonon Transport model for multiscale simulation of thermal
transport in silicon: Part | - Presentation of the Model, International Journal of Heat and Mass Transfer,
Volume 55, pp. 7444-7452, 2012. https://doi.org/10.1016/j.ijheatmasstransfer.2012.07.041

b. T.W. Brown lll, E.C. Hensel, Statistical Phonon Transport model for multiscale simulation of thermal
transport in silicon: Part Il - Model Verification and Validation, International Journal of Heat and Mass
Transfer, Volume 55, pp. 7453-7459, 2012 https://doi.org/10.1016/j.ijheatmasstransfer.2012.07.042

c. T.W. Brown lll, E.C. Hensel, Three-phonon Interaction Assessment in Bulk Silicon, Third
International Conference on Nanotechnology Fundamentals and Applications, August 7-9, 2012,
Montreal, Quebec, CA.

d. T.W. Brown lll, E.C. Hensel, Statistical Phonon Transport Model of Thermal Transport in Silicon,
1229-LL.09-09, Mater. Res. Soc. Symp. Proc. Vol. 1229, Materials Research Society, November
2010, USA https://doi.org/10.1557/proc-1229-1109-09

3. Remote Sensing and Modeling Techniques for Nuclear and Hazardous Waste Remediation: The
legacy of the Manhattan Project during World War Il and the Cold War which followed included a
network of hazardous waste (high explosive, biological and chemical) and nuclear (transuranic) waste
storage and disposal sites across the USA. During the 1990’s | led a university team funded by the US
Department of Energy through Sandia and Los Alamos National Labs. My team developed data
processing algorithms for interpreting observational data from a variety of sources (geomagnetic,
biochemical, gravimetric, geodetic, etc.) to construct 3-d underground maps of waste distribution and
hazardous obstacles. This work was presented to two U.S. Secretaries of Energy (Eileen O'Leary, Bill
Richardson) and transitioned from scientific research into practical application for clean-up efforts at
hazardous and nuclear waste sites throughout the USA to identify, visualize, extract, and destroy or
permanently inter hazardous waste. My specific role was directing the university research team of
multiple undergraduate, masters and doctoral students, guiding the work of professional staff, and
recommending on-site procedures for government and contractor personnel working in hazardous
conditions. Exemplar publications from this effort as listed below:

a. Smith, P.R., Hensel, E.C., Leslie, I.H., Ricketts, C., and Gregory, W.S., Experimental Verification of
Revised FIRAC, https://www.sciencebase.qgov/catalog/item/50538c00e4b097cd4fce31ff
Radioactive Waste Management and Environmental Restoration. Vol. 20, pp. 129-140, 1996.

b. Dalton, K.E., Hensel, E., Betsill, J.D., Hybrid inversion of shallow geophysical data for the location
of subsurface targets, https://doi.org/10.1080/174159796088027635 Inverse Problems in
Engineering, Volume 4, Issue 2, pp. 93-109, 1996.

c. Hensel, E., The Role of Inverse Theory in Environmental Characterization, pp. 85-90, International
mechanical engineering congress, Nov., 1994, Chicago; IL, Inverse problems in mechanics, ASME
APPLIED MECHANICS DIVISION, AMD 1994; VOL 186

d. Smith, P.R., Hensel, E.C., Leslie, I.H., Schulteis, T.M., Walls, J.R., and Gregory, W.S., Nuclear
Waste Repository Ventilation System Studies, Radioactive Waste Management and the Nuclear
Fuel Cycle, https://www.sciencebase.gov/catalog/item/50537692e4b097cd4fcdd2b3 Vol 17, No 3--
4, pp. 253-268, 1993.

4. Large Scale Scientific Computational and Physics-Based Modeling of Physical Systems: | have
been actively engaged in the large-scale scientific computing community since its inception. | have
experience in developing physics-based simulations of complex engineering and experimental systems
on vector super computers and massively parallel computing platforms. Our team demonstrated one of
the earliest successful implementations of Fast Fourier Transform (FFT) algorithms on a massively
parallel computer, now common-place over two decades later. The emergence of large scale scientific
computing has enabled tremendous advances in all fields of science, including first-principles modeling
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of human physiological systems. My work demonstrated the ability to adapt physics algorithms

developed for vector super computers (such as CRAY) to the earliest massively parallel computing

systems (Connection Machine, 1990). My specific role was creating the theoretical framework,
developing mathematical algorithms, validating results and supervising masters and doctoral research
students. Exemplar publications are:

a. Hennigan, G.L., Castillo, S., Hensel, E., Using Domain Decomposition to Solve Positive Definite
Systems on the Hypercube Computer, International Journal for Numerical Methods Engineering,
Vol. 33, Issue 9, pp. 1941-1954, June 1992.

b. Hutchinson, S., Hensel, E., Castillo, S., Dalton, K., The Finite Element Solution of Elliptical Systems
on a Data Parallel Computer, International Journal for Numerical Methods in Engineering, Vol. 32,
Issue 2, pp. 347--362, August 1991.

c. Hutchinson,S., Castillo,S., Hensel, E., Dalton,K., The Finite Element Solution of Two-dimensional
Transverse Magnetic Scattering Problems on the Connection Machine, Proceedings of the Fifth
Distributed Memory Computing Conference, DMCC, Univ. of S. Carolina, Pages: 408 - 416, DOI:
10.1109/DMCC.1990.555413, April 1990.

d. Hennigan, G., Castillo, S., Hensel, E., Feasibility of the FFT applied to the Transient Solution of
Field Problems Using Finite Elements, Presented at the Fourth Annual Conference on Hypercube
Concurrent Computers and Applications, March 1989.

5. Analysis of Under-determined Systems and Remote Sensing: Aerospace applications for manned
space flight, satellite communications systems, and reusable space craft and industrial applications
demanded scientific investigation in remote sensing algorithms for extremely severe environments. |
developed and implemented the theory in a high-performance computer code which was the first
published 3-dimensional, transient, nonlinear inverse heat conduction. This work quickly became
recognized around the world, and | was invited to speak internationally on this topic, which directly led
to being invited to join the national research effort listed in item (3) above. | was the lead theoretician
on this effort and supervised undergraduate and graduate students. Exemplar publications are:

a. Hensel, E., INVERSE THEORY AND APPLICATIONS FOR ENGINEERS, Prentice Hall, 1991

b. Invited Keynote Address and Tutorial Workshop: Hensel, E., Inverse Analysis of Thermal Systems,
National Institute of Applied Sciences (INSA), Aussouis, France, March 20-24, 1995.

c. Invited Keynote Address: Hensel, E., Frequency Domain Inverse Analysis and Experiment Design,
Michigan State University, June 1991.

d. Invited Keynote Address: Hensel, E., Two-dimensional Nonlinear Inverse Heat Conduction Problem
Case Study, at the International Conference on Identification in Dynamic Systems, Suzdal, Russia,
Sept. 10-14, 1990.

Complete List of Published Work: https://mww.ncbi.nlm.nih.gov/sites/myncbi/edward.hensel.1/bibliography/48046809/public/

D. Research Support (for the past 3 years)

R21 NIH Award Number R21ES029984 6/01/2019 - 5/30/2021

Title: Understanding the Association between Electronic Cigarette Aerosol Emissions, Tobacco Product
Characteristics and User Topography Behavior Conditions - We propose a theoretical framework, to be
supported by the experimental characterization of 24 electronic cigarette products and 8 e-liquid compositions,
which will provide a means for consolidating results from independent researchers into a comprehensive
understanding of emissions from e-cigs and e-liquids.

Role: PI Overlap: None

RO1 NIH RFA-OD-15-005 8/15/2016 - 6/30/2019

Title: Topography, Constituents, and Toxicity of Waterpipe Tobacco Smoke under Realistic Conditions - The
overall goal is to determine chemical constituents and the toxicity of aerosols generated by waterpipe based on
realistic conditions on lung cells and mouse model. Waterpipe users will be monitored in their natural
environment for 1 week and their total consumption determined based on measured topography. My specific
role is data analysis, including statistical studies.

Role: co-l project at RIT (Robinson, Pl at RIT, Rahman, Pl at URMC) Overlap: None
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NAME: Nathan C. Eddingsaas

eRA COMMONS USER NAME (credential, e.g., agency login):NEDDINGSAAS

POSITION TITLE: Associate Professor of Chemistry

EDUCATION/TRAINING

Completion
DEGREE
. . Date FIELD OF STUDY
INSTITUTION AND LOCATION (if applicable) MM/YYYY
University of Wisconsin at Stevens Point B.S. 05/03 Chemistry/Aquatic toxicology
University of lllinois — Urbana Champaign Ph.D. 08/08 Chemistry
California Institute of Technology Postdoctoral 08/12 Atmospheric Chemistry

A. Personal Statement

Dr. Eddingsaas is an associate professor of chemistry at RIT. His focus within the School of Chemistry
and Materials Science is the analytical curriculum. He is the lead of the analytical team responsible for course
coordination, assessing learned outcomes, and maintaining and updating the curriculum. Dr. Eddingsaas
teaches classes in analytical chemistry, instrumental analysis, and courses on environmental topics. Dr.
Eddingsaas runs and diverse and active research group which has been awarded a number of grants from
internal sources, industrial partnerships, and federal agencies.

Dr. Eddingsaas is a trained analytical chemist with expertise in GC-MS, LC-MS, and a number of
spectroscopic techniques. Dr. Eddingsaas research is focused on the analysis of aerosols and gaseous
species in the atmosphere, indoors, and that are exposed to humans. Dr. Eddingsaas studies the physical
properties and chemical makeup of aerosols. Over the course of his career, his research has been published in
a number of journals including Journal of the American Chemical Society, Proceedings of the National
Academy of Science, and Nature.

Dr. Eddingsaas has recently started collaboration with Risa Robinson and Ed Hensel on tobacco and
nicotine related research bringing his expertise on collecting and analyzing particulate matter and gas phase
species. Since joining the collaboration, new sampling and processing protocols have been implemented that
have allowed for the simultaneous collection of particulate phase and gaseous phase emissions from
electronic cigarettes and other nicotine delivery devices as well as additional analysis of the gas phase
emissions including volatile aldehydes. The three most recent project Dr. Eddingsaas and his group have
worked on deal with emissions from electronic cigarettes and waterpipes. The first was evaluating the effect of
hose dimension and material on the particulate, nicotine, and volatile aldehyde emissions from waterpipes. The
second was studying the effect of user puffing topography, including flow rate and duration, on particulate
matter, nicotine, and volatile aldehyde emissions from waterpipes. The most recent project that is still ongoing
is studying the effect of puffing topography on particulate matter, nicotine, vanillin, and volatile aldehyde
emissions from a JUUL e-cigarette.
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Most relevant to the current application

1. Eddingsaas, N. C.; O'Dea, S.; Kunselman, P.; DiFrancseco, A. G.; Hensel, E. C.; Robinson, R. “Impact of
User topography on Emissions of Particulate Matter, Nicotine, and Volatile Aldehydes from Waterpipes.”
Tobacco Control, In review (Invited).

2. Robinson, R. J.; Eddingsaas, N. C.; DiFrancseco, A. G.; Hensel, E. C. “A Theoretical Framework to
Investigate the Impact of Topography and Product Characteristics on Electronic Cigarette Emissions”
PLOS One, 2018, 13, e0206341. PMID: 30395620

3. Eddingsaas, N. C.; Pagano, T.; Cummings, C.; Rahman, I.; Robinson, R.; Hensel, E. “Qualitative Analysis
of e-liquid Emissions as a Function of Flavor Additives Using Two Aerosol Capture Methods” Int. J.
Environ. Res. Pub. Health, 2018, 15, 323. PMID: 29438289

4. Hensel, E. C.; Eddingsaas, N. C.; DiFrancesco, A. G.; Jayasekera, S.; O'Dea, S.; Robinson, R. J.
Framework to Estimate Total Particulate Mass and Nicotine Delivered to E-cig Users from Natural
Environment Monitoring Data, Scientific Reports, Accepted May 2019. In Press.

B. Positions and Honors

Positions and Employment

2012-2019 Assistant Professor, School of Chemistry and Materials Science, Rochester Institute of
Technology, Rochester, NY.

2012-Present Associate Professor, School of Chemistry and Materials Science, Rochester Institute of
Technology, Rochester, NY.

Other Experience and Professional Memberships

2003- Member, American Chemical Society

2008- Member, American Geophysical Union

Honors

2008 Camille and Henry Dreyfus Postdoctoral Fellowship in Environmental Chemistry
C. Contribution to Science

1. Atmospheric gas phase oxidation and aerosol formation and composition: Dr. Eddingsaas has spent
a number of years studying the products of atmospheric gas phase oxidation and the formation of secondary
organic aerosols. He has made a number of discoveries during this time. Prior to the work discussed in the
citations below the mechanism of aerosols formed from the oxidation of isoprene and a-pinene (the two most
important biogenically emitted hydrocarbons) was not well understood. In the laboratory, Dr. Eddingsaas and
coworkers better characterized the oxidation pathways of, isoprene and a-pinene. The important reaction
products (epoxydiols) that are very important in the formation of secondary organic aerosols from isoprene and
th epathways to the formation organosulfates observed within these aerosols were discovered. In addition to
studying the reaction pathways and aerosol formation, the products of these important reaction pathways
during field missions confirming their importance was observed. This research utilizes a number of different
sampling techniques and both GCMS and LC-MS and LC-MS/MS analysis. Dr. Eddingsaas was a principle
researcher on many of these projects as a postdoc at Caltech and continue to work on a number of these
research interests at RIT and a principle investigator.

A. Surratt, J. D.; Chan, A. W. H.; Eddingsaas, N. C.; Chan, M.; Loza, C. L.; Kwan, A. J.; Hersey, S. P;
Flagan, R. C.; Wennberg, P. O.; Seinfeld, J. H. “Reactive Intermediates Revealed in Secondary Organic
Aerosol Formation from Isoprene” Proc. Natl. Acad. Sci., 2010, 107, 6640. PMID: 20080572

B. Froyd, K. D.; Murphy, S. M.; Murphy, D. M.; de Gouw, J. A.; Eddingsaas, N. C.; Wennberg, P. O.
“Contribution of Isoprene-Derived Organosulfates to Free Tropospheric Aerosol Mass” Proc. Natl. Acad.
Sci., 2010, 107, 21360. PMID: 21098310
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C. Eddingsaas, N. C.; Loza, C. L.; Yee, L.; Chan, M. N.; Schilling, K.; Chandra, P. S.; Seinfeld, J. H.;
Wennberg, P. O. a-Pinene Photooxidation under Controlled Chemical Conditions Part 2: SOA yield and
Composition in Low and High-NOx Environments” Atmos. Chem. Phys., 2012, 12, 7413-7427.

D. Dallemagne, M.; Huang, X.; Eddingsaas, N. C. “Variation in pH of Model Secondary Organic Aerosol
during Liquid-Liquid Phase Separation” J. Phys. Chem. A., 2016, 120, 2868-2876. PMID: 27082856

2. Indoor air guality: Recent research in my group has been on indoor air quality, namely quantitative and
gualitative analysis of trace volatile organic compound pollutants in offices, labs, and from given sources such
as conventional printers, 3D printers, and printed material. Most of the research studying office indoor air
guality is ten years old or older and needs to be updated. We designed new protocols for sampling and
analyzing the gas phase species down to sub-parts per trillion levels. We found that newer buildings and LEED
certified buildings had lower number and concentration of gas pollutants than older buildings. In addition, we
demonstrated that while building air intake and circulation systems are efficient at removing particulate matter,
they are not effective at removing VOCs. VOCs pass right through the filters and circulated around the entire
building. We also discovered that there is a wide range of concentration of VOCs emitted from printers, but
there was no correlation to the date of manufacture of the printers. This research utilizes GCMS extensively for
the analysis. We have two papers submitted from this research and this is an active area of research in my lab.
| am the principle investigator on all of this research.

A. Eddingsaas, N. C.; Gray, S. L.; Rodriguez Alberto, D. C.; Winnebeck, K. H. “Indoor air quality in the
office environment: Volatile organic compound concentrations across building age and ventilation
technologies” In review.

3. Conditions generated during acoustic cavitation: My early research carrier was on the diagnosing the
conditions that occur during irradiation of high intensity ultrasound on liquids through the use of studying the
resulting light that is produced (sonoluminescence). High temperature and pressures had been observed within
the cavity collapse prior to my work but it was my research that showed that a plasma can be produced during
the collapse of these cavities when a liquid is irradiated with high intensity ultrasound from a sonic disruptor. |
was the main, and often sole, researcher on this project in Professor Kenneth S. Suslick’s lab at the University
of Illinois.

A. Eddingsaas, N. C.; Suslick, K. S. “Evidence for a Plasma Core during Multibubble Sonoluminescence in
Sulfuric Acid.” J. Am. Chem. Soc. 2007, 129, 3838. PMID: 17346052

B. Suslick, K. S.; Eddingsaas, N. C.; Flannigan, D. J.; Hopkins, S. D.; Xu, H. “The Chemical History of a
Bubble” Acc. Chem. Res. 2018, 51, 2169-2178. (Invited, cover) PMID: 29771111

C. Xu, H.; Eddingsaas, N. C.; Suslick, K. S. “Spatial Separation of Cavitating Bubble Populations: The
Nanodroplet Injection Model” J. Am. Chem. Soc. 2009, 131, 6060. PMID: 19400590

D. Suslick, K. S.; Eddingsaas, N. C.; Flannigan, D. J.; Hopkins, S. D.; Xu, H. “Extreme Conditions During
Multibubble Cavitation: Sonoluminescence as a Spectroscopic Probe” Ultrasonics Sonochem., 2011, 18,
842. PMID: 21247788

4. Conditions during and the mechanism of mechanoluminescence: Using acoustic cavitation | have
produced very intense mechanoluminescence (light from mechanical action on a piezoelectric crystal). Prior to
my research, mechanoluminescence of piezoelectric organic crystals was known phenomena; however the
nature of the event (i.e. the characteristics of the conditions within the propagating crack) had not been well
characterized. The intense mechanoluminesce | was able to produce allowed me to characterize the
conditions that occur during the mechanolumienscent event to a much greater degree. | showed that the
fracture of certain piezoelectric crystals produced a room temperature non-thermal plasma similar to that of a
dielectric barrier discharge. | was the sole researcher on this project in Professor Kenneth S. Suslick’s lab at
the University of Illinois.
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A. Eddingsaas, N. C.; Suslick, K. S. Mechanoluminescence: Light from Sonication of Crystal Slurries.
Nature (London) 2006, 444, 163. PMID: 17093442

B. Eddingsaas, N. C.; Suslick, K. S. Intense Mechanoluminescence and Gas Phase Reactions from the
Sonication of an Organic Slurry. J. Am. Chem. Soc. 2007, 129, 6718. PMID: 17480081

C. Eddingsaas, N. C.; Suslick, K. S. Plasma Characteristics of the Discharge Produced During
Mechanoluminescence. Phys. Rev. Lett. 2007, 99, 234301. PMID: 18233368

D. Eddingsaas N. C. Triboluminescence. 1 ed. Olawale DO, Okoli OO, Fontenot RS, Hollerman WA,
editors. New York: Springer International Publishing; 2016. Mechanoluminescence Induced by Acoustic
Cavitation; p.237-271.

5. Gas-phase oxidation — initiation: | have also spent a number of years studying important gas phase
intermediates (radicals) important to atmospheric oxidation. In particular | have been interested in peroxy
radicals, the intermediate in the main oxidation pathway of atmospheric oxidation, and the nitrate radical, an
important atmospheric oxidant. The kinetics of the reactions involving these reactive intermediate have been
extensively studied but prior to the studies presented here large uncertainties in the rate constants persisted
due to sampling difficulties. Utilizing sensitive, high speed spectroscopy (cavity ring-down spectroscopy) and 4-
D multiplexed photoionization mass spectrometry we have reduced the uncertainty in the rate constants of
peroxy radical reactions. | was a principle researcher on these projects as a postdoc at Caltech and continue to
work on a number of these research interests at RIT and a principle investigator.

A. Takematsu, K.; Eddingsaas, N. C.; Robichaud, D. J.; Okumura, M. “Jahn-Teller Effects in the A state of
the Nitrate Radical NO3s” Chem. Phys. Lett., 2013, 555, 57-63.

B. Dodson, L. G.; Shen, L.; Savee, J. D.; Eddingsaas, N. C.; Welz, O.; Taajes, C. A.; Osborn, D. L.; Sander,
S. P.; Okumura, M. “VUV Photoinization Cross Sections of HO,, H.0, and H,CO” J. Chem. Phys A,
2015, 119, 1279-1291. PMID: 25621533

Complete List of Published Work:
https://www.ncbi.nIm.nih.gov/myncbi/collections/bibliography/54280540/

D. Research Support

Ongoing Research Support

RO1 NIH RFA-OD-15-005 8/15/2016 - 6/30/2019

Title: Topography, Constituents, and Toxicity of Waterpipe Tobacco Smoke under Realistic Conditions - The
overall goal is to determine chemical constituents and the toxicity of aerosols generated by waterpipe based on
a realistic conditions on lung cells and mouse model. Waterpipe users will be monitored in their natural
environment for 1 week and their total consumption determined based on measured topography. My specific
role is data analysis, including statistical studies.

Role: co-l project at RIT (Robinson, Pl at RIT, Rahman, Pl at URMC)

Overlap: None

R21 NIH Award Number R21ES029984 6/01/2019 - 5/30/2021
Title: Understanding the Association between Electronic Cigarette Aerosol Emissions, Tobacco Product
Characteristics and User Topography Behavior Conditions - We propose a theoretical framework, to be
supported by the experimental characterization of 24 electronic cigarette products and 8 e-liquid compositions,
which will provide a means for consolidating results from independent researchers into a comprehensive
understanding of emissions from e-cigs and e-liquids.

Role: co-I (Hensel, PI)

Overlap: None
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Completed Research Support

Roland DGA Corp. Eddingsaas (PI) 08/01/16-05/31/17
Title: Outgassing rate of inks printed on different media

The goal of this project was to determine how long different inks utilizing different ink technologies (organic
solvent base and water based inks) take to stop outgassing enough so that the products could be laminated.
The work was performed using industrial large form printers and inks that are used for indoor and outdoor
signage.

Role: PI

Dean’s Research Initiation Grant Eddingsaas (PI) 04/01/16-03/31/17
Title: Does wetland creation increase greenhouse gas emissions

The goal of this project was to determine the extent of greenhouse gas (GHG) fluxes (carbon dioxide,
methane, and nitrous oxide) from constructed wetlands with different legacy conditions and different hydrology
and species composition. In addition, the effect of different management practices, including compost addition
and grazer suppression on GHG fluxes was also examined.

Role: PI
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OMB No. 0925-0001 and 0925-0002 (Rev. 10/15 Approved Through 10/31/2018)

BIOGRAPHICAL SKETCH

Provide the following information for the Senior/key personnel and other significant contributors.
Follow this format for each person. DO NOT EXCEED FIVE PAGES.

NAME: Stephanie A. Godleski

eRA COMMONS USER NAME (credential, e.g., agency login): GODLESKI

POSITION TITLE: ASSISTANT PROFESSOR

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing,
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.)

DEGREE Completion
(if Date FIELD OF STUDY

INSTITUTION AND LOCATION applicable) MM/YYYY

Hamilton College, Clinton, NY B.A. 05/2005 Psychology

University at Buffalo, SUNY, Buffalo, NY M.A. 02/2009 Clinical Psychology
Marcus Autism Center, Atlanta, GA (internship) 07/2012 Clinical Internship
University at Buffalo, SUNY, Buffalo, NY Ph.D. 09/2012 Clinical Psychology
Research Institute on Addictions, Buffalo, NY 08/2015 Psychology/Addictions

A. Personal Statement

This application focuses on electronic cigarette use behavior in the natural environment. The project will utilize
innovative methodology to investigate high and low nicotine strength users to address an understudied area
and to inform tobacco control and regulatory strategies. As an Early Stage Investigator, my primary area of
expertise is investigating adult and child health and behavior. | have focused on protective (e.g., parenting) and
maladaptive (e.g., prenatal exposure) processes that predict and maintain negative social-emotional
developmental and health outcomes (e.g., psychopathology, restricted growth). To this end, | have published
studies on children of parents with alcohol problems and the effects of cigarette and cannabis exposure on
fetal growth and problem behavior. My background includes extensive experience with theoretical and
empirical work in developmental psychopathology investigating children and families, including assessment
development, longitudinal studies, and careful consideration of developmental timing. | have examined these
processes across the developmental lifespan from pregnancy to adulthood. In addition, my background in child
development, psychopathology, parenting, ecological momentary assessment, observational/laboratory
protocols, prospective designs, and experience with individuals at high risk due to substance use are well
suited to this application. These experiences facilitate my responsibilities for the current application.

B. Positions and Honors

Employment:
2012-2015 Adjunct Faculty, University at Buffalo, SUNY, Buffalo, NY

2012-2015 Postdoctoral Fellow, Research Institute on Addictions, University at Buffalo, SUNY,
Buffalo, NY

2015-present Research Associate, Research Institute on Addictions, University at Buffalo, SUNY,
Buffalo, NY

2015-present Assistant Professor, Rochester Institute of Technology, Rochester, NY

Honors and Awards:
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2018 2018 Alberti Center Early Career Award for Distinguished Scholarly Contributions to
Bullying Abuse Prevention
2018 SRNT Health Disparities Network Travel Scholarship

2017 Rochester Institute of Technology Faculty Scholarship Report College of Liberal Arts
Featured Faculty

2006 Retention Award, Department of Psychology, University at Buffalo

2007 International Society for Research in Impulsivity Travel Award

2008-2009 Jacobs’ Scholar, Department of Psychology, University at Buffalo
2009-2010 Dissertation Grant Recipient, UB Graduate Student Association Mark Diamond Research

Fund

2009 UB Graduate Student Excellence in Teaching Award, Honorable Mention

2010 UB Graduate Student Excellence in Teaching Award

2010 UB Department of Psychology Dissertation Year Award, Runner-up

2010 University at Buffalo (UB) Psi Chi/Undergraduate Psychological Association Excellence in
Teaching Award

2011 Society for Research in Child Development Student Travel Award

2017 Rochester Institute of Technology Faculty Scholarship Report College of Liberal Arts
Featured Faculty

2018 Society for Research on Nicotine and Tobacco Health Disparities Network Travel
Scholarship

Professional Memberships:

2004 Psi Chi

2004 American Psychological Association
2005 Sigma Xi

2005 Phi Beta Kappa

2005 Society for Research in Child Development

2005 Society for Research on Adolescence

2006 Association for Behavioral and Cognitive Therapies
2013 College on Problems of Drug Dependence

2013 Society for Research on Nicotine and Tobacco
2015 Association for Psychological Science

2017: Developmental Neurotoxicology Society

2017: International Congress of Infant Studies

C. Contribution to Science
1. Therole of social information processing in aggression

| have authored and co-authored several publications on the interaction between social information processing,
such as cognitive biases, and aggression. Social information processing biases play a critical role in the
development and maintenance of aggression. This research has important implications for understanding the
development of aggression and for intervention, as cognitions are often a main component of treatments for
aggressive behavior.

Ostrov, J.M., & Godleski, S.A. (2010). Toward a gender-linked model of aggression subtypes. Psychological
Review, 117, 233-242.

Godleski, S.A., Ostrov, J.M., Houston, R.H., & Schlienz, N.J. (2010). Hostile attribution biases for relationally
provocative situations and event related potentials in emerging adulthood. International Journal of
Psychophysiology, 76, 25-33.

Godleski, S.A., & Ostrov, J.M. (2010). Relational aggression and hostile attribution biases: Testing multiple
statistical methods and models. Journal of Abnormal Child Psychology, 38, 447-458. PMID: 20148303.
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Godleski, S.A., Eiden, R.D., Kachadourian, L., & Lucke, J. (2019). Etiological pathways to rejection sensitivity
in a high risk sample. Personality and Social Psychology Bulletin, 45(5), 715-727. PMCID: In Progress.

2. Parent substance use and child outcomes

During my post-doctoral fellowship training in the Eiden laboratory, | was able to author and contribute on
several important publications on children’s risk and resilience in the context of both parental use in the
postnatal period and substance use exposure during the prenatal period. This work has added knowledge on
the effects of prenatal teratogens, parent partner substance use patterns, and the postnatal environment on
child problem behavior.

Eiden, R.D., Godleski, S.A., Colder, C., & Schuetze, P. (2014). Prenatal cocaine exposure: The role of
cumulative environmental risk and maternal harshness in the development of child internalizing behavior
problems in Kindergarten. Neurotoxicology and Teratology. 44, 1-10. PMCID: PMC4099285

Godleski, S.A., Eiden, R.D., Schuetze, P., Colder, C., & Huestis, M.A. (2016). Tobacco exposure and maternal
psychopathology: Impact on toddler problem behavior. Neurotoxicology and Teratology, 57, 87-94. PMCID:
PMC6059373

Godleski, S.A., Crane, C., & Leonard, K.E. (2018). The influence of concordant and discordant parent alcohol
use on child behavior problems. Addictive Behaviors, 79, 81-85. PMCID: PMC5815173

Godleski, S.A., Shisler, S., Eiden, R.D., & Huestis, M.A. (2018). Co-use of tobacco and marijuana during
pregnancy: Pathways to externalizing behavior problems in early childhood. Neurotoxicology and Teratology,
69, 39-48. PMCID: PMC6396313

3. Developmentally informed preventative interventions

I have collaborated with Dr. Jamie Ostrov in the development, implementation, supervision, initial evaluation,
and replication trial of the Early Childhood Friendship Project, a developmentally appropriate intervention
targeted specifically at reducing aggression and bullying in preschool children. This work incorporated
evidence-based research to inform the development of an effective program to reduce the negative outcomes
associated with verbal, physical, and relational aggression, peer victimization, and bullying.

Ostrov, J.M., Godleski, S.A., Kamper-DeMarco, K.A., Blakely-McClure, S.J., & Celenza, L. (2016). Replication
and extension of the Early Childhood Friendship Project: Effects on physical and relational bullying. School
Psychology Review. 44, 445-463.

Ostrov, J.M., Massetti, G.M., Stauffacher, K., Godleski, S.A., Hart, K.C., Karch, K.M., Mullins, A.D., & Ries,
E.E. (2009). An intervention for relational and physical aggression in early childhood: A preliminary study.
Early Childhood Research Quarterly, 24, 15-28.

4. Examining forms and functions of aggressive behavior across development

| have authored and co-authored papers on the forms and functions of aggressive behavior. This research has
expanded knowledge on aggression and victimization to a greater diversity of forms (e.g., relational) and
functions (e.g., proactive and reactive), which allows enhanced understanding of social development. Further,
this research has particularly focused on the critical developmental period of early childhood.

Ostrov, J.M., & Godleski, S.A. (2009). Relational aggression and impulsivity-hyperactivity in early childhood:
An observational and short-term longitudinal study. European Child and Adolescent Psychiatry, 18, 477-483.

Ostrov, J.M. & Godleski, S.A. (2013). Relational Aggression, victimization, and adjustment during middle
childhood. Development and Psychopathology. 24, 801-815.
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Godleski, S.A., Kamper, K.A., Ostrov, J.M., Hart, E.J., & Blakely-McClure, S. (2015). Peer victimization and
peer rejection during early childhood. Journal of Clinical Child and Adolescent Psychology, 44(3), 380-392.
PMCID: PMC433313

Ostrov, J.M., Godleski, S.A., Kamper-DeMarco, K.A., Blakely-McClure, S.J., & Celenza, L. (2015). Replication
and extension of the Early Childhood Friendship Project: Effects on physical and relational bullying. School
Psychology Review. 44, 445-463.

D. Research Support

Ongoing Support
Godleski and Eiden (PIs) 2019-2024
R0O1-AA027708
Strong Foundations: Intervening to Promote Co-Parenting and Reduce Father Hazardous Drinking
in Expectant Parents
This randomized efficacy trial combines two evidence-based interventions beginning in pregnancy: brief
alcohol intervention to reduce fathers’ hazardous drinking and support abstinence among mothers, and
modified Family Foundations intervention to enhance co-parenting and couple dyadic functioning, with
cascading effects on parenting quality and infant outcomes.
Role: Principal Investigator

Eiden and Nickerson (PIs) 2015-2020
R01-DA041231

Developmental Pathways of Violence and Substance Use in a High Risk Sample

This project focuses on the developmental pathways leading to weapon carrying, violence and
victimization, and substance use in adolescence. The project will investigate potential mediators and
moderators of the relation of early risk and these outcomes, including cognitive processes.

Role: Co-Investigator

NIH Seed Funding Boot Camp Award (RIT internal funding) 2018-2019

Feasibility of a Substance Use and Parenting Intervention for Expecting Parents

This seed funding provided support for a needs assessment for the Expecting Parents Program to obtain
pilot study data for an NIH grant submission.

Role: Principal Investigator

Completed Support
Howard T. Blane Research Development Award (RIA internal funding)  2014-2015
Assessment of Social Cognition in Preschoolers Prenatally Exposed to Cigarettes
This measurement development study investigates a novel interview methodology for preschool-aged
children and a paradigm to assess parent-child interactions relevant to child social cognitive biases in an at
risk sample.
Role: Principal Investigator

National Institute of Health Loan Repayment Program Award 2013 - 2015

Parenting and Parent Substance Use Influences on Social Cognition and Aggression in Early
Childhood

This study investigates the role of parenting, parent substance use (i.e., tobacco and alcohol), and parent
and child cognitive biases in predicting aggressive behavior for preschool aged children.

Role: Principal Investigator

Leonard (PI) 2010-2015
T32-AA007583

NIAAA (Research Institute on Addictions, University at Buffalo, The State University of New York)
Research Training on Alcohol Etiology and Treatment

This grant provided interdisciplinary training on the etiology, prevention, and treatment of addictive
behaviors.

Role: Postdoctoral Fellow (08/06/12 — 08/05/15)
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PHS 398 Cover Page Supplement

OMB Number: 0925-0001

Expiration Date: 03/31/2020

1. Vertebrate Animals Section
Are vertebrate animals euthanized? O Yes e No
If "Yes" to euthanasia

Is the method consistent with American Veterinary Medical Association (AVMA) guidelines?
0 Yes 0 No

If "No" to AVMA guidelines, describe method and provide scientific justification

2. *Program Income Section
*|s program income anticipated during the periods for which the grant support is requested?
O Yes e No

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and
source(s). Otherwise, leave this section blank.

*Budget Period *Anticipated Amount ($) *Source(s)

Page 36
Tracking Number: GRANT12885534 Funding Opportunity Number: PAR-18-848 . Received Date:
2019-06-18T09:12:23.000-04:00





Contact PD/PI: Robinson, Risa Jean

PHS 398 Cover Page Supplement

3. Human Embryonic Stem Cells Section
*Does the proposed project involve human embryonic stem cells? O Yes e No

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the
following list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time,
check the box indicating that one from the registry will be used:

O Specific stem cell line cannot be referenced at this time. One from the registry will be used.
Cell Line(s) (Example: 0004):

4. Inventions and Patents Section (Renewal applications)
*Inventions and Patents: 0 VYes 0 No

If the answer is "Yes" then please answer the following:

*Previously Reported: O Yes O No

5. Change of Investigator/Change of Institution Section
O Change of Project Director/Principal Investigator

Name of former Project Director/Principal Investigator
Prefix:

*First Name:

Middle Name:

*Last Name:

Suffix:

. Change of Grantee Institution

*Name of former institution:
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Compensatory Behavior of E-cig Users in Response to Reduced Nicotine Eliquids

Specific Aims

The goal of the proposed research is to conduct a natural environment switching study of e-cig users to
explore the premise that e-cig users are able to compensate for lower nicotine products by adapting their
behavior to maintain their desired level of nicotine. This project will investigate whether and how e-cig users
compensate puff topography, lung inhalation, and cumulative consumption in response to reduced nicotine

eliquid.

The project employs a novel behavior-based
exposure model that leverages the unique abilities of the
investigative team to capture topography and respiratory
parameters in the natural environment, and utilizes the
NJOY vape pen (similar to NIDA SREC by NJOY) which
has been exhaustively characterized by the investigators
in-lab and deployed with the wPUM™ monitor in a prior
two-week natural environment flavor switching study.

This is a two arm, two period cross-over study,
conducted in the natural environment over 17 days. We
will recruit N=80 current established adult vape pen
users, currently using eliquids with nicotine strengths
greater than or equal to 13 mg/mL, with no intention to
guit e-cig use, and no use of combustible or other tobacco
products. Participants will be randomized by age, gender,
usual brand nicotine strength, and nicotine dependence
score into a control arm (nhon-switching) and a test arm
(switching), while balancing for flavor preference. The test
arm will be switched to a lower nicotine strength eliquid
(6 mg/mL) matching their usual flavor, while the control
arm will continue to use their usual nicotine strength.

Participants will use the RIT wPUM™ monitor with
an NJOY and the Hexoskin wearable sensorized garment
to record their e-cigarette use topography and inhalation

BEHAVIOR-BASED EXPOSURE

4

Consumption I Emissions

\ Product

Characteristics

Topography

(high vs. low nicotine e-liquid)

Yield
(Nicotine and TPM)

v

Exposure

Multidirectional path of influence between
product characteristics and exposure.
Methods utilized in our lab account for the
combined effect of product characteristics,
topography, consumption and emissions
allowing for meaningful assessment of
compensatory behavior and subsequent effects
on exposure.

behavior ad-lib in their natural environment at the baseline and intervention conditions for one day each.
Biosamples for nicotine exposure in saliva, NNAL in urine and CO will be collected, along with questionnaires
to assess product use, compliance, and psychosocial outcomes such as craving, withdrawal and

positive/negative emotional state.

Aim 1. Quantify changes in Total Particulate Matter (TPM) exposure among e-cig users adapting to low

nicotine eliquids through compensatory changes in puffing, inhalation, and consumption behavior.

TPM exposure will be quantified in the natural environment by recording the topography (puff flow rate,
duration, volume) of every puff taken along with respiratory behavior (inhalation/exhalation volume and time
and breath hold). This novel outcome measure of exposure is used as a proxy to indicate the impact of
behavior on increasing harm potential. We will test hypothesis (H1) that upon changing to a lower nicotine

eliquid, users will adapt their behavior (i.e. increase breath hold, adjust puff flow rate, etc.), and in doing so will

increase their TPM exposure.

Aim 2. Quantify changes in salivary cotinine among e-ciqg users adapting to low nicotine eliquids.

Salivary cotinine will be measured as a proxy to indicate efficacy of compensatory behavior. A Generalized
Linear Mixed-Effects Model (GLME) analysis will be used to investigate how the ability of users to compensate
for low nicotine e-liquids is affected by the presence of random effects including sex, age, nicotine dependence
score, usual brand nicotine strength, and subjective effects including craving, withdrawal symptoms, and
positive/negative emotional state. We will test the hypothesis (H2) that users are able to maintain desired

nicotine levels while using a lower nicotine eliquid.

Relationship to Tobacco Regulation: Knowledge gained will support development of effective tobacco
product regulations by informing three research questions of regulatory interest: (a) Will limiting the eliquid
nicotine concentration reduce harm at the population level? (b) Is there evidence of compensatory behavior
exhibited by e-cig users in response to reduced nicotine concentration, and (c) Can we conduct meaningful
behavior-based e-cig use risk assessment at the individual level?

Specific Aims
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Significance

Our project is based on the scientific premise that e-cig users are able to compensate for lower nicotine
products by adapting their behavior and will do so to maintain their desired level of nicotine. Hammond 2005
[1] found that cigarette smokers, when switched to low-yield cigarettes, and observed in the naturalistic
environment, increased their total smoke intake per cigarette by 40% while maintaining their salivary cotinine
levels. Dawkins 2016 [2] found that e-cig users, when switched to a low nicotine e-liquid, and observed in a 60
minute ad lib laboratory session, doubled e-liquid consumption, but were unable to maintain plasma nicotine
levels. There are several additional studies reporting cigarette and e-cig users changing behaviors under
various conditions [3-6]; but the variety of study conditions used make it difficult to understand the mechanisms
of possible behavior compensation. We propose there are a number of possible compensation mechanisms for
e-cig users to adapt to low nicotine e-liquids, as evidenced by cigarette studies [7, 8], including altering the
manner in which they puff [9], [1], [10] altering the manner in which they inhale and exhale the puff [11] [12,
13], [14], [15], [16] and increasing their overall frequency of use [17] [18, 19]. Significance: Our project will
inform population-level harm reduction models which currently report contradicting messages: e-cigs reduce
harm associated with smoking [20-22] because they reduce cigarette consumption [23-29] and improve
cessation rates [30] [23], versus, e-cigs increase harm [31] because they pose significant abuse liability for
never users [32], have not been shown effective in cessation [33] and do not reduce cigarette consumption
[34]. A population-level positive impact could be realized with low-nicotine e-liquids that will not addict never
users, but will satisfy already users’ nicotine addiction, enabling users to reduce cigarette consumption or stay
switched to e-cigs. This approach is contingent upon established users being able to adapt their behavior to
obtain their desired nicotine hit from reduced nicotine e-liquids. Further, the potential benefits of compensation
must be examined in light of the overall increase in exposure which may result in an unacceptably large
increase of harmful constituents [35], assessment of which requires natural environment monitoring.
Innovation: The novelty of the proposed work is (1) a method to simultaneously capture topography and
respiration in the natural environment (NE), hxPUM™, which integrates the well-established wPUM™ puff
topography monitor with a modified commercially available sports-shirt for inhalation monitoring, (2) puff-by-
puff framework for improved estimates of yield (Y+em, Ynic) based on NE topography, (3) a holistic and
simplified approach to assessing compensation using Ytem and natural environment topography, and (4) a
novel exposure outcome measure (Erpw).

Approach

1. Study Design

This study will test two hypotheses (H1, H2) which explore interactions between compensatory behavior and
harm reduction. We aim to determine if current regular e-cig users adapt their behavior to maintain their
desired nicotine levels when presented with a reduced nicotine e-liquid, and by doing so actually increase their
overall aerosol exposure.

H1: (Primary Endpoint) Current regular e-cigs users will increase their cumulative aerosol exposure [mg-s/L]
in response to a decrease in the e-liquid nicotine concentration.

H2: The mean daily salivary cotinine concentration [ng/mL] of current regular e-cig users will remain
unchanged when they switch from their own-choice high nicotine e-liquid to a lower nicotine product.

Hypothesis testing will be carried out in a two arm, two period cross-over study (Table 1). The control Arm A
(N=40) will not be switched but will continue with their usual product. The test Arm B (N=40) will be switched
from their own-choice e-liquid brand, flavor and nicotine strength to a lower strength e-liquid of the same brand
and flavor. The study will be conducted in a double-blind manner to the participants and the study coordinator.

Table 1. Study Arms for testing the hypotheses, Hland H2

Arm Baseline Assigned Intervention
A (Control N=40) | Own-choice e-liquid (flavor | Own choice e-liquid (same as baseline)
B (Test N=40) and nicotine strength) 6 [mg/mL] nicotine strength (same flavor as baseline)

Inclusion/Exclusion Criteria: We will recruit current regular fixed-power (<10 Watt) vape pen users, defined
as having used the described device in the last 30 days, including the past 7 days, with an e-liquid nicotine
strength of 13 [mg/mL] or higher. Rationale: We wish to recruit addicted users whose compensation is likely to
be more evident, with matched device type. E-cig users using 1-12 [mg/mL] had a significantly lower e-cig
dependence index than those using 13 or greater [mg/mL] nicotine liquid (p < 0.003), dependence was related
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to length of e-cig use, characteristics of the device and the concentration of nicotine in the e-liquid [36]. We will
recruit users whose own-choice brand and flavor are available in a 6 [mg/mL] nicotine formula, as we’'ve done
previously [37], to avoid unneeded confounders and to ensure at least a 50% reduction in nicotine
concentration. Participants must be 18 years or older, in good health (no respiratory disease, infections or
ailments), not pregnant or intending to become pregnant, not breast feeding, no intention to quit using e-cigs
and not current regular users of combustible (or other) tobacco products (expired CO<6ppm at baseline [38]).

Outcome Measures - Definition and Intent of the Novel OQutcome Measure, Erem: We define a novel
outcome measure of total particulate mass (TPM) exposure, Erpum, for this study. We propose the dose of
nicotine or other harmful and potentially harmful constituents (HPHCSs) delivered to the lung and possibly taken
into the body increases as a joint function of (1) total particulate mass yield of e-cig emissions, Yrpm, delivered
from the e-cig to the mouth of the user, (2) volume of diluting “clean air” inhaled in association with the e-cig
puff, which is a proxy for inhalation depth and (3) the duration of time associated with the presence of the
emissions inside the lung or residence time. Numerous factors such as particle size distribution, lung
geometry, disease condition, and inhalation patterns are known to affect the location where emissions get
deposited in the lung, or if they are ultimately exhaled from the body. We posit that the concentration, depth of
inhalation and residence time can be used to describe the Erpm. We define the per-puff TPM exposure,
Erpm,pufr» resulting from a single puff as:

ETpm puff [m[i] 1= ZZ:ZQ [7;7] (t‘”;‘“le + thota t —tex;ale) [s] Eaq. (1)
Equation (1) consists of three essential terms. The yield, Ytpv, is the mass of total particulate matter delivered
to the mouth (which we can estimate from emissions characterization of the tobacco product and observation
of the user’s topography with the wPUM™ monitor). The term, Vinnase, is the total volume of air (and entrained e-
cig aerosol) taken into the lung and associated with the puff (which we can estimate by simultaneously
monitoring respiratory and topography parameters). The ratio of Y1pm OVer vinnae reflects the diluted
concentration of TPM entering the respiratory tract and can be thought of as the inlet boundary condition to
traditional deposition models. The final term in parentheses is a trapezoid rule approximation to the inhale-
hold-exhale cycle. It is a first-order approximation to the upper limit of residence time, during which the
emissions have an opportunity to interact with or deposit in the lung.

Primary Endpoint and Power: The outcome measures are listed in Table 2. The primary endpoint is the
repeated measure change in cumulative exposure (i.e. the sum of Erempu from Eq (1) over all puffs taken in
the course of one day in the natural environment) from the usual product to the lower nicotine product. Based
on our previous work [39] [40], we estimate the power associated with assessing between-groups change of
1.5 mg s/L in cumulative daily TPM exposure from baseline to intervention may be discriminated with a power
of 0.8 for a cohort of N=40/arm. Based on this previous data, we anticipate being able to see significant
differences in daily cumulative exposure which accounts for frequency of use (more puffs per day), in addition
to adaptive puffing maneuvers (larger puff volumes or lower flow rates) and compensatory inhalation behavior
(deeper inhaled volumes and longer residence times). Detailed sample size, effect sensitivity, and power
calculations for all outcome measures are presented in the “Statistical Design and Power” section of the
“‘Human Subjects (HS) and Clinical Trials” document as per NIH new Human Subject guidelines.

Table 2. Outcome Measures and Methods

Outcome Measures Description

H1 Primary Endpoint: | The H1 endpoint is the repeated measure change in daily cumulative exposure, AEtpm,cum, from

AEtpm,cum [Mg-s/L] baseline to intervention. This measure will be used to conduct a between-groups comparison

(Aim 1) that the increase in AEtem,cum Will be larger for test Arm B than control Arm A.

H2 Endpoint: The H2 endpoint is the repeated measure change in salivary cotinine biomarker, Ap, from

Ap [ng/mL] baseline to intervention. This measure will be used to conduct a between-groups comparison

(Aim 2) that the change in Ap will be for test Arm B will be no greater than the normal variation exhibited
by control Arm A.

2. Participant Natural Environment (NE) Protocol

Each participant will undergo a 17-day protocol (Table 3). On Day 1, ppts will be consented, enrolled, and
trained in the use of the wPUM™ NJOY monitor and Hexoskin, a simultaneous respiratory and inhalation
platform hereafter abbreviated as “hxPUM™”. Ppts will be lent a new NJOY vape pen and a day’s supply of e-
liquid tanks pre-filled with their usual e-liquid flavor and nicotine strength, marked as “Monitoring Day 2”. On
Day 2, ppts will use the NJOY and “Monitoring Day 2” tanks in their NE and record every session with the
hxPUM™ from wake-up to bedtime. On Day 3, ppts will return the used tanks and hxPUM™, and pick-up their
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assigned intervention tanks pre-filled with the same flavor and either the same (control) or lower strength
nicotine (double blind). On Days 4 thru 14, ppts will use their assigned intervention tanks without the hxPUM™
to allow time to adapt before the monitoring day. On Day 15, ppts will pick-up their recalibrated hxPUM™ and
intervention tank marked “Monitoring Day 16”. On Day 16, ppts will use the NJOY and “Monitoring Day 16”
tanks in their NE and record every session with the hxPUM™ from wake-up to bedtime. On Day 17, ppts will
return all devices and tanks and take an exit interview including product acceptability and withdrawal [41].

Monitoring days will occur midweek on either a Tuesday, Wednesday, or Thursday to avoid confounding day-
of-week effects, as we reported [42]. Ppts will complete daily logs of product use to assess compliance.
Emotional state (i.e., affective valence, level of arousal) [43] [44] will be monitored daily given the positive
association between negative affect and craving [43], along with measures of craving [45], and indicators of
withdrawal such as irritability/frustration, difficulty concentrating, and impatience [41, 46]. Ppts will provide
salivary swaps as biomarkers of nicotine exposure for the baseline (Day 1, 2, 3) and intervention (Day 15, 16,
17). We sample CO and urinary NNAL (Days 2, 16) to test protocol compliance with no use of combustible
tobacco [38, 47]. Once enrolled, participants will be retained, and all data reported according to the Intent-to-
Treat principle, regardless of compliance. We calibrate every monitor before and after each deployment as our
standard lab best practice to insure rigor and reproducibility of the data. All e-liquids will be tested for actual un-
puffed e-liquid nicotine concentration and yield emissions in the PES-1™, using our published protocols [48,
49].

Table 3. Participants will be monitored for one day in their NE at their baseline (high) and intervention (reduced or control,
double blind) nicotine concentration e-liquid while using the hxPUM™ platform to record puffing and inhalation behavior.

Day 1 Day 2 Day 3 Days 4-14 Day 15 Day 16 Day 17
“Monitoring Day” “Monitoring Day”

Lab Visit: screen, Use baseline Lab Visit: switch |Use intervention |Lab Visit: Pick-up [Use intervention |Lab Visit: Exit

consent, hxPUM training, |product with products, saliva, |product hxPUM, saliva, [product with interview, saliva,

saliva, urine, CO hxPUM, saliva |urine, CO urine, CO hxPUM, saliva  |urine, CO

Rationale for 1-day monitoring period based on Prior Work: Based on previous work [37], most ppts take
between 10 and 98 puffs per day, with a grand-mean of 35 puffs/day, and a few outliers as many as 275
puffs/day. The power associated with assessing repeated-measures significant differences (a<0.05) in daily
cumulative TPM exposure, AEtpum,cum, @s participants switch from baseline to intervention condition increases
with the magnitude of observed effect and with the observed number of natural environment puffs per day for
each participant. The standard deviation in daily TPM exposure is estimated from prior work [50] [40] to be 3.2
[mg s/L]. Differences of AEtpmcum 2 3 [Mmg S/L] may be discriminated with a power > 0.8 at an arm size as low
as 11 [ppts/arm] and improves to discriminating differences as small as AEtpm,cum = 1.5 [Mg s/L] as cohort size
approaches 40. Power estimates as a function of effect and sample size are provided in the Human subjects
“Statistical Design and Power” section per new NIH guidelines.

E-cig Products: All ppts will be loaned an NJOY® VapePen™ to use during the study, made by the same
company as the SREC (NIDA Standard Research E-Cigarette), which is not yet available with refillable
cartridges. We will provide ppts with their own-choice e-liquid flavor and nicotine strength for baseline and
provide their own-choice e-liquid flavor with a lower nicotine strength for intervention. Prior work: Our lab has
already characterized the NJOY TPM and nicotine emissions spectrum as a function of puff flow rate [50] and
duration (see Aim 1) and validated the predictive utility of our behavior-based yield model for natural
environment puff topography monitoring [40]. Our two-week switching study [37] indicates that 2 tanks should
be sufficient for more than 75% of participants, while the heavy-users could require up to 7 tanks. We will
collect each tank (weighed before and after deployment) and run emissions tests on the identical device and e-
liquid upon their return to the lab following the monitoring period.

3. Participant Management, Recruitment and Retention, Experience of Investigators

A Study Coordinator will manage participant recruiting, enrollment tracking, questionnaires, IRB approval,
investigator IRB certifications and compliance, and financial incentives. Pre-screening will be done via an on-
line questionnaire to assess tobacco product use (PX74401) with additional questions particular to e-cig
products and nicotine dependence score [36] (including the survey’s informed consent), followed by in-lab
verification of eligibility, informed consent, and enrollment. Participants will be recruited in 4 waves of N=20
ppts each over 18 months (Table 4) and randomized by confounding factors (age, gender, usual brand
nicotine strength, and nicotine dependence score), double blinded, to Arms A and B (Table 1), consisting of 10
ppts/wave each and approximately balancing for flavor preference [37], and regular vape pen brand. We will
recruit widely from the greater Rochester community using social media (Facebook and Instagram, Twitter),
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Craig’s List, and flyers posted at local college campuses (RIT, UR, MCC, Geneseo) and vape shops.
Appointment reminders are sent via text message 24 hrs. in advance of appointments. Incentives are
progressive ($20 for each of 4 lab-visit, $5 for each of 6 salivary samples, $10 for daily log, and $5 for exit
questionnaire, $125 total). Prior Work: The Pls are experienced in conducting natural environment studies;
N=22, 24-hr, Blu, 100% retention [51]; N=25, 1 wk., cig-a-like own choice, 80% retention [52]; N=34, 2 wks.,
NJOY flavor switch, 100% retention [37]; N=75 total, 1 wk. each, hookah/cigarette dual-use, in progress 33/75
complete so far, 100% retention). Protocols and questionnaires have been piloted as part of the PI's prior work.

4. AIM 1: Quantify changes in TPM Exposure among E-cig Users Adapting to Low Nicotine E-liquids
through compensatory changes in puffing, inhalation, and consumption behavior

4.1 Simultaneous Respiration and Topography Platform (hxPUM™)

One novelty of the proposed work is the use of simultaneously collected puff topography and puff inhalation or
respiratory data in the natural environment. Collection of these data are made possible by integrating signals
obtained from a commercially available wearable sensorized garment, the Hexoskin Shirt (Carré Technologies,
Montréal, Canada) together with our previously validated wPUM™ topography monitor [50] [40]. The Hexoskin
utilizes respiratory inductive plethysmography to measure thoracic and abdominal excursions from which we
can obtain respiratory parameters associated with inhaling a puff. Data will be continuously stored on an
ancillary device attached to the garment and transferred to a computer upon returning to the lab. Topography
parameters including date/time of each puff, puff flow rate, puff duration, puff volume and puff interval will be
recorded using RIT’s wPUM™ NJOY monitor, and the resulting data analyzed with the TAP™ program, as
previously described [51], [52], [37]. The wPUM™/TAP™ system overcomes limitations reported with CReSS™
including device failure, inaccurate puff counts, and max puff count limits [6], [53]. The TAP™ analysis
program, developed by Dr. Hensel (co-l), includes digital signal processing to distinguish puffs from the noisy
data uniformly and apply a consistent protocol to every puff of every participant during a study, reducing
inconsistencies in judgement. The TAP™ has been extended to include analysis of parameters obtained from
the Hexoskin, as shown in preliminary work. Preliminary Work: We have integrated the signals from the
Hexoskin with our wPUM™ monitor and TAP™ to obtain continuous and time-synched puffing and inhalation
profiles to observe mouth-to-lung and direct-to-lung patterns, as part of a separate study (Figure 1). The
wPUM™ NJOY case was redesigned to improve ergonomics; 75% smaller and has NJOY shaped mouthpiece.

wPUM™ provides topography: (, d, Vpuff Hexoskin provides respiratory parameters: Vinhale, tinhale, texhale, thold

~—~
o

"l

Relative Scale

J [ 10 20 40
Tinse | Time [s]

Figure 1. Prior work: Developed the hxPUM™ Platform (a) RIT's wPUM™ NJOY monitor which has been validated to
accurately identify puffs ranging from range 5-100 [ml/s], unlimited puff count, at least 1-month battery life and data
storage (b) exemplar plot from TAP™ providing criteria for consistent, objective and quantifiable puff identification. ATS
Conference 2016 [54]. (c) Hexoskin available commercially (d) exemplar results from hxPUM™ Platform integrating wPUM
topography with Hexoskin respiration to obtain parameters required to estimate changes in exposure for Eq (1).

4.2 Novel Puff-by-puff Framework for Quantifying TPM Yield

We have developed and validated a framework [40] for estimating the per participant TPM and nicotine
delivered to the mouth based on NE puff-by-puff topography and the full characterization of the e-cig over the
range of topographies observed in the NE. The novelty of the framework is decoupling the key terms, which
allows compensatory mechanisms to be explored in an efficient cost-effective manner. Nicotine yield per puff is

Ynicputt = faic(eliq) - Crem (Q, d) - Vourt = faic(eliq) - Yrem Eq (2)

where fuic(elig) is the ratio of nicotine present in the aerosol per unit mass of TPM, Crpum is the concentration of
TPM in the aerosol, or mass of TPM per unit volume of aerosol puffed, and vy is the puff volume. Our
previous work shows that Crpum is a clear function of both puff flow rate, g, and puff duration, d, (Figure 2a),
information not yet widely reported [55]. Thus, according to Eq (2), the user can alter their nicotine intake by
inhaling more puffs, taking larger puff volumes, or changing their puff flow rate or duration, which in turn will

Page 48
Research Strategy





Contact PD/PI: Robinson, Risa Jean

alter the concentration of TPM in the aerosol. When fyic of the eliquid is reduced, and the user desires to
maintain a constant level of nicotine in their system, they could theoretically do so by adjusting their Ytem by
one of the topography parameters in Eq (2). This is analogous to “elasticity” in combustible cigarettes [1, 56].
Another important compensation mechanism to consider is increased exposure by means of increasing
residence time in the lung. We propose a more accurate model can be achieved by adding respiratory
parameters. We substitute Ytem from Eq. (2) into Etem,purr from Eq (1). This framework allows us to quantify the
parameters we expect are indicative of compensatory behavior in response to a change in nicotine ratio, fic.
We will use the captured wPUM™ topography to conduct playback emissions testing on PES™-1 for each of
the monitoring days to experimentally validate Ytpm and Ynic predicted with the model and compared versus
cotinine biomarkers [40, 48, 49]. Prior Work: We validated our framework for Ytpm (Figure 2b) and using a
single vaping session from each of 7 participants, recorded with the wPUM™ monitor in the NE, to drive the
PES™-1 emissions system, previously described [48], [49], in puff-by-puff playback mode. The slope for Yrem
was m=1.08, R2 = 0.58, and Pearson’s correlation coefficient of r =0.79. Similarly, Ynic was validated using
Ytem and GC-MS nicotine mass ratios in aerosol emissions. In a similar plot (not shown), the slope for Ynic was
m=0.87, R2 = 0.71 and a Pearson’s correlation coefficient of r=0.86. We applied the framework to explore puff
flow rate vs increased puff volume as a predictor of Yrpm. Figure 2¢ shows flow rate is more predictive of Ytpum
than puff volume, and that Ytpwm is quite different across users inhaling the same total volume (i.e. 3 ppts shown
by black arrows inhaled 6L but had Ypm ranging from 20 to 375 mg). We posit that this data supports the
premise that our framework has sufficient predictive utility to evaluate compensation upon switching products.

NJOY Ctpu Dependance on g and d Y+1pm Yield Model Validation Evidence that g is a possible compensatory mechanism
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Figure 2. Prior work: (a) Emission curves [40] of machine-puffed TPM concentration Ctem for an NJOY® with AVAIL®
Tobacco Row e-liquid spanning the range of puff durations, d, and flow rates, q, observed in the NE (b) Experimental
validation of empirical model predictions (Eq 2) with TPM measured from lab playback machine puffing sessions [40]
(c) Using the ppt-specific yield model, we find that TPM is predicted by mean puff flow rate (blue dots, R2=0.706) and
not necessarily total puff volume ( , R?=0.018). For the same 6000 mL total puff volumes, three ppts
(black arrows) had a different Ytpm. These data support the premise that puff flow rate is one possible compensation
mechanism.

4.3 Statistical Analysis for Aim 1

Our premise is that users will adjust their puffing and inhalation behavior to compensate for a reduction in the

nicotine concentration of assigned e-liquid. This modified use behavior will result in users being exposed to a

higher level of TPM when using reduced nicotine eliquid in comparison to their baseline. The data will be

analyzed as follows:

1. Using our prior characterization of TPM emissions from the NJOY Vape Pen [40] as a function of puff flow
rate and duration we estimate the yield of TPM delivered to the mouth of the user for each puff of the day
(Yem, EQ. 2). The lung inhalation associated with each puff (volume, inhale, breath-hold, and exhale
duration) will be used to determine baseline cumulative exposure (Etpm,cum, EQ. 1) by summing over all
puffs in baseline observation day (day 2). At the end of their second observation day (day 16), the same
calculations will be performed to determine the intervention values of Etpm,.cum fOr each ppt.

2. The change (intervention minus baseline) in cumulative TPM exposure will be computed as a repeated
measure for each ppt. A between-groups comparison will be conducted to assess whether test Arm B
exhibits an increase in mean daily cumulative exposure relative to control Arm A. Power calculations
indicate ability to discriminate TPM exposure changes between groups of AEtem,cum = 1.5 mg s/L with power
2 0.8 using expected effect sizes and standard deviations from our preliminary data. Details are provided in
Statistical Design and Power.
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Expected Outcomes, Limitations and Alternative Solutions for Aim 1. A positive outcome for H1 is
indicative of increased TPM exposure consistent with compensatory puffing and/or inhalation behavior in
response to a reduced nicotine concentration. While we recognize a single arm crossover design is more
efficient, we feel the presence of the control arm is a valuable addition in support of validating the novel
outcome measure. We intend to establish the level of variability in Evem Which can be anticipated in user
behavior in the absence of external stimuli and associated with the confounders present in the study cohort.

5. AIM 2: Quantify changes in salivary cotinine among E-cig Users Adapting to Low Nicotine E-liquids.

5.1 Biomarker Collection and Analysis

We will use a Salimetrics “SalivaBio Oral Swab” (SOS) saliva collection kit to perform all saliva sampling,
approved for collection of cotinine biomarkers. The Study Coordinator will train each participant on use and
handling of the swab for their in-home sample collections. Each sample provides a 2 mL volume which will be
stored in a freezer for shipment to our laboratory partner (UC Irvine) for quantitative analysis. Following
Granger and colleagues (2007), cotinine in saliva will be assayed using a commercially available diagnostic
immunoassay (FDA 510K cleared, CE marked) specifically designed for use with saliva without modification to
the manufacturer’'s recommended protocol (Salimetrics, Carlsbad, CA). The assay has a test volume of 20 ul,
range of calibrators from 0.8 to 200 ng/mL, and lower limit of sensitivity of 0.15 ng/mL. In prior research
Granger has shown this assay’s inter- and intra-assay coefficients of variation are below 15% and 5%
respectively. Recognizing the decay half-life of salivary cotinine ranges from 16-18 hours, we consider the 3
bed-time samples to be an adequate sample of the change in mean salivary cotinine from baseline to
intervention.

5.2 Statistical Analysis for Aim 2

Our premise is that users will adjust their puffing and inhalation behavior to satisfy their desired level of

nicotine. We anticipate that after a 10-day washout / product adaption period, ppts' salivary cotinine levels will

be maintained. The data will be analyzed as follows:

1. We will determine the baseline and intervention salivary cotinine concentrations by averaging the 3 bed-
time samples taken the day before, the day of and the day after each monitoring day (day 2 and 16).

2. The repeated measure change will be determined for each ppt and a between-groups comparison will be
conducted to assess whether Arm B exhibits a change in mean salivary cotinine concentration relative to
Arm A. Power calculations indicate ability to discriminate cotinine level changes between groups of Ap = 84
ng/mL with power = 0.8 using expected effect sizes and standard deviations from a similar study [57].
Details are provided in Statistical Design and Power.

Expected Outcomes, Limitations and Alternative Solutions for Aim 2. Our premise suggests in the
absence of confounding factors, ppts will successfully compensate their behavior to achieve their desired
nicotine level in the face of a reduced nicotine product. In reality, we anticipate that some ppts may be unable
to compensate, while others may actually over-compensate. Subjective effects are important considerations in
compensation analysis. For example, craving has demonstrated an inverse relationship with nicotine levels
[58] while increasing the likelihood of smoking [59]. We will conduct a Generalized Linear Mixed-Effects Model
(GLME) analysis to investigate a correlation between our proxy measures of compensation (salivary cotinine)
and increased harm (Etem) With the assigned intervention (a decrease in e-liquid nicotine concentration) in the
presence of random effects including sex, age, nicotine dependence score, usual brand nicotine strength, and
subjective effects including craving, withdrawal symptoms and emotional state. We anticipate the ability to
provide significant insight to the questions informed by our premise using GLME as an alternative analysis.

6. Summary of Expected Outcomes

We seek to establish clear evidence of a joint relationship between user compensatory behavior and increased
harm, establish the level of variability in normal use behavior for Etem, as a proxy for harm potential, and
identify potential predictors to inform study designs for behavior-based risk assessment of emerging e-cigs.

7. Project Timeline
Table 4. Our target is to recruit 20 ppts over three months, in 4 waves each followed by 2 months for analysis.

Tasks by Month 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Hire Study Coordinator

Institutional Review Board

Aim 1 & 2 - Human Subjects Data Collection Wave 1 (N=20) Wave 2 (N=20) Wave 3 (N=20) Wave 4 (N=20)

Aim 1 - Statistical Aralyses & Hypothesis Testing

Aim 2 - Statistical Analyses & Hypothesis Testing

Annual Report

Project Close-out, Joumal Submission
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PHS Human Subjects and Clinical Trials Information

OMB Number: 0925-0001 and 0925-0002

Expiration Date: 03/31/2020

Are Human Subjects Involved e Yes 0O No
Is the Project Exempt from Federal regulations? O Yes e No
Exemption Number 0ol o2 03 04 OS5 06 O7 0O8

Other Requested Information

Tracking Number: GRANT12885534 Funding Opportunity Number: PAR-18-848 Received Date:
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Human Subject Studies

Study#

Study Title

Clinical Trial?

1

Compensatory Behavior of E-cig Users in Response to Reduced Nicotine E-Liquids

Yes

Tracking Number: GRANT12885534

Funding Opportunity Number: PAR-18-848 Received Date:
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Section 1 - Basic Information (Study 1)

1.1. Study Title *
Compensatory Behavior of E-cig Users in Response to Reduced Nicotine E-Liquids

1.2. Is this study exempt from Federal

OMB Number: 0925-0001 and 0925-0002

Expiration Date: 03/31/2020

Regulations * 0 Yes e No
1.3. Exemption Number o1 o2 O3 04 o5 o6 o7 o8
1.4. Clinical Trial Questionnaire *
1.4.a. Does the study involve human participants? e Yes No
1.4.b. Are the participants prospectively assigned to an intervention? e Yes No
1.4.c. Is the study designed to evaluate the effect of the intervention on the Yes No
participants?
1.4.d. Is the effect that will be evaluated a health-related biomedical or
. e Yes No
behavioral outcome?
1.5. Provide the ClinicalTrials.gov Identifier (e.g.
NCT87654321) for this trial, if applicable
Tracking Number: GRANT12885534 Funding Opportunity Number: PAR-18-848 Received Date:
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Section 2 - Study Population Characteristics (Study 1)

2.1. Conditions or Focus of Study

o Topography and consumption behavior for tobacco product users who switch among tobacco products
2.2. Eligibility Criteria

Inclusion Criteria:

+ 18 years or older

 Vape-pen current regular user (had used e-cigs on at least 30 days, including the past 7 days

« Current eliquid nicotine strength of 13 mg or higher

+ Expired carbon monoxide level of < 6 ppm

» Use an eliquid brand and flavor that is available in a nicotine strength of at least 50% lower than their current strength

Exclusion Criteria:

* Intention to quit using e-cigs within the next 30 days

* Use of other tobacco products in addition to e-cigs on more than 9 of the previous 30 days
« History of acute or chronic asthma

* Previous diagnosis of cancer

« Other chronic medical conditions

* Use of chronic prescription medications

* Pneumonia in prior six weeks

 Upper respiratory tract infection or other febrile illness in previous 2 weeks

* Smokers on antioxidants, or anti-inflammatory therapy

* Pregnant women or women who intend to become pregnant or breast-feeding

2.3. Age Limits Min Age: 18 Years Max Age: 150 Years
2.4. Inclusion of Women, Minorities, and Children  PAR-18-848_R21_Inclusion.pdf
2.5. Recruitment and Retention Plan PAR-18-848_R21_Recruitment_and_Retention_Plan.pdf
2.6. Recruitment Status Not yet recruiting
2.7. Study Timeline PAR-18-848_R21_Study_Timeline.pdf
2.8. Enrollment of First Subject 07/01/2020 Anticipated
Tracking Number: GRANT12885534 Funding Opportunity Number: PAR-18-848 Received Date:
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INCLUSION OF WOMEN AND MINORITIES

Women and members of minority groups and their sub-population will be included (see the
Targeted/Planned Enrollment Section). However, women with pregnancy or lactation will be excluded from
the study since tobacco product use poses a hazard to the fetes. Women of childbearing potential will be
included, however, we will monitor them throughout the course of the study. Women who become pregnant
will be dropped from the study. We will include the subjects according to the demographics of the local
population (see Targeted/Planned Enrollment section).

INCLUSION OF CHILDREN

Children (under the age of 18) will not be recruited in this study, because we are specifically interested in
participants who are of legal age to purchase tobacco products.

INDIVIDUALS ACROSS THE LIFESPAN

According to NIH’s new guidelines, there will be no upper limit on age, since there is no justifiable reason to
exclude individuals from this study who are of legal age to purchase tobacco products.

We will adhere to NIH policy that investigators must submit data on participant age at enrollment in progress
reports. We have designed our study in such a way that de-identified individual-level participant data on
sex/gender, race, ethnicity, and age at enrollment may be provided to NIH in progress reports.
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RECRUITMENT AND RETENTION PLAN

Recruitment: The Study Coordinator will be responsible for managing the administrative aspects of human
subject involvement, including recruitment, enrollment, retention, obtaining IRB approval, administrating
guestionnaires and dispersing incentives. The Respiratory Technologies Lab (RTL) uses Facebook® and
Instagram® (both owned by Facebook, Inc., Menlo Park, California, collectively “Facebook”) for all its social
media paid advertisements. Those advertisements target the local population (Rochester, New York) who
will most likely meet the inclusion/exclusion. Generally, RTL releases paid advertisements with a targeting
criterion of 15-mile radius from the RIT campus, people aged over 18 years and older (both male and
females), and, where possible, people who have expressed interest in tobacco smoking as defined by
Facebook. Participants will also be recruited via Craig’s list, RIT faculty staff email distribution list, and fliers
posted at smoke / vape shops, gas stations and other colleges in the Rochester area. An IRB approved
infrastructure for recruitment of tobacco users is already in place at RIT.

Cessation-treatment Referral: During the recruitment process, participants will be advised of the potential
adverse effects of using tobacco products and asked if they would like to quit using tobacco. If participants
wish to quit using tobacco products, they will be referred to the resources available in the Rochester
community for tobacco-use cessation. Participants will not be encouraged to remain tobacco product users.
The field observation incentive amount was carefully considered to be the minimum amount needed to
incentivize participants to complete the required weekly protocol, but small enough so as not encourage
product usage to qualify for the field observation portion of study. Additionally, tobacco-users who cease
product use will continue to be eligible to receive incentives for the questionnaire component of the study.

Incentives: Participants will receive a maximum possible compensation of $145 total. Incentives will be
awarded at the completion of component and pro-rated if they opt out of the study early for any reason.
Incentive details will be explained in the study information packet prior to enrollment. Incentives are
progressive; $20 for each of 4 lab-visits, $5 bonus for each lab visit attended without cancelling or
rescheduling, $5 for each of 6 saliva samples, and 2 urine samples, taken as scheduled, and $5 for
completing the on-line exit questionnaire. Participants who attend the in-take interview but are deemed not
eligible or decide not to enroll will receive a coupon for a free coffee at one of the campus coffee shops.
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STUDY TIMELINE

The study timeline is summarized in the table below. We anticipate beginning recruitment three months
after notice of award. This allows three months to hire a Study Coordinator and obtain IRB approval. We
will recruit in four waves of N=20 participants each, every 5 months. The main recruitment and participant
management phase should be complete before 21 months and we have allowed an additional two months
to recruit additional participants as needed to account for dropouts and reach our target of N=80.
Participants will be randomized in each wave. We will begin analysis of results after wave 1 is complete
and continue analysis as each wave of participants complete. We have allowed 1 month at the end of the
project period to assemble the final report.

Task Duration Expected start relative to notice of award
Hire Study Coordinator | 1 months 1 month

IRB approval 3 months 1 months

Recruit wave 1 (N=20) 3 months 4 months

Recruit wave 2 (N=20) 3 months 9 months

Recruit wave 3 (N=20) 3 months 14 months
Recruit wave 4 (N=20) 3 months 19 months
Final Report 1 months 24 months

Page 57
Study Timeline





Contact PD/PI: Robinson, Risa Jean

Inclusion Enrollment Reports

IER |D#

Enrollment Location Type

Enrollment Location

Study 1, IER 1

Domestic

Monroe County (New York State) including the City of Rochester

Tracking Number: GRANT12885534

Funding Opportunity Number: PAR-18-848 Received Date:
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Inclusion Enrollment Report 1

Using an Existing Dataset or Resource™ : O Yes e No

Enrollment Location Type* : e Domestic O Foreign

Enrollment Country(ies): USA: UNITED STATES

Enrollment Location(s): Monroe County (New York State) including the City of Rochester

Comments: The planned enrollment categories were developed to reflect the greater Rochester / Monroe

County (New York) area using demographic data from https://www.census.gov/quickfacts/fact/
table/monroecountynewyork/PST045217 accessed on July 13, 2018.

Planned
Ethnic Categories
Racial Categories =i
Not Hispanic or Latino Hispanic or Latino
Female Male Female Male
American Indian/
Alaska Native 0 0 0 0 0
Asian 1 1 0 0 2
Native Hawaiian or
Other Pacific Islander 0 0 0 0 0
Black or _African 6 6 1 1 14
American
White 29 27 3 3 62
More than One Race 1 1 0 0 2
Total 37 35 4 4 80

Cumulative (Actual)

Ethnic Categories
Unknown/Not
Racial Categories Not Hispanic or Latino Hispanic or Latino Reported Ethnicity Total
Unknown Unknown Unknown
Female Male Not Female Male Not Female Male Not
Reported Reported Reported
American Indian/
Alaska Native 0 0 0 0 0 0 0 0 0 0
Asian 0 0 0 0 0 0 0 0 0 0
Native Hawaiian or
Other Pacific Islander 0 0 0 0 0 0 0 0 0 0
Black or African
American 0 0 0 0 0 0 0 0 0 0
White 0 0 0 0 0 0 0 0 0 0
More than One Race 0 0 0 0 0 0 0 0 0 0
Unknown or
Not Reported 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0 0 0
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Section 3 - Protection and Monitoring Plans (Study 1)
3.1. Protection of Human Subjects PAR-18-848_R21_Protection_of_Human_Subjects.pdf

3.2. Is this a multi-site study that will use the same protocol to O Yes e NoO O NA
conduct non-exempt human subjects research at more than one
domestic site?

If yes, describe the single IRB plan

3.3. Data and Safety Monitoring Plan PAR-18-848_R21_Data_Safety_Monitoring_Plan.pdf

3.4. Will a Data and Safety Monitoring Board be appointed for O Yes e NoO

this study?
3.5. Overall structure of the study team PAR-18-848_R21_Overall_Structure_of_the_Study_Team.pdf
Tracking Number: GRANT12885534 Funding Opportunity Number: PAR-18-848 Received Date:
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PROTECTION OF HUMAN SUBJECTS
1. RISK TO HUMAN SUBECTS

Human Subjects Involvement, Characteristics and Design

The goal of the proposed research is to conduct a natural environment switching study of e-cig users to
explore the premise that e-cig users are able compensate for lower nicotine products by adapting their
behavior to maintain their desired level of nicotine. We propose a randomized clinical trial to test the
hypothesis that per-puff Total Particulate Matter (TPM) exposure [mg s/L] will be higher for users
consuming an e-liquid with lower nicotine concentration than their normal preference in comparison to a
control group.

We will recruit N=80 current established e-cig users over the age of 18 years. Inclusion/Exclusion criteria
are listed in the table below. Participants will be randomized into a control group (N=40) and a test group
(N=40). The test group will switch from their baseline high nicotine e-liquid (12 mg or higher) to a 50% lower
nicotine strength e-liquid. The number of participants is required to account for inter-participant variability,
participation attrition, subgrouping for analysis of compounding factors, and to obtain the highest practical
statistical power for statistical inferences within overall project constraints. The Study Coordinator will be
responsible for managing the administrative aspects of human subject involvement, including recruitment,
enrollment, retention, obtaining IRB approval, administrating questionnaires and dispersing incentives.

Inclusion Criteria Exclusion Criteria
e 18 years or older e Intention to quit using e-cigs within the next 30 days
e Vape-pen current regular user (had used e-cigs e Use of other tobacco products in addition to e-cigs on
on at least 30 days, including the past 7 days more than 9 of the previous 30 days
e  Current e-liquid nicotine strength of 13 mg or History of acute or chronic asthma

higher

Expired carbon monoxide level of < 6 ppm

Use an e-liquid brand and flavor that is available
in a nicotine strength of at least 50% lower than
their current strength

Previous diagnosis of cancer

Other chronic medical conditions

Use of chronic prescription medications

Pneumonia in prior six weeks

Upper respiratory tract infection or other febrile iliness

in previous 2 weeks

e Smokers on antioxidants, or anti-inflammatory
therapy

e  Pregnant women or women who intend to become

pregnant or breast-feeding

Study Procedures, Materials, and Potential Risks

Saliva Collection: We will use a Salimetrics “SalivaBio Oral Swab” (SOS) saliva collection kit to perform
saliva sampling by participant at-home, approved for collection of cotinine biomarkers. The study
coordinator will train each study participant on the use and handling of the swab method for their daily in-
home sample collection. Each sample provides a 2 mL volume which will be stored in a freezer for
shipment to our laboratory partner (UC Irvine) for ELISA analysis. The ELISA analysis requires 20 pL per
sample and provides a sensitivity of 0.15 ng/mL.

Urine Collection: Participants will collect urine at home and store in freezer for NNAL analysis. Standard
sampling and specimen handling protocols appropriate to the NNAL bioassay will be utilized.

Tobacco Product Use in the Natural Environment: Participants will use their usual brand e-cig in their
natural environment for 3 days and then use the assigned intervention (low nicotine strength e-liquid or
control) in the natural environment for 14 days. All participants will use the wPUM™ topography monitor to
record their topography for 1 baseline day and 1 intervention day in their natural environment.

Questionnaires: Participants will take a protocol questionnaire that asks users to identify instances during
the monitoring days when they vaped without the wPUM™ topography monitor and why, instances when
they felt the wPUM™ interfered with their normal use behavior, instances when they collected the saliva or
urine samples late, and overall satisfaction or acceptability for the protocol. All groups will be asked to
report their daily cigarettes smoked during the entire 17 day protocol. Participants will not be removed from
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the study based on their self-reported compliance/non-compliance with protocol, or product usage, or
answers to any question. All responses will be reported.

Privacy of Source Materials: We will take the following steps to keep information about participants
confidential and to protect information from unauthorized disclosure, tampering, or damage. Upon
enrollment, each participant will be assigned a unique identifier which will be used to designate all interview
responses, biomarker samples and field observations. The data collected from the participants will be
referenced only by these unique identifiers in laboratory documents, electronic database, documented or
published material. The assignment of unique identifier to each participant will be recorded once in a
password protected file to which only Dr. Robinson and her team directly related to the project will have
access. Other investigators will have access to de-identifiable data only. Safety and monitoring of the
overall protocol will occur during active participant testing at regular lab meetings with Dr. Robinson and the
study team to ensure both participant safety and protocol consistency.

Potential Risks: There are no significant increased risks associated with this study. We are recruiting
participants who pass the inclusion/exclusion criteria. Participants will be asked to use their usual e-liquid
and switch to a lower nicotine e-liquid. This is a study designed to observe how users may adapt their
behavior to achieve their desired nicotine dose, and as such is not a cessation study. However, participants
may experience withdrawal symptoms if they are unable to maintain their plasma nicotine level. Although
there may be other risks that we cannot predict, we do not anticipate any increased health risk associated
with this study and we anticipate knowledge gained from the study will ultimately benefit the population of
tobacco users and will benefit public health by informing science-based regulation of tobacco products.

Cessation-treatment Referral: During the enrollment process, participants will be advised of the potential
adverse effects of using tobacco products and asked if they would like to quit using tobacco. If participants
wish to quit using tobacco products, they will be referred to the resources available in the greater Rochester
area for tobacco-use cessation. Participants will not be encouraged to remain tobacco product users. The
field observation incentive amount was carefully considered to be the minimum amount needed to
incentivize participants to complete the required protocol, but small enough so as not encourage product
usage to qualify for the field observation portion of study. Additionally, tobacco-users who cease product
use will continue to be eligible for study participation and we will report their natural use and other outcome
measures. Participants will be informed of these options during informed consent.

2. ADEQUACY OF PROTECTION AGAINST RISKS

Informed Consent and Enrollment: Informed consent will be obtained by the Study Coordinator.
Participants who pass the initial screening process (self-reported eligibility) will be interviewed by the Study
Coordinator. E-cig users will first be asked if they want to quit using tobacco, and if so they will be referred
to cessation treatment centers in the greater Rochester community. If prospective participants are not
ready to quit using tobacco products, they will be required to sign a statement that they decline cessation
treatment before being enrolled in the study. All prospective participants will be required to sign a statement
that they meet the inclusion/exclusion criteria along with a release of information form. Women will be
required to sign a statement that they are not pregnant and do not intend to become pregnant during the
study. Woman will be required to sign a statement that they are not breast feeding nor do they intend to
breast feed during the study. The Study Coordinator will check their age using a federally issued
identification. All prospective participants will then be provided with the study information packet, explaining
the study protocol, incentives, opt-out-early procedures and associated pro-rated incentives. Participants
will be given the opportunity to review the documents at their own pace before signing. The informed
consent document will be signed and dated by both the study participant and the Study Coordinator. One
copy will be provided to the participant and the original kept on file in a secured location, should review be
required by the Human Subjects Review Board (HSRB) or NIH.

Protections against Risk: All necessary and standard precautions will be taken to insure the safety of
participants during monitoring and biosample collection. The sampling methods used in this study fall within
the category of minimal risk. The personal use topography monitor (WPUM™) is a non-invasive device. The
Hexoskin is a non-invasive wearable shirt currently available commercially. There is no risk to participants
who choose to withdraw or prospective participants who do not choose to participate. All risks will be
explicitly documented and explained in all informed consent procedures. Participants will be asked to
continue using their chosen product(s) at a frequency they desire and provided with a lower nicotine e-
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liquid which intended to be a reduced harm product. Women will be asked to disclose whether they become
pregnant during the test and if so, will be dropped from the study with pro-rated compensation and referred
to cessation treatment at the RIT Student Health Services or other off campus facilities. There are no
known risks associated with interventions in this study. Adverse events will be documented and reported to
the IRB and HSRB within a timely manner. Serious adverse events will be reported to these agencies
immediately. Participants reporting adverse effects related to nicotine withdrawal will be referred to their
primary care physicians one of the many cessation treatment centers in the Rochester area.

Upon enrollment, each participant will be assigned a unique identifier which will be used to designate all
profiles. The data collected from the participants will be referenced only by these identifiers in any
laboratory documents, electronic database, documented or published material. The assignment of a unique
identifier to each participant will be recorded once and this document will be stored in a password protected
file location to which only Dr. Robinson and her team directly related to the project will have access. Other
investigators will have access to participant data by identifier only. Safety and monitoring assessments of
the overall protocol will occur regularly during active participant testing, at regular meetings with Dr.
Robinson, to ensure both participant safety and protocol consistency.

Vulnerable Subjects: Not applicable. Women who are pregnant or intend on becoming pregnant during
the course of the study are not eligible to enroll. Woman who are breast feeding will not be eligible to enroll.

3. POTENTIAL BENEFITS OF THE PROPOSED RESEARCH TO RESEARCH PARTICIPANTS AND
OTHERS

Although tobacco product cessation is not the intended outcome of the proposed study, at the conclusion of
the study, participants may decide to continue using a lower nicotine e-liquid and eventually, quit using e-
cigs completely. Participants could ultimately benefit from either a reduced nicotine product or quitting e-
cigs all together.

4. IMPORTANCE OF THE KNOWLEDGE TO BE GAINED

The ability to monitor e-cig use behavior in the user’s natural environment will provide information that is
currently unknown regarding an addicted e-cig user’s ability to successfully adapt to lower nicotine e-
liquids. The benefit of this knowledge is to inform whether or not regulating an upper limit on nicotine
strength would have an overall positive health impact at the population level. If current addicted e-cig users
can successfully meet their nicotine needs with lower nicotine strengths products, the FDA could impose an
upper limit on e-liquid nicotine strength, without adverse effect on current users. An upper limit on e-liquid
nicotine strength would minimize abuse liability for experimental e-cig users. We anticipate the population
level benefits that result from the knowledge gained are great in relation to the risks to the study
participants. We anticipate knowledge gained from the study will enhance the public health by providing
accurate and scientific information to inform tobacco product regulation.
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DATA SAFETY MONITORING PLAN

Safety and monitoring assessments of the overall protocol will occur weekly, at regular meetings with Dr.
Robinson, the Study Coordinator and the Co-Investigators and project personnel to ensure both subject
safety and protocol consistency. Upon enrollment, each participant will be assigned a number which will be
used to designate all samples and information collected from that individual. The data collected from the
subjects will be referenced only by these numbers in any laboratory documents, electronic database, case
report forms, documented or published material. Other investigators will have access to subject data by
number only. The team will review exit interviews for indications of adverse events. Participants will be
provided with the Study Coordinator’s contact information to notify them of problems with the device or the
study protocol. Adverse Events (AEs) will be reported to the Pl immediately upon the participant reporting
the event to the Study Coordinator. The PI will notify the IRB and the NIH in writing. We do not anticipate
any Serious Adverse Events (SAES), per the NIH definition, as a result of the study protocols. In the case of
any adverse event, the participant will be referred to the their primary care provider. All incidents of loss of
data due to device malfunction, protocol non-compliance or other reason will be reported as part of the final
analysis to the NIH and peer review disseminations.
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OVERALL STRUCTURE OF THE STUDY TEAM

The primary site is the Respiratory Technology Lab (RTL) at the Rochester Institute of Technology (Dr.
Robinson, PI, Director). Recruitment, enroliment, informed consent and training will take place in a privacy
cubical in the RTL. Participants will collect saliva and urine at home and bring frozen samples to the RTL
where they will be stored.

The secondary site is the UCI Institute for Interdisciplinary Salivary Bioscience Research, Department of
Psychology and Social Behavior, University of California at Irvine (Dr. Doug Granger, Director). Salivary
biosamples will be sent to Dr. Granger and his team for analysis. We have consulted with Dr. Granger on
study design, sample collections, sample handling and protocol.
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Section 4 - Protocol Synopsis (Study 1)

4.1. Brief Summary

Two aims support investigation of two hypotheses. The study is an individually randomized clinical trial. A between-arms study
will be used to test the primary hypothesis that daily cumulative total particulate mass aerosol exposure of e-cig users will
increase as they switch from their normal nicotine concentration eliquid to a reduced nicotine concentration eliquid of the
same flavor in comparison to a control group who does not switch nicotine concentration. A between-arms study will be used
to test the secondary hypothesis that mean salivary cotinine concentration of e-cig users will remain unchanged as they switch
from their normal nicotine concentration eliquid to a reduced nicotine concentration eliquid of the same flavor. The design
includes N=80 current established vape pen users, currently using eliquids with nicotine strengths greater than or equal to

13 mg/mL, over the ages of 18 years. Inclusion criteria is good health (no respiratory disease, infections or ailments), not
pregnant or intend on becoming pregnant, not breast feeding, no intention to quit e-cig user and no users of other combustible
tobacco products.

Two aims support investigation of two hypotheses. The study is an individually randomized clinical trial. A between-arms study
will be used to test the primary hypothesis that daily cumulative total particulate mass aerosol exposure of e-cig users will
increase as they switch from their normal nicotine concentration eliquid to a reduced nicotine concentration eliquid of the
same flavor in comparison to a control group who does not switch nicotine concentration. A between-arms study will be used
to test the secondary hypothesis that mean salivary cotinine concentration of e-cig users will remain unchanged as they switch
from their normal nicotine concentration eliquid to a reduced nicotine concentration eliquid of the same flavor. The design
includes N=80 current established vape pen users, currently using eliquids with nicotine strengths greater than or equal to

13 mg/mL, over the ages of 18 years. Inclusion criteria is good health (no respiratory disease, infections or ailments), not
pregnant or intend on becoming pregnant, not breast feeding, no intention to quit e-cig user and no users of other combustible
tobacco products.

Participants will use the RIT wPUM vape pen monitor to record their e-cigarette use in their natural environment using their
own choice eliquid with an NJOY vape pen, at their natural frequency and consumption pattern, during which they will provide
baseline daily saliva (day 1 before, day 2 monitoring period, and day 3 after ) samples, one urine sample, and questionnaire of
product use, subjective effects and compliance with protocols. The investigators will use the first monitoring period data (day
2) to establish a baseline e-cig use behavior pattern and mean daily salivary cotinine level for each participant. Participants
will be assigned to in a double blind fashion (neither participant or study coordinator will know) to one of two interventions for
days 3 through 15, randomized to reduce the effect of potential confounding factors such as sex, age, usual brand nicotine
strength and demographics inferred from the pre-screening survey. Arm A is the control group and will be provided with
normally preferred nicotine-concentration and flavor eliquid. Arm B is the study group, and will be provided with normally
reduced nicotine-concentration variant of their preferred flavor eliquid. The participants will use the assigned eliquid for days

3 through 15 to adjust their behavior to the new product. The second monitoring period will be used to assess the intervention
response, after washout, during which they will provide daily saliva (day 15 before, day 16 monitoring period, and day 17
after) samples, one urine sample, and questionnaire of product use, subjective effects and compliance with protocols. CO

will be measured on Day 1, 3, 15, and 17 to assess compliance with no combustible tobacco use. Following Granger and
colleagues (2007), cotinine in saliva will be assayed using a commercially available diagnostic immunoassay (FDA 510K
cleared, CE marked) specifically designed for use with saliva without modification to the manufacture's recommended protocol
(Salimetrics, Carlsbad, CA). The assay has a test volume of 20 ul, range of calibrators from .8 to 200 ng/mL, and lower limit
of sensitivity of 0.15 ng/mL. In prior research Granger has shown this assay's inter- and intra-assay coefficients of variation
are below 15% and 5% respectively.

4.2. Study Design
4.2.a. Narrative Study Description
Study Phase

This is an early phase 1 (or phase 0) investigation, focused on the study of the impact of reducing nicotine concentration
in eliquid on compensatory behavior response as quantified by total particulate mass exposure and salivary cotinine
concentration.

Interventional Study Model

We propose a parallel interventional study model, in which participants are assigned to one of two arms in parallel for
the duration of their 17 day long natural environment enroliment period.

Number of Arms
We propose two study arms (conditions).

Tracking Number: GRANT12885534 Funding Opportunity Number: PAR-18-848 Received Date:
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4.2.b.

4.2.c.

Masking

Study Participants and the Study Coordinator will be masked regarding knowledge of the nicotine content present in the
eliquid tanks provided to participants during days 4-17, following their baseline observation during days 1-3.

Allocation

Participants will be randomized to study arms in a manner to reduce the effects of confounding factors such as sex, age,
usual nicotine strength and demographics.

Enrollment
We propose to enroll a total of N=80 participants in the study. Each of the two arms will enroll N=40 participants.
Arm Information

Arm Title: Arm A - Control

Arm Type: No Intervention

Arm Description Participants in this Arm will use an NJOY vape pen ad-lib in the natural environment for 17 days of
enrollment. They will use a provided monitor ad-lib in the natural environment on Day 2 and day 16. Participants will use
their own-choice eliquid (flavor and nicotine concentration) during days 1-3. Participants will be assigned and provided
with their own-choice flavor eliquid at their own-choice nicotine concentration. The participant and study coordinator will
be blinded to the assigned nicotine concentration.

Arm Title: Arm B - Study

Arm Type: Experimental

Arm Description Participants in this Arm will use an NJOY vape pen ad-lib in the natural environment for 17 days of
enrollment. They will use a provided monitor ad-lib in the natural environment on Day 2 and day 16. Participants will use
their own-choice eliquid (flavor and nicotine concentration) during days 1-3. Participants will be assigned and provided
with their own-choice flavor eliquid having a reduced nicotine concentration. The participant and study coordinator will
be blinded to the assigned nicotine concentration.

Intervention Information

Intervention Type No Intervention

Intervention Name Control

Intervention Description  Participants are asked to use and NJOY vape pen and monitoring device ad-lib in their
natural environment. Participants are asked to use provided eliquid as a consumable supply. Participants will be
masked to knowledge that the eliquid contains their usual nicotine concentration.

Intervention Type Other

Intervention Name E-Liquid (Reduced nicotine)

Intervention Description  Participants are asked to use an NJOY vape pen and monitoring device ad-lib in their natural
environment. Participants are asked to use provided eliquid as a consumable supply. Participants will be masked to
knowledge that the eliquid contains reduced nicotine concentration.

Arm/Intervention Cross Reference

Arm Day 2 Observation (Baseline) Day 16 Observation (Experiment)
A (N=40) No Intervention No Intervention

B (N=40) No Intervention E-Liquid (Reduced nicotine)

Primary Purpose Other

The primary purpose of this study is to assess the effect of changing nicotine concentration of eliquid on the
compensatory behavior and exposure of electronic cigarette users.

Interventions

Type Name Description

Tracking Number: GRANT12885534
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Other

E-Liquid (Reduced NIC)

Participants are asked to use provided eliquid as a consumable supply.
Participants will be masked to knowledge that the eliquid contains
reduced nicotine concentration.

4.2.d. Study Phase

Is this an NIH-defined Phase Il Clinical Trial?

4.2.e. Intervention Model

4.2.f. Masking

Participant

4.2.g. Allocation

4.3. Outcome Measures

Early Phase 1 (or Phase 0)

0O Yes e NoO
Parallel
e Yes O No

Care Provider O Investigator O Outcomes Assessor

Randomized

Type

Name

Time Frame Brief Description

Primary

Change in cumulative-
daily total particulate mass
exposure [mg sec/L]

Compare Day 2 (baseline)
versus Day 16 (assigned
intervention)

The primary hypothesis (H1)endpoint is the
repeated measure change in daily cumulative
exposure from baseline to intervention. This
measure will be used to conduct a between-
groups comparison that the increase in daily
cumulative exposure will be larger for test

Arm B than control Arm A. Daily cumulative
exposure is the repeated measure difference
from baseline (cumulative exposure on Day 2)
to intervention (cumulative exposure on Day 3)
assessed by a novel measure that incorporates
natural environment recordings of topography
and respiration parameters and full emissions
characterization of topography-specific machine
emissions.

Other

Change in salivary cotinine
concentration [ng/mL]

Compare Day 2 (baseline)
versus Day 16 (assigned
intervention)

The endpoint for the second hypothesis(H2)is the
repeated measure change in salivary cotinine
biomarker from baseline to intervention. This
measure will be used to conduct a between-
groups comparison that the change in Ap will be
for test Arm B will be no greater than the normal
variation exhibited by control Arm A. Change

in mean daily salivary cotinine concentration is
the repeated measure difference from baseline
average (3 samples at baseline) to intervention
average (3 samples at intervention). Daily in-
home saliva swabs, transmitted to UCI lab for
analysis of salivary cotinine level.

4.4, Statistical Design and Power

4.5. Subject Participation Duration

Tracking Number: GRANT12885534

PAR-18-848_R21_Statistical_Design_and_Power.pdf

17 days total. Intake and bio-samples on Day 1. Baseline
Natural Environment monitoring on Day 2. Bio-samples on Day
3. Intervention Days 4-16. Biosamples on Day 15, Intervention
Natural Environment monitoring on Day 15. Biosamples on Day
17.
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4.6. Will the study use an FDA-regulated intervention? O Yes

4.6.a. If yes, describe the availability of Investigational
Product (IP) and Investigational New Drug (IND)/
Investigational Device Exemption (IDE) status

4.7. Dissemination Plan PAR-18-848 R21 Dissemination.pdf

Tracking Number: GRANT12885534 Funding Opportunity Number: PAR-18-848 Received Date:
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Statistical Design and Power
1. Outcome Measures
There are two outcome measures associated with this study:

1) Hypothesis 1 - Primary Endpoint: AEtpm.cum [Mg-s/L]. Change in the cumulative daily Etpm (daily
summation of per-puff exposure) during the intervention condition (second observation day) minus
the cumulative value during the baseline condition (first observation day). The measure will be used
to conduct a between-groups comparison to test H1 that the increase will be larger for Study Arm B
than Control Arm A. This is a novel outcome measure, to our knowledge, not previously employed.
This document defines the measure, its intent, and provides the power calculations for repeated
measures between-groups comparison of Arms B and A. We interpret this outcome measure as a
proxy for variations in harm potential.

2) Hypothesis 2 — Other Outcome Measure: Ap [ng/mL]. Change in salivary cotinine concentration
[ng/ml], calculated as the value observed for the intervention condition (second observation day)
minus the value observed during the baseline condition (first observation day). This is a commonly
used outcome measure in studies of this type. This document provides the power calculations for
the between-groups comparison of Arms B and A. We interpret this outcome measure as a proxy for
the efficacy exhibited by participants to modify their behavior (via behavioral compensation) to
achieve their desired nicotine dose. The change in the mean daily salivary cotinine exhibited by
participants as they switch from their baseline condition to their assigned intervention. Cotinine in
saliva will be assayed using a commercially available diagnostic immunoassay (FDA 510K cleared,
CE marked) specifically designed for use with saliva without modification to the manufacturer’s
recommended protocol (Salimetrics, Carlsbad, CA). The assay has a test volume of 20 ul, range of
calibrators from .8 to 200 ng/mL, and lower limit of sensitivity of 0.15 ng/mL. Prior research has
shown this assay's inter- and intra-assay coefficients of variation are below 15% and 5%
respectively.

2. Definition and Intent of the Novel Outcome Measure, Etpm

We define a novel outcome measure of Total Particulate Mass (TPM) exposure, Erpu, for this study. We
propose the dose of nicotine or other Harmful and Potentially Harmful Constituents (HPHCSs) delivered to
the lung and possibly taken into the body increases as a joint function of the (1) total particulate mass yield
of e-cig emissions, Yrpwm, delivered from the e-cig to the mouth of the user, (2) volume of diluting ‘clean air’
inhaled in associated with the e-cig puff, and (3) the duration of time associated with the presence of the
emissions. Numerous factors such as particle size distribution, lung geometry, disease condition, and
inhalation patterns are known to affect the location where emissions get deposited in the lung, or if they are
ultimately exhaled from the body. We posit that the (1) concentration and (2) residence time of emissions
can be used to describe the TPM exposure, Erem. We define the per-puff TPM exposure, Erpy pufr

resulting from a single puff taken by an ENDS user as:

ETpMm,putf [m[gL] 1= vt:::zle [T[YZ?] (tmgale * thota T —tex;ale) [s] Eq. (1)
Equation (1) consists of three essential terms. The yield, Yrpum, is the mass of total particulate matter
delivered to the mouth (which we can estimate from emissions characterization of the tobacco product and
observation of the user’s topography with the wPUM™ monitor). The term, Vinnae, is the total volume of air
(and entrained ENDS aerosol) taken into the lung an associated with the puff (which we can estimate with
the Hexoskin respiratory monitor). The ratio of Yrpm OVer vinnae reflects the diluted concentration of TPM
entering the respiratory tract and can be thought of as the inlet boundary condition to traditional deposition
models. The final term in parentheses is a trapezoid rule approximation to the inhale-hold-exhale cycle. It is
a first-order approximation to the upper limit of residence time, during which the emissions have an
opportunity to interact with or deposit in the lung. We estimate each term appearing in the right hand of Eq.
(1) to predict anticipated variation in effect size for the quantity Erpmpur @S Shown in Table 1.
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Table 1. Effect Size for Erpm. Baseline and potential effect sizes associated with terms appearing in
Erpum reflecting realistic ranges of user behavior observed in a prior natural environment study [1] with
the NJOY® Vape Pen emissions characterization [2] and preliminary unpublished data of lung
inhalation characteristics.

Term Units Base_li_ne Interve_n_tion Effect Size
Condition Condition

Yrem [1] [2] [mg] 0.43 2.55 2.12
tinnatle [Preliminary data] [s] 3.23 4,96 1.73
thoa  [Preliminary data] [s] 0 5 5
texnale [Preliminary data] [s] 3.23 5 1.77
Vinhale [Preliminary data] [mL] 845 1823 978
(t"% Fthow + f%) [Preliminary data] [sec] 3.23 9.96 6.73
Etpmpurt @S computed from Eq. (1) [mg-sec/L] 1.6 13.9 12.3

3. Power Calculations for Hypothesis 1

Hypothesis 1 will be tested using a between-groups comparison of the repeated-measures change in
cumulative daily TPM exposure, AEtpm,.cum [Mg-S/L], between control Arm A and study Arm B. We define as
the Null Hypothesis for H1:

Hlo:  Users will exhibit no change in group-mean daily cumulative TPM exposure as they change from
baseline to their assigned intervention, (Mintervention - Mcontrol = 0; NO change in harm potential).

Testing of hypothesis H1 requires use of data collected during ‘baseline’ and ‘intervention’ conditions of the
clinical trial. Each group has N=40 participants and we will compute a single point estimate of the daily
cumulative exposure using our WPUM™ topography measurements, previously validated behavior-based
yield model, and chest belt inhalation topography measurements by summing Erem (EQ. 1) over all puffs
taken during each observation day. The between-groups mean test for H1o is Mintervention = Mcontrol = O; Where
the mean for each group is computed from the repeated-measure change in daily cumulative TPM
exposure for each member of the group.

We will conduct ANOVA analysis of the between-groups, repeated-measure differences in daily cumulative
TPM exposure to assess whether the assigned intervention results in TPM exposure changes (as a proxy
for harm potential) which are significantly different from normal variation in user behavior (Control group)
between the baseline and intervention conditions. The ANOVA will be conducted at the 95% confidence
level as a between-groups comparison. We will assess the distribution of the repeated measures to validate
the assumption of normality.

Figure 1 illustrates our method for estimating power for assessing significant group-wise differences (a <
0.05) in TPM exposure, AErepm.cum, between study arms as participants switch from their baseline condition
of normally preferred nicotine-concentration e-liquid to the intervention of reduced nicotine-concentration e-
liquid. Eq. (1) is computed for each puff observed during each participant’s observation day. The puff and
inhalation topography parameters are measured with the RIT wPUM™ vape pen monitor and commercially
available chest belt and analyzed with the TAP™ analytics code. Hypothesis 1 focuses on the mean daily
cumulative differences, reflecting user-compensatory consumption behavior (puff count and cumulative
daily volume). Our preliminary analysis in Table 1 suggest we should observe a between-groups difference

in Evpm of approximately AEtpy cym = 13.9 — 1.6 = 12.3 [mg %], while Figure 1 shows we are sufficiently
powered to observe differences in excess of 1.5 [mg s/L].

We anticipate Study Arm B to exhibit significant increases in daily cumulative AErem in comparison to
participants in Control Arm A. Because outcome measure Evpum, is a novel measure we choose to use a
parallel study design and results from the Control Arm A to asses normal variation in participant behavior
from one week to the next. We will recruit participants in 4 waves of N=10 participants/arm/wave. As the
study progresses across each of four waves N=10, 20, 30, 40 we will improve our ability to discriminate
increasingly subtle differences between arms or improve the power of earlier results which demonstrate
promise. We anticipate a cohort size of N=40 participants per arm will allow us to discriminate small
variation between the control group and study group, with differences in cumulative exposure as small as
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1.5 [mg s/L] at a power of 0.8. Hypothesis 1 investigates a summation over all puffs in a day, so we
anticipate good likelihood of observing a significant difference between groups.

Figure 1. Power Analysis for H1. The power

associated with assessing between groups Power of H, as a function of M

and N
A d Arm

differences in the changes in daily cumulative 1 —N= 10
TPM exposure, AEtpm,cum, increases with the —N= 20
magnitude of observed effect and with the 0.8 | Dedirdg Pol N= 30
participants per study arm, Nam = 10, 20, 30, 40 —N= 40

[ppts/arm]. The standard deviation in
observations is assumed to be 3.2 [mg s/L],
based on our preliminary in-house data (Table
1) with a significance level of 0.05. Between
groups differences of 1.5 [mg s/L] may be
discriminated with a power of 0.8 with a total of
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4. Power Calculations for Hypothesis 2

Hypothesis 2 will be tested using a between-groups comparison of the repeated-measures change in
mean salivary cotinine concentration, Ap [ng/mL], between control Arm A and study Arm B. We define as
the Null Hypothesis for H2:

H2o,:  Users will exhibit no change in mean daily cotinine as they change from baseline to their assigned
intervention. (Mintervention - Mcontrol = O; N0 behavior alteration).

Testing of hypothesis H2 requires use of data collected during ‘baseline’ and ‘intervention’ conditions of the
clinical trial. Each group has N=40 participants and will provide natural environment samples of salivary
cotinine concentration, from which we can compute per-person mean cotinine concentration for the
baseline and intervention conditions. The between-groups mean test for H2g is Mintervention = Mcontrol = 0;
where the mean for each group is computed from the repeated-measure change in mean salivary cotinine
concentration for every member of the group.

We will conduct ANOVA analysis of the between-groups, repeated-measure differences in salivary cotinine
to assess whether the assigned intervention results in changes which are significantly different from normal
variation (Control group) between the baseline and intervention weeks. The ANOVA will be conducted at
the 95% confidence level as a between-groups comparison using the assumption that each sampling
distribution of the mean is from a normal distribution with unknown and unequal variances, the Behrens-
Fisher problem, using Satterthwaite's approximation for the effective number of degrees of freedom to
account for unequal group sizes (in the event of participant drop out and unequal backfill). Thus, each
comparison within the ANOVA is analogous to a two-sided t-test, which can be used to inform the study
design and validate the power associated with individual outcomes.

Figure 2 illustrates our method to estimate power for assessing significant differences (a < 0.05) in salivary
cotinine concentration as participants switch from their baseline condition of nicotine concentration to the
assigned interventions. We anticipate participants in Arm A to exhibit no significant difference in salivary
cotinine concentration between intervention and baseline. We anticipate some participants in Arm B will
exhibit a lower mean salivary cotinine concentration following intervention relative to their baseline,
indicative of non-compensating behavior. The remaining participants in Arm B will not exhibit significant
reduction in salivary cotinine concentration between intervention and baseline, indicative of compensating
behavior. We confirmed our study design with Dawkins 2018 [3], which reported effect sizes on the order of
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100 ng/mL for cotinine between 18 and 6 mg/ml nicotine eliquids and standard deviations averaging 185
ng/mL [3].

Figure 2. Power Analysis for Hypothesis H2 Power curve for cotinine analysis
Power calculations for achieving 80% power ~ ' ! ‘
show a cohort size of N=30 is needed to N
discriminate significant (a < 0.05) between
groups differences in salivary cotinine
concentration changes as small as 100 ng/mL,
which is the order of magnitude effect size
reported in a similar study [3]. A cohort size
N=40, is sufficient to further discriminate
between groups differences as small as 84
ng/mL. The assumed standard deviation of
185 ng/mL is the average standard deviation 011
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5. Secondary Analysis of Study Data: Generalized Linear Mixed-Effects Model (GLME)

Using the results from Study Arm B from Aim 1 (AEtpm.cum) @nd Aim 2 (Ap) we will conduct a single
sequence two-period crossover study secondary Generalized Linear Mixed-Effects Model investigation
of a possible correlation between these two measures with the assigned intervention (a decrease in e-liquid
nicotine concentration) in the presence of random effects associated with potential confounding factors
(sex, age, nicotine dependence, and psychological affect). The correlation may be interpreted as relating
participant ‘switching efficacy’ using Ap as a proxy measure and their change in cumulative daily TPM
exposure, AErpy cum, aS @ proxy measure for harm reduction (negative AEtpy cum) in response to a change
in e-liquid nicotine concentration, as a proxy for potential regulatory intervention.

This secondary analysis aims to establish a preliminary data in support of a premise which posits a
correlation having predictive utility to demonstrate a robust relationship between health effect and the joint
variables of switching efficacy and policy decisions in the presence of random effects associated with
potential confounding factors. The proposed GLME correlation model is shown in Eq. (2):

ETPM.cum =XB+Zb. Eg. (2)

Where AE is the model-predicted estimate of the change in daily TPM exposure, X is an n-by-p (n=40
ppts, e.g., p=3 parameters) fixed-effects design matrix, with columns for the observed change in salivary
cotinine and assigned change in e-liquid nicotine concentration. f is a p-by-1 fixed-effects vector (intercept,
change in salivary cotinine, and change in e-liquid nicotine concentration). Z is an n-by-q (e.g., g=4) random-
effects design matrix, with one row per-participant and one column for each random effect in b, while the g-
by-1 random-effects vector includes biological sex, age, nicotine dependence questionnaire score, and
emotional affect score. We will use our existing TAP™ analytics code in conjunction with a well-established
GLME model available in the Matlab 2019a package to conduct the GLME analysis. The standard form of
the GLME model (https://www.mathworks.com/help/stats/generalized-linear-mixed-effects-models.html) is

AE;|b ~ Dist (ul‘v’v—z) , Eq. (3)

with the link function defined by:
gw)=XB+Zb+56, Eq. (4)

where AE is an n-by-1 daily exposure response vector, and AE; is its i"" element. The term Distr is a
specified conditional distribution of AE given b. p is the conditional mean of AE given b, and p; is its i
element, o2 is the dispersion parameter, w; is the weight for observation I. The link function g(u) defines the
relation between the mean response p and the linear combination of the fixed and random predictors.
Finally, the model offset vector is denoted as 3.

Prior to beginning the GLME analysis of the single sequence two-period crossover-design participant data
from Arm B, we will use data from Control Arm A to estimate the 95% confidence interval on the week-to-
week change in mean daily salivary cotinine and the 95% confidence interval on the mean week-to-week
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change in daily cumulative TPM exposure. We anticipate the scatter of Study Arm B participant response
will exhibit a positive correlation between increase in TPM exposure and change in salivary cotinine
concentration in response to an assigned step change reduction in e-liquid nicotine concentration. The
GLME model will be used to investigate the relationship between change in cumulative daily TPM exposure
and change in mean daily salivary cotinine in response to a step decrease in assigned e-liquid nicotine
concentration. The influence of confounding factors will be assessed to inform public health implications of
possible product regulations and clinical guidance of healthcare providers.
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Dissemination Plan

In compliance with NIH policy, this clinical trial will be registered with ClinicalTrials.gov. Registration will
occur at the time of IRB review and results information will be submitted not later than one year after the
trial's primary completion date. Additionally, the relevant informed consent documents will include a specific
statement relating to posting of the clinical trial information at ClinicalTrials.gov.

The Rochester Institute of Technology Human Subjects Research office has an internal policy in place to
ensure that clinical trials registration and results reporting occur in compliance with policy requirements.
Excerpts from this policy are available on-line (http://www.rit.edu/research/hsro/node/78) and repeated
below:

To ensure compliance with the NIH policy, RIT requires that:

e Clinical trials are registered at ClinicalTrials.gov(link is external) at the time of IRB
review.

¢ Results information from clinical trials is submitted to ClinicalTrials.gov (link is
external) not later than one year after the trial's primary completion date (i.e., the
date of final data collection for the primary outcome measure).

e Consent forms include the following text: "A description of this clinical trial will be
available on http://www.ClinicalTrials.gov (link is external), as required by U.S. Law.
This Web site will not include information that can identify you. At most, the Web
site will include a summary of the results. You can search this Web site at any time."

This Web site will not include information that can identify you. At most, the Web
site will include a summary of the results. You can search this Web site at any time."

We will publish our work at conferences and in peer reviewed journals and other program meetings as
required by the funding agency. We will supply supporting data to support results and conclusions
presented in all disseminations of our work.
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RESOURCE SHARING PLAN
Data Sharing Plan

i

We will adhere to the “Final NIH Statement on Sharing Research Data” published in the “NIH Guide Notice’
on February 26, 2003

We will fully cooperate with data-sharing mechanisms developed by the NIH Tobacco Regulatory Science
Program and the FDA Center for Tobacco Products. We will publish de-identified data sets collected during
the study in an open access data repository.

We will publish our work at conferences and in peer reviewed journals and other program meetings as
required by the funding agency. We will supply supporting data to support results and conclusions
presented in all disseminations of our work.

Sharing Model Organisms

This project does not include development of model organisms.

Genomic Data Sharing

This project will not generate large-scale human or non-human genomic data.

Dissemination Plan

The dissemination is included in the human subjects section per new NIH guidelines.
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R, I ) T Rochester Institute of Technology Office Use Only

Signed original received:
INSTITUTIONAL REVIEW BOARD
HSRO #:

585-475-7673 ~ www.research.rit.edu/hsro ~ hsro@rit.edu

FORM A: Request for IRB Review of Research Involving Human Subjects

% To be completed by the investigator after reading the RIT Policy for the Protection of Human Subjects in
Research, found in the Institute Policies and Procedures Manual, Section C5.0, and on the Office of Human
Subjects Research website, http://www.rit.edu/research/hsro/process geninfo.php.

< Submit BOTH an electronic version to hsro@rit.edu AND a signed hard copy of the completed Form A AND

ALL attachments (consents, instruments, tasks, etc.) to HSRO, University Services Center, Suite #2400

Project
Compensatory Behavior of E-cig Users in response to Reduced Nicotine E-liquids

SRS Proposal # (Required if associated with a sponsored project, # assigned by SRS and available in RAPID:
19122263

Investigator’s Name: Investigator’s Phone: Investigator’s Email:

Risa Robinson 585-475-6445 rireme@rit.edu
Investigator’s College and Department:

Mechanical Engineering Department, KGCOE

Project Start Date: Date of IRB Request: Data Collection Start Date:
Originally April 1, 2020 but now TBD April 2, 2020 3 months after contract start
If Student, Name of Faculty Supervisor: Faculty’s Phone: Faculty’s Email:

NA 585-475-6445 rireme@rit.edu

If Not Employed or a Student at RIT, List Name, RIT Collaborator’s Phone: RIT Collaborator’s Email:
College & Dept. of RIT Collaborator: NA NA

NA

Will this project be funded externally? [X]Yes [ ] No ‘ Is the Investigator a student? [JYes [X] No
If yes, name of funding agency and proposal #:

Status of project: | [] Submitted on | X Funding pending | [J Funding confirmed

Do you have a personal financial relationship with the sponsor? [ ] Yes [X] No

If yes, please read RIT policy C4.0 — Conflict of Interest Policy Pertaining to Externally Funded Projects. Complete the Investigator’s
Financial Disclosure Form and attach it to this Form A. All information will be kept confidential.

BY MY SIGNATURE BELOW, | ATTEST TO AN UNDERSTANDING OF AND AGREE TO FOLLOW ALL
APPLICABLE RIT, SPONSOR, NEW YORK STATE, AND FEDERAL POLICIES AND LAWS RELATED TO
CONDUCTING RESEARCH WITH HUMAN SUBJECTS. If significant changes in investigative procedures are
needed during the course of this project, | agree to seek approval from the IRB prior to their implementation. | further
agree to immediately report to the IRB any adverse incidents with respect to human subjects that occur in connection
with this project.

N )
Signature of Investigator 7/ / . i/ // Jto Date
Risa Robinson, PhD //”@izg,ﬁj J ""iféi-"{%”“i&ft“’ - April 4, 2020
Signature of Department Chair or Supervisor ; ; Date
Doreen Edwards, PhD s oo s April 4, 2020

Complete the attached Research Protocol Outline and attach to this cover form with other required attachments.

Attachments required for all projects:
X Project Abstract
X Human Subjects Research (HSR) Completion Report. Create an account at (https://www.citiprogram.org/)
Training information at http://www.rit.edu/research/hsro/training

Attachments required where applicable:

X Informed Consent Materials ] Cover letter to subjects and/or parents or guardians
] Questionnaire or survey ] External site IRB approval
X Relevant Grant Application(s) ] Other

] Letter of Support from School Principal
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Form A (continued): Research Protocol Outline

The RIT Institutional Review Board (IRB) categorizes Human Subjects Research into three Risk Types
(Exempt, No Greater than Minimal Risk, and Greater than Minimal Risk, defined at the end of this form).

The IRB makes the final determination of risk type.

Please complete this entire form (1 through 10 below). ENTER A RESPONSE FOR EVERY QUESTION. If a
question does not apply to your project, please enter “N/A”. Leaving questions blank may result in the form
being returned to you for completion before it is reviewed by the IRB.

Underlined terms are defined at the end of this form.

FOR ALL PROJECTS, please complete 1-10 below.

1)

2)

3)

4)

If you believe your project qualifies for Exemption, which exemption humber(s) apply? NA
(Note: The IRB makes the final determination of Exemption)

Describe the research problem(s) your project addresses.

The goal of the research is to conduct a natural environment switching study of e-cig users to explore the
premise that e-cig users are able to compensate for lower nicotine products by adapting their behavior to
maintain their desired level of nicotine. This project will investigate whether and how e-cig users compensate
puff topography, lung inhalation, and cumulative consumption in response to reduced nicotine eliquid. The
objective of Aim 1 is to quantify changes in topography, respiration and TPM exposure upon switching from
their usual to a lower nicotine strength eliquid. The objective of Aim 2 is to assess the extent to which users
are able to compensate their behavior by testing salivary cotinine levels before and after the switch as a
proxy for compensation efficacy. We will test two hypotheses; (H1) exposure to TPM will increase upon
switching to a reduced nicotine eliquid and (H2) salivary cotinine levels will remain unchanged. We will
investigate the presence of random subjective effects, and age/gender on compensation using a generalized
linear mixed-effects model.

Describe expected benefits to subjects and/or knowledge to be gained from your project.

Knowledge gained will support development of effective tobacco product regulations by informing three
research questions of regulatory interest: (a) Will limiting the eliquid nicotine concentration reduce harm at the
population level? (b) Is there evidence of compensatory behavior exhibited by e-cig users in response to
reduced nicotine concentration, and (c) Can we conduct meaningful behavior-based e-cig use risk
assessment at the individual level?

Describe the population sample for your project.
a) How many subjects will participate in this project?
N=80

b) How will these subjects be identified and selected for participation?
We will recruit current regular fixed-power (<10 Watt) vape pen users, defined as having used the
described device in the last 30 days, including the past 7 days, with an e-liquid nicotine strength of 13
[mg/mL] or higher. Rationale: We wish to recruit addicted users whose compensation is likely to be more
evident, with matched device type. E-cig users using 1-12 [mg/mL] had a significantly lower e-cig
dependence index than those using 13 or greater [mg/mL] nicotine liquid (p < 0.003), dependence was
related to length of e-cig use, characteristics of the device and the concentration of nicotine in the e-
liquid. We will recruit users whose own-choice brand and flavor are available in a 6 [mg/mL] nicotine
formula, as we’ve done previously, to avoid unneeded confounders and to ensure at least a 50%
reduction in nicotine concentration. Participants must be 21 years or older (Changed from originally
proposed 18 yrs. or older because of the NYS law making it illegal to purchase tobacco products under
the age of 21, which went into effect after the proposal was submitted), in good health (no respiratory
disease, infections or ailments), not pregnant or intending to become pregnant, not breast feeding, no
intention to quit using e-cigs and not current regular users of combustible (or other) tobacco products
(expired CO<6ppm at baseline).

c) Describe the rationale for inclusion or exclusion of any subpopulation.
The legal age to purchase tobacco products in NY state is 21 years, so users under 21 years will not be
eligible. Because ecig use could have negative health effects, users with existing conditions which could
be exasperated by ecig use, such as respiratory disease or infections, will not be eligible.
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5)

6)

d)

How will you recruit subjects?

The Study Coordinator will be responsible for managing the administrative aspects of human subject
involvement, including recruitment, enroliment, retention, obtaining IRB approval, administrating
guestionnaires and dispersing incentives. The Respiratory Technologies Lab (RTL) uses Facebook® and
Instagram® (both owned by Facebook, Inc., Menlo Park, California, collectively “Facebook”) for all its
social media paid advertisements. Those advertisements target the local population (Rochester, New
York) who will most likely meet the inclusion/exclusion. Generally, RTL releases paid advertisements with
a targeting criterion of 15-mile radius from the RIT campus, people aged over 18 years and older (both
male and females), and, where possible, people who have expressed interest in tobacco smoking as
defined by Facebook. Participants will also be recruited via Craig’s list, RIT faculty staff email distribution
list, and fliers posted at smoke / vape shops, gas stations and other colleges in the Rochester area. An
IRB approved infrastructure for recruitment of tobacco users is already in place at RIT.

Describe any incentives for participation you plan to use.

Participants will receive a maximum possible compensation of $145 total. Incentives will be awarded at
the completion of component and pro-rated if they opt out of the study early for any reason. Incentive
details will be explained in the study information packet prior to enroliment. Incentives are progressive;
$20 for each of 4 lab-visits, $5 bonus for each lab visit attended without cancelling or rescheduling, $5 for
each of 6 saliva samples, and 2 urine samples, taken as scheduled, and $5 for completing the on-line
exit questionnaire. Participants who attend the in-take interview but are deemed not eligible or decide not
to enroll will receive a $5 (This was changed from a coffee coupon by sponsor request).

Will you include any of the following vulnerable populations in your research? (Check any that apply)

[_] Children, Fetuses or Neonates
[] Individuals with Intellectual Disabilities, Cognitive Impairment, or Psychiatric Iliness
(] Pregnant Women [_] Prisoners or Parolees [X] Students or Employees

If any of these populations are to be included, please addresses the following:

a)

b)

d)

Rationale for selecting or excluding a specific population:

We will recruit ecig users in the greater Rochester area. Some of these participants may be students or
employees of RIT.

Description of the expertise of project personnel for dealing with vulnerable populations:

Investigators are faculty. Dr. Robinson is the department head of mechanical engineering in KGCOE. Dr.
Hensel is the associate dean of research and graduate studies for KGCOE. All investigators have
completed citti human subjects training and all have run human subjects studies of this nature.

Description of the suitability of the facilities for the special needs of subjects:

Subjects will need access to a bathroom for the pregnancy test. Several bathrooms are available down
the hall from the lab. Subjects will need a place to try on the hexoskin smart garment. We have a privacy
cubical in the lab. Alternatively, subjects can use the bathroom.

Inclusion of sufficient numbers of subjects to generate meaningful data:

Power calculations indicate a cohort size of N=40 participants per arm will allow us to discriminate small
variation in the primary outcome measure AEtpm.cum between the control group and study group with
effect sizes as small as 1.5 [mg s/L] at a power of 0.8. Based on preliminary data, we expect effect sizes
of about 13 [mg s/L]. Recruitment will be done across 4 waves of N=10 participants/arm/wave. As the
study progresses across each of four waves N=10, 20, 30, 40 we will improve our ability to discriminate
increasingly subtle differences between arms or improve the power of earlier results which demonstrate
promise

Describe the data collection process.

a)
b)
c)

Will the data collected from human subjects be anonymous? [ ] Yes [X] No
Will the data collected from human subjects be kept confidential? [X] Yes [] No

Describe your procedures for ensuring anonymity and/or confidentiality:

The study coordinator (to be hired) will be responsible for overall data acquisition and transmission of
data between the investigators. Upon enrollment, each participant will be assigned a number which will
be used to designate all samples and information collected from that individual. The data collected from
the subjects will be referenced only by these numbers in any laboratory meetings, documents, electronic
database, and case report forms, documented or published material. In addition, if results of pregnancy
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7)

8)

d)

tests are positive, participant will be notified and the dispensation will be recorded as ‘did not pass final
screening’ with no detail.

How much time is required of each subject?

The observation period lasts for 17 days. There will 4 lab visits which will take up to 1 hour each. Daily
logs and salivary samples will take up to 30 minutes per day.

If subjects are students, will their participation involve class time? No

What methods, instruments, techniques, and/or other sources of material will you use to gather
data from human subjects?

Topography in the Natural Environment: All participants will use the hxPUM™ topography monitoring
system to record their puffing and inhalation topography. The hxPUM system includes the wPUM
monitor, for which IRB approval has been granted in prior studies, and a commercially available smart
garment called the hexoskin. Participants will be provided the hxPUM monitoring system during their lab
visit on Day 1, they will record their topography behavior on Day 2 in their natural environment and return
the hxPUM monitor to the lab on Day 3. All data for the baseline condition will be downloaded off the
hxPUM system by the technician and uploaded to the password protected repository for subsequent
analysis within 24 hours. After a 14 day washout period with the intervention product, participants will be
provided with the hxPUM monitoring system during their lab visit on Day 15, they will record their
topography behavior on Day 16 in their natural environment and return the hxPUM monitor to the lab on
Day 17. All data for the intervention condition will be downloaded off the hxPUM system by the technician
and uploaded to the password protected repository for subsequent analysis within 24 hours. The analysis
is typically done in batch once per week during active recruiting, and reviewed at weekly lab meetings.
Questionnaires: Intake and exit questionnaires will be administered in the lab by computer. Exit
interviews will be administered by the study coordinator and recorded directly to an electronic file. Daily
study logs will be administered on hard copy and returned to the study coordinator on Day 17 and the
study coordinator will transcript the study logs to an electronic file, scan the study logs and upload all
data to the password protected repository. Data will be reviewed during weekly lab meetings to assess
compliance and resulting fidelity of the data. Of particular interest will be to identify instances during the
monitoring days when they vaped without the hxPUM topography monitor and why, instances when they
felt the hxPUM interfered with their normal use behavior, instances when they collected the saliva or
urine samples late, and overall satisfaction or acceptability for the protocol, and the self-reported daily
cigarettes smoked during the entire 17 day protocol. Participants will not be removed from the study
based on their self-reported compliance/non-compliance with protocol, or product usage, or answers to
any question. Instead data will be used to determine which data sets to include in the statistical analysis.
All responses will be reported in dissemination, either in the main text of in supplemental data files.
Saliva Collection: Saliva will be collected by the participants at home during Days 1, 2, 3 (baseline) and
Days 15, 16, 17 (intervention) using a Salimetrics “SalivaBio Oral Swab” (SOS) saliva collection Kkit,
approved for collection of cotinine biomarkers. The study coordinator will train each study participant on
the use and handling of the swab method for their daily in-home sample collection. On Day 1, the study
coordinator will provide kits for Day 1, Day 2 and Day 3 labeled with the participant number and sample
day. On Day 15, the study coordinator will provide kits for Day 15, Day 16 and Day 17 labeled with the
participant number and day. A cooler will be provided for transporting the saliva to the lab. The cooler will
be clearly labeled with appropriate information. Participants will store saliva samples in the freezer at
home and transport samples to the RTL on Day 17. Samples will be stored in the freezer at the RTL and
shipped once per week to UCI. UCI will send results to RTL.

Urine Collection: The study coordinator will collect NNAL and CO for monitoring compliance to the
protocol (no use of combustible products). Participants will not be removed from the study based on
results of their NNAL or CO levels. Instead, data will be used to determine which data sets to include in
the statistical analysis. All responses will be reported in dissemination, either in the main text of in
supplemental data files.

Pregnancy Test: Female participants will be asked to take a commercially available pregnancy test at
final screening to confirm they meet the inclusion criteria of not being pregnant.

Will this research be conducted at another university or site other than RIT? [] Yes [X] No

If yes, describe location:

Note: If you will be conducting human subject’s research at another university or college, you will also need

to obtain IRB approval from that institution. Attach a copy of that approval to this application.

Describe potential risks (beyond minimal risk) to subjects:
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)

b)

d)

Are the risks physical, psychological, social, legal or other?

Since the long term health effects of using ecigs are not know, there are health risks associated with
using ecigs. Participants assigned to the control group will continue to use their usual brand ecig and
therefore will experience no increased risk due to using ecigs beyond what they are already
experiencing. Participants assigned to the test group will be assigned a reduced nicotine eliquid, which in
theory should reduce their exposure to nicotine. However, there is risk that participants who are assigned
a reduced nicotine eliquid will consume more eliquid in order to maintain nicotine levels, and this increase
in consumption may cause the participant to experience adverse health effects. On the other hand, if the
participants assigned to the test group do not consume more eliquid, they may experience negative affect
associated with nicotine withdrawal and cravings.

Assess their likelihood and seriousness to subjects:

Risks associated with this study described in 8(a) are likely to be short term and not serious. The
participants in the test group will use the low nicotine eliquid for 14 days.

Discuss the potential benefits of the research to the population from which your subjects are
drawn:

Although the purpose of the project is to assess the potential increased risk associated with using low
nicotine eliquids, one potential outcome for participants is that they are able to adapt to using low nicotine
eliquid and effectively reduce their overall nicotine and eliquid intake. Participants may even be able to
reduce nicotine consumption to the point of stopping use of tobacco products all together. These are
positive outcomes for the participants in the study. If the study finds using lower nicotine eliquids does
indeed cause users to consume more eliquid, this knowledge will inform health care professionals,
regulators at the FDA and users that lower nicotine eliquids does not guarantee lower exposure to
harmful constituents. These are the positive study outcomes for tobacco product users.

Discuss why the risks to subjects are reasonable in relation to the anticipated benefits to subjects
and others, or in relation to the importance of the knowledge to be gained as a result of the
proposed research:

The study outcomes will inform future regulatory policy and health care provider’s advice to their patients.
Such study outcomes can only be achieved by observing real user behavior. The study minimizes the
exposure time with the intervention low nicotine eliquid to the minimum number of days needed for
adaption to the new product to minimize potential for increased exposure. Long term risks and serious
adverse effects are not anticipated and therefore, the risks are considered reasonable in relation to the
anticipated benefits.

Describe the planned procedures for protecting against or minimizing potential risks, including
risks to confidentiality, and assess their likely effectiveness:

Participants will be able to withdrawal from the study if they are experiencing any short term health
effects during the observation period, whether they are considered associated or not with the intervention
product. All adverse effects will be tracked and reviewed routinely by the study coordinator and the Pl for
negative trends, reported annually to the IRB and NIDA, or escalated immediately as appropriate.
Participants will be given prorated incentives if they withdrawal early and will be told the incentive
process before consent. Upon enrollment, participants will be assigned a participant number and
referred to by number for all subsequent discussion and reports.

Where appropriate, describe plans for ensuring necessary medical or professional intervention in
the event of adverse effects to the subjects:
Participants reporting adverse effects will be referred to their primary care physician or urgent care.

Will you be seeking informed consent? [X] Yes [ ] No
If yes, describe:

a)

b)

What information will be provided to prospective subjects?

Participants will be told the purpose of the study and the study schedule of activities. They will be
provided with training on the hxPUM monitor. Participants will be told that they will be assigned either
their usual eliquid or a reduced nicotine eliquid.

What (if any) information will be concealed prior to participation, and why?

The participant will be blinded to the intervention eliquid. Participants will be told that they will be
assigned either their usual eliquid or a reduced nicotine eliquid, but will not be told which intervention
they have received.

Rev. 10.2019 Page 5 of 6 IRB Form A





¢) How will you ensure consent is obtained without real or implied coercion?

The study coordinator will provide written details of the observational study and review the informed
consent form with the perspective participant at the intake appointment. The perspective participant will
be given ample time to review the material for themselves and will be invited to take the consent form
home to review if desired, and return to the lab for a different intake appointment.

d) How will you obtain and document consent?

Consent will take place at three instances; 1. Prior to completing the online pre-screening questionnaire,
2. At the intake lab visit prior to completing the pregnancy test, and 3. At the intake lab visit prior to
enroliment.

e) Who will be obtaining consent? Provide names of specific individuals, where available, and detail
the nature of their preparation and instructions for obtaining consent.

The study coordinator (TBD) who reports directly to Dr. Robinson (PI) will obtain consent. The study
coordinator will complete human subjects training through CITTI.

10) Attach a copy of all additional materials (Consents, protocol, scripts,
instruments, tasks, etc.- everything a subject does or sees) to this
application.

RIT IRB Risk Type Classification

For Classifications please see the RIT HSRO website Types of Review.

Human Subjects Research — Definitions

For definitions please see the “2018 Requirements” of Human Subjects Regulations at 45Part46.102
https://www.hhs.gov/ohrp/regulations-and-policy/requlations/revised-common-rule-requlatory-text/index.html
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R I T Rochester Institute of Technology

RIT Institutional Review Board for the
Protection of Human Subjects in Research
141 Lomb Memorial Drive

Rochester, New York 14623-5604

Phone: 585-475-7673
Form C Fax:  585-475:7990
IRB Decision Form Email: hmfsrs@rit.edu
FWA# 00000731
TO: Risa Robinson
FROM: RIT Institutional Review Board

APPROVAL DATE: July 14, 2020

RE: Decision of the RIT Institutional Review Board

Project Title — Compensatory Behavior of E-Cig Users in Response to Reduced Nicotine E-Liquids
HSRO # 03040720

SRS Proposal # 19122263

Sponsor # NIH R21DA050852

The Institutional Review Board (IRB) has taken the following action on your project named above:

X Approved, no greater than minimal risk

Now that your project is approved, you may proceed as you described in the Form A.

You are required to submit to the IRB any:
e Proposed modifications and wait for approval before implementing them,
e  Unanticipated risks, and
e Actual injury to human subjects.

Investigators are responsible for submitting sufficient materials and information for the IRB to meet its
regulatory obligations, and should follow the institutional policies and procedures for continuing IRB
review of research that are required by HHS regulations at (45 CFR 46.103(b)(4), 45 CFR 46.109(e), 45
CFR 46.115(a)(1)) as appropriate to the research activity.

+ Digitally signed by Heather M Foti
H eat h e r M F Otl Date: 2020.07.14 10:35:43 -04'00'

Heather Foti, MPH
Associate Director
Human Subjects Research Office

Revised 06.28.2019
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