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PMR/PMC Development Template

This template should be completed by the PMR/PMC Development Coordinator and included for each
PMR/PMC in the Action Package.

NDA # 205525
Product Name: Dronabinol oral solution

PMR/PMC Description: ~ 3044-1
Twenty-eight day, daily, repeat dose, oral gavage dose-range finding toxicity
study in neonatal rats to provide rationale for dose selection for the 3 month
neonatal rat toxicity study with Syndros (dronabinol oral solution).

PMR/PMC Schedule Milestones: Final Protocol Submission: 08/2016
Study/Trial Completion: 11/2016
Final Report Submission: 01/2017
Other:

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a pre-approval
requirement. Check type below and describe.

[ ] Unmet need

[] Life-threatening condition

[ ] Long-term data needed

[] Only feasible to conduct post-approval
[] Prior clinical experience indicates safety
] Small subpopulation affected

[] Theoretical concern

X] Other

This study is needed to inform dose selection in the pivotal 3-month oral toxicity study of dronabinol in
neonatal rats, which is required to support the initiation of pediatric trials for all age groups. The Agency
has agreed to allow the pediatric development program to begin after approval.

2. Describe the particular review issue and the goal of the study/clinical trial. If the study/clinical trial is a
FDAAA PMR, describe the risk. If the FDAAA PMR is created post-approval, describe the “new safety
information.”
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This study will serve as the basis of dose selection for the pivotal 3-month oral toxicity study of dronabinol
in neonatal rats.

3. If the study/clinical trial is a PMR, check the applicable regulation.
If not a PMR, skip to 4.

- Which regulation?

[] Accelerated Approval (subpart H/E)

] Animal Efficacy Rule

X Pediatric Research Equity Act

[] FDAAA required safety study/clinical trial

- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply)

[] Assess a known serious risk related to the use of the drug?
[] Assess signals of serious risk related to the use of the drug?
[] Identify an unexpected serious risk when available data indicate the potential for a serious risk?

- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as:

[] Analysis of spontaneous postmarketing adverse events?
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to assess
or identify a serious risk

[ ] Analysis using pharmacovigilance system?
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the FDA
is required to establish under section 505(k)(3) has not yet been established and is thus not sufficient
to assess this known serious risk, or has been established but is nevertheless not sufficient to assess
or identify a serious risk

[] Study: all other investigations, such as investigations in humans that are not clinical trials as defined
below (e.g., observational epidemiologic studies), animal studies, and laboratory experiments?
Do not select the above study type if: a study will not be sufficient to identify or assess a serious
risk

[] Clinical trial: any prospective investigation in which the sponsor or investigator determines the
method of assigning investigational product or other interventions to one or more human subjects?

4. What type of study or clinical trial is required or agreed upon (describe and check type below)? If the study
or trial will be performed in a subpopulation, list here.

A 28-day oral dose-ranging toxicity study of dronabinol in neonatal rats.
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Required

[] Observational pharmacoepidemiologic study

[] Registry studies

] Primary safety study or clinical trial

[] Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety
[] Thorough Q-T clinical trial

X Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology)

] Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety)
[ ] Pharmacokinetic studies or clinical trials

[] Drug interaction or bioavailability studies or clinical trials

[] Dosing trials

Continuation of Question 4

[] Additional data or analysis required for a previously submitted or expected study/clinical trial
(provide explanation)

] Meta-analysis or pooled analysis of previous studies/clinical trials
] Immunogenicity as a marker of safety
[] Other (provide explanation)

Agreed upon:

[] Quality study without a safety endpoint (e.g., manufacturing, stability)

[] Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, background
rates of adverse events)

(] Clinical trials primarily designed to further define efficacy (e.g., in another condition, different disease
severity, or subgroup) that are NOT required under Subpart H/E

[] Dose-response study or clinical trial performed for effectiveness

(] Nonclinical study, not safety-related (specify)

[ ] Other

5. Is the PMR/PMC clear, feasible, and appropriate?

[X] Does the study/clinical trial meet criteria for PMRs or PMCs?

[X] Are the objectives clear from the description of the PMR/PMC?

X Has the applicant adequately justified the choice of schedule milestone dates?

[X] Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine feasibility,
and contribute to the development process?

[ ] Check if this form describes a FDAAA PMR that is a randomized controlled clinical trial
If so, does the clinical trial meet the following criteria?

[ ] There is a significant question about the public health risks of an approved drug

[] There is not enough existing information to assess these risks

[] Information cannot be gained through a different kind of investigation

[] The trial will be appropriately designed to answer question about a drug’s efficacy and safety, and
[] The trial will emphasize risk minimization for participants as the protocol is developed
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PMR/PMC Development Coordinator:
X] This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine the
safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug quality.

(signature line for BLAS)
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PMR/PMC Development Template

This template should be completed by the PMR/PMC Development Coordinator and included for each
PMR/PMC in the Action Package.

NDA # 205525
Product Name: Dronabinol oral solution

PMR/PMC Description:  3044-2
Three-month repeat dose toxicity and toxicokinetic study in neonatal
rats with a 28-day recovery period to provide safety assessment of
Syndros (dronabinol oral solution) for pediatric clinical studies

PMR/PMC Schedule Milestones: Final Protocol Submission: 01/2017
Study/Trial Completion: 11/2017
Final Report Submission: 06/2018
Other:

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a pre-approval
requirement. Check type below and describe.

[ ] Unmet need

[] Life-threatening condition

[] Long-term data needed

] Only feasible to conduct post-approval
(] Prior clinical experience indicates safety
(] Small subpopulation affected

[] Theoretical concern

X] Other

The Agency has agreed to allow the pediatric development program to begin after approval. This study is
required to support the initiation of pediatric trials for all age groups.

2. Describe the particular review issue and the goal of the study/clinical trial. If the study/clinical trial is a
FDAAA PMR, describe the risk. If the FDAAA PMR is created post-approval, describe the “new safety
information.”
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The study is needed to provide assurance of safety and inform the risk assessment for pediatric patients in
clinical trials. The data from this study will be used for determining the maximum acceptable levels of
systemic exposure to dronabinol in pediatric patients. The Sponsor’s draft protocol includes a

®® which will be of major importance in supporting the objectives of
this study given the .

3. If the study/clinical trial is a PMR, check the applicable regulation.
If not a PMR, skip to 4.

- Which regulation?
[ ] Accelerated Approval (subpart H/E)
[ ] Animal Efficacy Rule

X Pediatric Research Equity Act
[ ] FDAAA required safety study/clinical trial

- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply)

[ ] Assess a known serious risk related to the use of the drug?
[ ] Assess signals of serious risk related to the use of the drug?
[] Identify an unexpected serious risk when available data indicate the potential for a serious risk?

- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as:

[] Analysis of spontaneous postmarketing adverse events?
Do not select the above study/clinical trial fype if: such an analysis will not be sufficient to assess
or identify a serious risk

[ ] Analysis using pharmacovigilance system?
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the FDA
is required to establish under section 505(k)(3) has not yet been established and is thus not sufficient

to assess this known serious risk, or has been established but is nevertheless not sufficient to assess
or identify a serious risk

[] Study: all other investigations, such as investigations in humans that are not clinical trials as defined
below (e.g.. observational epidemiologic studies), animal studies, and laboratory experiments?

Do not select the above study type if: a study will not be sufficient to identify or assess a serious
risk

[] Clinical trial: any prospective investigation in which the sponsor or investigator determines the
method of assigning investigational product or other interventions to one or more human subjects?

4. What type of study or clinical trial is required or agreed upon (describe and check type below)? If the study
or trial will be performed in a subpopulation, list here.

Three-month repeat dose toxicity and toxicokinetic study in neonatal rats with a 28-day
recovery period
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Required

[] Observational pharmacoepidemiologic study

[] Registry studies

] Primary safety study or clinical trial

(] Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety
[] Thorough Q-T clinical trial

X Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology)

] Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety)
[ ] Pharmacokinetic studies or clinical trials

[] Drug interaction or bioavailability studies or clinical trials

[] Dosing trials

Continuation of Question 4

[] Additional data or analysis required for a previously submitted or expected study/clinical trial
(provide explanation)

] Meta-analysis or pooled analysis of previous studies/clinical trials
] Immunogenicity as a marker of safety
[] Other (provide explanation)

Agreed upon:

[] Quality study without a safety endpoint (e.g., manufacturing, stability)

[] Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, background
rates of adverse events)

(] Clinical trials primarily designed to further define efficacy (e.g., in another condition, different disease
severity, or subgroup) that are NOT required under Subpart H/E

[] Dose-response study or clinical trial performed for effectiveness

(] Nonclinical study, not safety-related (specify)

[ ] Other

5. Isthe PMR/PMC clear, feasible, and appropriate?

[X] Does the study/clinical trial meet criteria for PMRs or PMCs?

X Are the objectives clear from the description of the PMR/PMC?

X Has the applicant adequately justified the choice of schedule milestone dates?

[X] Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine feasibility,
and contribute to the development process?

[ ] Check if this form describes a FDAAA PMR that is a randomized controlled clinical trial
If so, does the clinical trial meet the following criteria?

[ ] There is a significant question about the public health risks of an approved drug

] There is not enough existing information to assess these risks

[] Information cannot be gained through a different kind of investigation

(] The trial will be appropriately designed to answer question about a drug’s efficacy and safety, and
] The trial will emphasize risk minimization for participants as the protocol is developed
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PMR/PMC Development Coordinator:
X] This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine the
safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug quality.

(signature line for BLAS)
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PMR/PMC Development Template

This template should be completed by the PMR/PMC Development Coordinator and included for each
PMR/PMC in the Action Package.

NDA/BLA # 205525
Product Name: dronabinol oral solution

PMR/PMC Description:  3044-3
Deferred ®@ under PREA to
evaluate the pharmacokinetics of Syndros (dronabinol oral solution) for the
treatment of chemotherapy induced nausea and vomiting (CINV) in pediatric
cancer patients who failed to respond adequately to conventional antiemetic

treatments from birth to 17 years of age. LIS
PMR/PMC Schedule Milestones: Final Protocol Submission: 09/2018
Trial Completion: 11/2021
Final Report Submission: 05/2022
Other:

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a pre-approval
requirement. Check type below and describe.

X Unmet need

[] Life-threatening condition

[] Long-term data needed

[_] Only feasible to conduct post-approval
[] Prior clinical experience indicates safety
[_] Small subpopulation affected

[ ] Theoretical concern

X Other

This is a PREA PMR agreed upon during this review cycle. Under the regulations in place at the
time of this NDA submission, an agreed iPSP was in place prior to NDA resubmission. Adult
studies are completed and ready for approval, and nonclinical juvenile toxicity data need to be
conducted to support initiation of pediatric clinical trials in children <17 years old.

2. Describe the particular review issue and the goal of the study/clinical trial. If the study/clinical trial is a
FDAAA PMR, describe the risk. If the FDAAA PMR is created post-approval, describe the “new safety
information.”

PMR/PMC Development Template Last Updated 6/30/2016 Page 1 of 3
Reference ID: 3953715



This is a PREA PMR study to evaluate the PK of dronabinol oral solution in pediatric patients
aged 0 to less than 17 years old.

3. If the study/clinical trial is a PMR, check the applicable regulation.
If not a PMR, skip to 4.

- Which regulation?

[] Accelerated Approval (subpart H/E)

[] Animal Efficacy Rule

X Pediatric Research Equity Act

[] FDAAA required safety study/clinical trial

- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply)
[] Assess a known serious risk related to the use of the drug?
[] Assess signals of serious risk related to the use of the drug?
[] Identify an unexpected serious risk when available data indicate the potential for a serious risk?

- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as:

[ ] Analysis of spontaneous postmarketing adverse events?
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to assess
or identify a serious risk

[ ] Analysis using pharmacovigilance system?
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the FDA
is required to establish under section 505(k)(3) has not yet been established and is thus not sufficient
to assess this known serious risk, or has been established but is nevertheless not sufficient to assess
or identify a serious risk

[] Study: all other investigations, such as investigations in humans that are not clinical trials as defined
below (e.g., observational epidemiologic studies), animal studies, and laboratory experiments?
Do not select the above study type if: a study will not be sufficient to identify or assess a serious
risk

[] Clinical trial: any prospective investigation in which the sponsor or investigator determines the
method of assigning investigational product or other interventions to one or more human subjects?

4. What type of study or clinical trial is required or agreed upon (describe and check type below)? If the study
or trial will be performed in a subpopulation, list here.

@@ in pediatric chemotherapy

induced nausea and vomiting (CINV) patients will be performed in children 0 to 17 years
of age who have cancer and are undergoing treatment.

Required

[] Observational pharmacoepidemiologic study

[] Registry studies

[] Primary safety study or clinical trial

[] Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety
[] Thorough Q-T clinical trial
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] Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology)

[] Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety)
IX] Pharmacokinetic studies or clinical trials

[] Drug interaction or bioavailability studies or clinical trials

[] Dosing trials

Continuation of Question 4

[] Additional data or analysis required for a previously submitted or expected study/clinical trial
(provide explanation)

[ ] Meta-analysis or pooled analysis of previous studies/clinical trials
] Immunogenicity as a marker of safety
[] Other (provide explanation)

Aagreed upon:

[] Quality study without a safety endpoint (e.g., manufacturing, stability)

(] Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, background
rates of adverse events)

(] Clinical trials primarily designed to further define efficacy (e.g., in another condition, different disease
severity, or subgroup) that are NOT required under Subpart H/E

[] Dose-response study or clinical trial performed for effectiveness

] Nonclinical study, not safety-related (specify)

[ ] Other

5. Isthe PMR/PMC clear, feasible, and appropriate?

[X] Does the study/clinical trial meet criteria for PMRs or PMCs?

X Are the objectives clear from the description of the PMR/PMC?

X Has the applicant adequately justified the choice of schedule milestone dates?

[X] Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine feasibility,
and contribute to the development process?

[ ] Check if this form describes a FDAAA PMR that is a randomized controlled clinical trial
If so, does the clinical trial meet the following criteria?

[ ] There is a significant question about the public health risks of an approved drug

] There is not enough existing information to assess these risks

[] Information cannot be gained through a different kind of investigation

[] The trial will be appropriately designed to answer question about a drug’s efficacy and safety, and
] The trial will emphasize risk minimization for participants as the protocol is developed

PMR/PMC Development Coordinator:
X] This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine the
safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug quality.

(signature line for BLAS)
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PMR/PMC Development Template

This template should be completed by the PMR/PMC Development Coordinator and included for each
PMR/PMC in the Action Package.

NDA/BLA # 205525
Product Name: dronabinol oral solution

PMR/PMC Description:  3044-4
Deferred pediatric study under PREA to evaluate the tolerability and efficacy
of dronabinol oral solution for the treatment of chemotherapy induced nausea
and vomiting (CINV) in pediatric patients who failed to respond adequately to
conventional antiemetic treatments aged birth to 17 years.

PMR/PMC Schedule Milestones: Final Protocol Submission: 07/2022
Study/Trial Completion: 09/2025
Final Report Submission: 03/2026
Other:

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a pre-approval
requirement. Check type below and describe.

X] Unmet need

[] Life-threatening condition

[] Long-term data needed

[] Only feasible to conduct post-approval
(] Prior clinical experience indicates safety
] Small subpopulation affected

[] Theoretical concern

X] Other

This is a PREA PMR agreed upon during this review cycle. Under the regulations in place at the
time of this NDA submission, an agreed iPSP was in place prior to NDA resubmission. Adult
studies are completed and ready for approval, and nonclinical juvenile toxicity data need to be
conducted to support initiation of pediatric clinical trials in children <17 years old.

2. Describe the particular review issue and the goal of the study/clinical trial. If the study/clinical trial is a
FDAAA PMR, describe the risk. If the FDAAA PMR is created post-approval, describe the “new safety
information.”

This is a PREA PMR study to evaluate the efficacy and safety of dronabinol oral solution in
pediatric patients aged O to less than 17 years olds receiving @@ emetogenic
chemotherapy.
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3. If the study/clinical trial is a PMR, check the applicable regulation.
If not a PMR, skip fo 4.

- Which regulation?
[] Accelerated Approval (subpart H/E)
[ ] Animal Efficacy Rule

Pediatric Research Equity Act
[ ] FDAAA required safety study/clinical trial

- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply)
[] Assess a known serious risk related to the use of the drug?
[] Assess signals of serious risk related to the use of the drug?
[] Identify an unexpected serious risk when available data indicate the potential for a serious risk?

- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as:

[ ] Analysis of spontaneous postmarketing adverse events?
Do not select the above study/clinical trial fype if: such an analysis will not be sufficient to assess
or identify a serious risk

[ ] Analysis using pharmacovigilance system?
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the FDA
is required to establish under section 505(k)(3) has not yet been established and is thus not sufficient
to assess this known serious risk, or has been established but is nevertheless not sufficient to assess
or identify a serious risk

[ ] Study: all other investigations. such as investigations in humans that are not clinical trials as defined
below (e.g., observational epidemiologic studies), animal studies, and laboratory experiments?

Do not select the above study type if: a study will not be sufficient to identify or assess a serious
risk

[] Clinical trial: any prospective investigation in which the sponsor or investigator determines the
method of assigning investigational product or other interventions to one or more human subjects?

4. What type of study or clinical trial is required or agreed upon (describe and check type below)? If the study
or trial will be performed in a subpopulation, list here.

[Thisis a pivotal @ tolerability and efficacy study in pediatric cancer patients
age 0-17 years old receiving @@ emetogenic chemotherapy. The primary
endpoint will be me

Required

[] Observational pharmacoepidemiologic study

[] Registry studies

Primary safety study or clinical trial

[] Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety
[] Thorough Q-T clinical trial

[] Nonclinical (animal) safety study (e.g.. carcinogenicity, reproductive toxicology)

[] Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety)

[ ] Pharmacokinetic studies or clinical trials

[] Drug interaction or bioavailability studies or clinical trials

[] Dosing trials
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Continuation of Question 4

[] Additional data or analysis required for a previously submitted or expected study/clinical trial
(provide explanation)

] Meta-analysis or pooled analysis of previous studies/clinical trials
] Immunogenicity as a marker of safety
[] Other (provide explanation)

Agreed upon:

(] Quality study without a safety endpoint (e.g., manufacturing, stability)

(] Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, background
rates of adverse events)

[] Clinical trials primarily designed to further define efficacy (e.g., in another condition, different disease
severity, or subgroup) that are NOT required under Subpart H/E

] Dose-response study or clinical trial performed for effectiveness

] Nonclinical study, not safety-related (specify)

[] Other

5. Is the PMR/PMC clear, feasible, and appropriate?

X Does the study/clinical trial meet criteria for PMRs or PMCs?

[X] Are the objectives clear from the description of the PMR/PMC?

X] Has the applicant adequately justified the choice of schedule milestone dates?

X Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine feasibility,
and contribute to the development process?

[ ] Check if this form describes a FDAAA PMR that is a randomized controlled clinical trial
If so, does the clinical trial meet the following criteria?

[] There is a significant question about the public health risks of an approved drug

[] There is not enough existing information to assess these risks

(] Information cannot be gained through a different kind of investigation

[] The trial will be appropriately designed to answer question about a drug’s efficacy and safety, and
[] The trial will emphasize risk minimization for participants as the protocol is developed

PMR/PMC Development Coordinator:
X This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine the
safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug quality.

(signature line for BLAS)
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PMR/PMC Development Template

This template should be completed by the PMR/PMC Development Coordinator and included for each
PMR/PMC in the Action Package.

NDA/BLA # 205525
Product Name: Dronabinol oral solution

PMR/PMC Description:  3044-5
Pre-/postnatal developmental toxicology study in rats exposed to
Syndros (dronabinol oral solution) to assess the risk of neurotoxicity.

PMR/PMC Schedule Milestones: Final Protocol Submission: 10/2016
Study/Trial Completion: 10/2017
Final Report Submission: 07/2018
Other:

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a pre-approval
requirement. Check type below and describe.

[ ] Unmet need

[] Life-threatening condition

[] Long-term data needed

[] Only feasible to conduct post-approval
(] Prior clinical experience indicates safety
(] Small subpopulation affected

[] Theoretical concern

X] Other

Recent publications indicate a potential for neurocognitive impairment following prenatal
exposure to delta-9-THC (dronabinol). Although the label for the reference product (Marinol)
does not indicate that postnatal developmental effects were observed, it is likely that the pre-
/postnatal developmental study that supported approval of Marinol used methods that were
inadequate for assessing neurocognitive impairment or other subtle signs of developmental
neurotoxicity.

2. Describe the particular review issue and the goal of the study/clinical trial. If the study/clinical trial is a
FDAAA PMR, describe the risk. If the FDAAA PMR is created post-approval, describe the “new safety
information.”
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This study is needed to provide adequate information about the risk of developmental
neurotoxicity following prenatal exposure to dronabinol. The study results should be included in
subsection 8.1 (Pregnancy) of the labeling.

3. If the study/clinical trial is a PMR, check the applicable regulation.
If not a PMR, skip to 4.

- Which regulation?

[] Accelerated Approval (subpart H/E)

] Animal Efficacy Rule

[] Pediatric Research Equity Act

X FDAAA required safety study/clinical trial

- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply)

[] Assess a known serious risk related to the use of the drug?
X] Assess signals of serious risk related to the use of the drug?
[] Identify an unexpected serious risk when available data indicate the potential for a serious risk?

- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as:

[] Analysis of spontaneous postmarketing adverse events?
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to assess
or identify a serious risk

[ ] Analysis using pharmacovigilance system?
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the FDA
is required to establish under section 505(k)(3) has not yet been established and is thus not sufficient
to assess this known serious risk, or has been established but is nevertheless not sufficient to assess
or identify a serious risk

X Study: all other investigations, such as investigations in humans that are not clinical trials as defined
below (e.g., observational epidemiologic studies), animal studies, and laboratory experiments?
Do not select the above study type if: a study will not be sufficient to identify or assess a serious
risk

[] Clinical trial: any prospective investigation in which the sponsor or investigator determines the
method of assigning investigational product or other interventions to one or more human subjects?

4. What type of study or clinical trial is required or agreed upon (describe and check type below)? If the study
or trial will be performed in a subpopulation, list here.

Pre-/postnatal developmental toxicology study in rats
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Required

[] Observational pharmacoepidemiologic study

[] Registry studies

] Primary safety study or clinical trial

[] Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety
[] Thorough Q-T clinical trial

X Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology)

] Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety)
[ ] Pharmacokinetic studies or clinical trials

[] Drug interaction or bioavailability studies or clinical trials

[] Dosing trials

Continuation of Question 4

[] Additional data or analysis required for a previously submitted or expected study/clinical trial
(provide explanation)

] Meta-analysis or pooled analysis of previous studies/clinical trials
] Immunogenicity as a marker of safety
[] Other (provide explanation)

Agreed upon:

[] Quality study without a safety endpoint (e.g., manufacturing, stability)

[] Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, background
rates of adverse events)

(] Clinical trials primarily designed to further define efficacy (e.g., in another condition, different disease
severity, or subgroup) that are NOT required under Subpart H/E

[] Dose-response study or clinical trial performed for effectiveness

(] Nonclinical study, not safety-related (specify)

X] Other
Pre-/postnatal developmental toxicology study in rats

5. Is the PMR/PMC clear, feasible, and appropriate?

[X] Does the study/clinical trial meet criteria for PMRs or PMCs?

[X] Are the objectives clear from the description of the PMR/PMC?

X Has the applicant adequately justified the choice of schedule milestone dates?

[X] Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine feasibility,
and contribute to the development process?

[ ] Check if this form describes a FDAAA PMR that is a randomized controlled clinical trial
If so, does the clinical trial meet the following criteria?

[ ] There is a significant question about the public health risks of an approved drug

[] There is not enough existing information to assess these risks

[] Information cannot be gained through a different kind of investigation

[] The trial will be appropriately designed to answer question about a drug’s efficacy and safety, and
[] The trial will emphasize risk minimization for participants as the protocol is developed
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PMR/PMC Development Coordinator:
X] This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine the
safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug quality.

(signature line for BLAS)
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This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.

MAUREEN D DEWEY
06/30/2016

ANDREW E MULBERG
07/01/2016
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W ryara Food and Drug Administration

Office of New Drugs, Office of Drug
Evaluation IV

Division of Pediatric and Maternal Health

Silver Spring, MD 20993

Telephone  301-796-2200

FAX 301-796-9744

Division of Pediatric and Maternal Health Addendum

June 29, 2016

Carol H. Kasten, MD, Medical Officer
Maternal Health Team, Division of Pediatric and Maternal Health
Office of Drug Evaluation IV (ODE IV)

Tamara Johnson, MD, MS, Team Leader
Maternal Health Team
Division of Pediatric and Maternal Health, ODE IV

Lynne P. Yao, MD, Director
Division of Pediatric and Maternal Health, ODE IV

Division of Gastroenterology and Inborn Errors Products
Syndros (dronabinol) oral solution, NDA 205-525, IND 75-228
Insys Therapeutics, Inc.

SYNDROS is a cannabinoid indicated in adults for treatment of:
e anorexia associated with weight loss in patients with AIDS;

¢ nausea and vomiting associated with cancer chemotherapy in
patients who have failed to respond adequately to conventional
antiemetic treatments.

Addendum to prior consult



PURPOSE
This Memo revises the labeling language first recommended for the Syndros
(dronabinol)* application in the DPMH review dated April 6, 2016.2

BACKGROUND
DPMH was consulted by the Division of Gastroenterology and Inborn Errors (DGIEP) to
provide recommendations for Syndros labeling to ensure compliance with the Pregnancy
and Lactation Labeling Rule (PLLR). The DPMH Review of April 6, 2016 is associated
with the original application for which action is pending. This Memo revises prior
labeling recommendations for Syndros in the Pregnancy subsection based on two issues:
e The alcohol content of the Syndros formulation and the risk of fetal harm
e The nonclinical data in the Syndros labeling for prenatal THC exposure and
potential risk of neurotoxicity

DISCUSSION

Alcohol Content of Syndros Formulation

The reader is referred to the Pharmacology Toxicology Review, Primary Author Fang
Cai, PhD, for a complete discussion of the alcohol content in Syndros.® THC is
immiscible in water and the applicant selected dehydrated alcohol as one of the solvents
for Syndros liquid. The maximum recommended daily dose (MRDD) of Syndros would
contain  ®® mL/day of alcohol for a 60 kg patient. Alcohol is toxic to the fetus at all
stages of development and should not be consumed during pregnancy.* The labeling
has been revised accordingly.

Nonclinical Data Demonstrating Neurotoxicity of Prenatal Exposure to THC

The Syndros NDA utilized the 505(b)(2) pathway using Marinol (NDA 18-651) as the
Reference Listed Drug (RLD) for approval. Marinol was approved on May 31, 1985 and
the sponsor relied on Marinol animal data ®@. However, since
approval of Marinol, nonclinical publications studying the effects of THC on rodent
neuro-development have demonstrated that the endocannabinoid system is present in
early stages of embryonic and fetal development® and that prenatal THC exposure is
associated with on rodent neuro-developmental toxicities.>”® Persistent damage to

! The active pharmaceutical ingredient in Syndros liquid is dronabinol, a cannabinoid that is a synthetic
form of the principal psychoactive compound in Cannabis sativa, A*-tetrahydrocannabinol (A*-THC).

2 DPMH-MHT Review Syndros (dronabinol) NDA 205-525, dated April 6, 2016, Carol H. Kasten, MD,
Primary Author. DARRTS Reference ID 3913498

® Pharmacology Toxicology NDA Review and Evaluation, Fang Cai, PhD, David Joseph, PhD authors.
DARRTS Reference ID: 3890644.

* Department of Health and Human Services. U.S. Surgeon General Releases Advisory on Alcohol Use in
Pregnancy; urges women who are pregnant or who may become pregnant to abstain from
alcohol(http://www.cdc.gov/ncbddd/fasd/documents/surgeongenbookmark.pdf) Washington, DC; 2005.
Accessed June 21, 2016,

> Schneider M. Cannabis use in pregnancy and early life and its consequences: animal models. Eur Arch
Psychiatry Clin Neurosci 2009;259:383-393.

® Lindsay S, Zhao N, et al. Prenatal tetrahydrocannabinol (THC) alters cognitive function and
amphetamine response from weaning to adulthood in the rat. Neurotoxicol Teratol 2012;34:63-71.

" Campolongo P, Trezza V, et al. Developmental consequences of perinatal cannabis exposure: behavioral
and neuroendocrine effects in adult rodents. Psychopharmacol 2011; 214:5-15.

& See Schneider.
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learning, memory and attention have been reported following prenatal THC exposure as
has a reduction in fetal growth.” Some studies in the children of women who used
cannabis during pregnancy have demonstrated similar findings; however, these findings
have not been consistent.®** Findings in animals have raised concern regarding the
potential effects of prenatal exposure to THC in humans. Further review of nonclinical
data may require revisions to labeling for Syndros and other THC-containing drugs.
DPMH has revised the language in (8.1) Pregnancy to reflect the potential risks of
prenatal use Syndros.

CONCLUSION
Final labeling will be negotiated with the Applicant and may not fully reflect changes
recommended here.

The following are the DPMH-MHT recommendations for the proposed labeling for
dronabinol in PLLR format.

SYNDROS (dronabinol) oral solution, CX
Initial U.S. Approval: 1985

HIGHLIGHTS
———USE IN SPECIFIC POPULATIONS ——

e Pregnancy: May cause fetal harm. (8.1)

e Lactation: Advise HIV infected women not to breastfeed and women with nausea
and vomiting associated with cancer chemotherapy not to breastfeed during treatment
with SYNDROS and for 9 days after the last dose (8.2)

FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE
SYNDROS is indicated in adults for the treatment of:

e anorexia associated with weight loss in patients with Acquired Immune Deficiency
Syndrome (AIDS); and

e nausea and vomiting associated with cancer chemotherapy in patients who have failed
to respond adequately to conventional antiemetic treatments.

% See Lindsay.

10 Zuckerman B, Frank D, et al. Effects of maternal marijuana and cocaine use on fetal growth. N Engl J
Med 1989;320:762-768.

1 Gunn J, Rosales C, et al. Prenatal exposure to cannabis and maternal and child health outcomes: a
systematic review and meta-analysis. BMJ Open 2016;6:e6009986.
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8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Risk Summary

SYNDROS, a synthetic cannabinoid containing alcohol, may cause fetal harm. Avoid
use of SYNDROS in pregnant women. Although there is little published data on the use
of synthetic cannabinoids during pregnancy, use of cannabis (e.g., marijuana) and use of
alcohol during pregnancy have been associated with adverse fetal/neonatal outcomes [see
Clinical Considerations]. Cannabinoids have been found in the umbilical cord blood
from pregnant women who smoke cannabis. In animal reproduction studies, no
teratogenicity was reported in mice administered dronabinol at up to 30 times the MRHD
(maximum recommended human doses) and up to 5 times the MRHD for patients with
AIDS and cancer, respectively. Similar findings were reported in pregnant rats
administered dronabinol at up to 5 to 20 times the MRHD and 3 times the MRHD for
patients with AIDS and cancer, respectively. Decreased maternal weight gain and
number of viable pups and increased fetal mortality and early resorptions were observed
in both species at doses which induced maternal toxicity. In published studies, offspring
of pregnant rats administered delta-9-THC during and after organogenesis have been
reported to exhibit neurotoxicity with adverse effects on brain development, including
abnormal neuronal connectivity and impairments in cognitive and motor function [see
Data].

The estimated background risks of major birth defects and miscarriage for the indicated
populations are unknown. In the U.S. general population, the estimated background risk
of major birth defects and miscarriage in clinically recognized pregnancies is 2 to 4% and
15 to 20%, respectively.

Clinical Considerations

Fetal/Neonatal Adverse Reactions

Published studies suggest that during pregnancy, the use of cannabis, which includes
THC, whether for recreational or medicinal purposes, may increase the risk of adverse
fetal/neonatal outcomes including fetal growth restriction, low birth weight, preterm
birth, small-for-gestational age, admission to the NICU, and stillbirth. Therefore, use of
cannabis during pregnancy should be avoided.

SYNDROS contains alcohol. Published studies have demonstrated that alcohol is
associated with fetal harm including central nervous system abnormalities, behavioral
disorders, and impaired intellectual development. Avoid use of SYNDROS in pregnant
women.

Data

Human Data

Delta-9-THC has been measured in the cord blood of some infants whose mothers
reported prenatal use of cannabis, suggesting that dronabinol may cross the placenta to
the fetus during pregnancy. The effects of delta-9-THC on the fetus are not known.
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Animal Data

The recommended dose ranges for SYNDROS in AIDS and cancer patients are designed
to achieve the same systemic exposure ranges as with the recommended dose ranges for
dronabinol capsules. Therefore, animal to human dose multiples, as shown below, are
based on the MRHDs (maximum recommended human doses) for dronabinol capsules,
instead of the MRHDs for SYNDROS, which are 15% lower. This approach for dose
comparison between animals and humans is supported by the demonstrated difference in
dronabinol bioavailability between SYNDROS and dronabinol capsules.

Reproduction studies with dronabinol have been performed in mice at 15 to 450 mg/m?,
equivalent to 1 to 30 times the MRHD of 15 mg/m?/day (dronabinol capsules) in AIDS
patients or 0.2 to 5 times the MRHD of 90 mg/m?/day (dronabinol capsules) in cancer
patients, and in rats at 74 to 295 mg/m? (equivalent to 5 to 20 times the MRHD of 15
mg/m?%/day in AIDS patients or 0.8 to 3 times the MRHD of 90 mg/m? in cancer patients).
These studies have revealed no evidence of teratogenicity due to dronabinol. At these
dosages in mice and rats, dronabinol decreased maternal weight gain and number of
viable pups and increased fetal mortality and early resorptions. Such effects were dose
dependent and less apparent at lower doses that produced less maternal toxicity.

Review of published literature indicates that the endocannabinoid system plays a role in
neurodevelopmental processes such as neurogenesis, migration, and synaptogenesis.
Exposure of pregnant rats to delta-9-THC (during and after organogenesis) may modulate
these processes to result in abnormal patterns of neuronal connectivity and subsequent
cognitive impairments in the offspring. Nonclinical toxicity studies in pregnant rats and
newborn pups have shown prenatal exposure to THC which resulted in impairment of
motor function, alteration in synaptic activity, and interference in cortical projection of
neuron development in the offspring. Prenatal exposure has shown effects on cognitive
function such as learning, short- and long-term memory, attention, decreased ability to
remember task, and ability to discriminate between novel and same objects. Overall,
prenatal exposure to THC has resulted in significant and long-term changes in brain
development, cognition, and behavior in rat offspring.

8.2 Lactation

For mothers infected with the Human Immunodeficiency Virus (HIV), the Centers for
Disease Control and Prevention recommend not to breastfeed their infants to avoid
risking postnatal transmission of HIV. Because of the potential for HIV transmission in
breastfed infants, advise women infected with HIV not to breastfeed while taking
SYNDROS.

For mothers with nausea and vomiting associated with cancer chemotherapy, there are
limited data on the presence of dronabinol in human milk, the effects on the breastfed
infant, or the effects on milk production. The reported effects of inhaled cannabis
transferred to the breastfeeding infant have been inconsistent and insufficient to establish
causality. Because of the possible adverse effects from SYNDROS on the breastfeeding
infant, advise women with nausea and vomiting associated with cancer chemotherapy not
to breastfeed during treatment with SYNDROS and for 9 days after the final dose.
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17 PATIENT COUNSELING INFORMATION

Pregnancy [see Use in Specific Populations (8.1)]

e Advise a pregnant woman of the potential risk to a fetus and to avoid use of
SYNDROS during pregnancy.

Lactation [see Use in Specific Populations (8.2)]

e Advise HIV infected women with anorexia associated with weight loss, not to
breastfeed. Advise women with nausea and vomiting associated with cancer
chemotherapy not to breastfeed during treatment with SYNDROS and for 9 days
after the last dose.

Reference ID: 3952738



This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.

CAROL H KASTEN
06/29/2016

TAMARA N JOHNSON
06/29/2016

LYNNE P YAO
06/30/2016

Reference ID: 3952738



MEMORANDUM
Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research

Date: June 28, 2016

To: Douglas C. Throckmorton, MD
Deputy Center Director for Regulatory Programs
Center for Drug Evaluation and Research

Through: Michael Klein, Ph.D., Director
Controlled Substance Staff

From: Martin S. Rusinowitz, M.D., Medical Officer
Silvia N. Calderon, Ph.D., Pharmacologist
Controlled Substance Staff

Subject: NDA 205-525 for Dronabinol Oral Solution (Oral solution: 150 mg/30 mL, or
4.25 mg/0.85mL delivered dose) Scheduling Recommendation Dispute
Resolution

Materials Reviewed: DARRTS, NDA 205-525: SYNDROS (Dronabinol Oral Solution), Sequence No.
0023: Response to Information Request, 3/10/2016, Sequence No. 0027: Information Amendment:
Additional Abuse Potential Study

L. SUMMARY

1. Background

Upon review of all data related to the abuse of the Dronabinol Oral Solution (SYNDROS) provided by
the Sponsor under the NDA 205-525, the Controlled Substance Staff (CSS) determined that SYNDROS
should be rescheduled from Schedule I to Schedule II of the Controlled Substances Act (CSA), upon
FDA approval. CSS review can be found in DARRTS, NDA 205525, Calderon, Silvia N., 2/26/16.

On March 2, 2016, the CSS Team and members of the Division of Gastroenterology and Inborn Errors
Products (DGIEP) contacted the Sponsor via telecom to convey CSS’s findings and recommendation for
scheduling. The Sponsor was also informed about their recourse to dispute CSS’s findings. A list of
technical findings discussed on the telecom was sent to the Sponsor on March 4, 2016. The Sponsor
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[Dronabinol Oral Solution]
[NDA 205-525]

responded to these technical points on March 10, 2016 (DARRTS, NDA 205-525, Sequence 0023,
3/10/2016). CSS review can be found in DARRTS, NDA 205-525, Calderon, Silvia N., 4/22/16.

The current memorandum responds to the Sponsor’s assessment of the abuse potential of SYNDROS
and takes under consideration new information submitted by the Sponsor on May 25, 2016, as a follow-
up to the telecom held between the FDA and the Sponsor on April 26, 2016. This submission includes a
study report of a Consumer Preference Study designed to assess the taste and preference of SYNDROS
and Marinol capsules among recreational marijuana users, and a discussion of the general properties of
the formulation the Sponsor believes contribute to the abuse potential of SYNDROS. These properties
include the pharmacokinetic profile of the formulation, dronabinol’s psychoactive effects, considerable
abuse of marijuana relative to Marinol capsules, data from human abuse potential studies as well as data
from in vitro manipulation studies. CSS has reviewed all aspects of the abuse potential of SYNDROS
discussed by the Sponsor in this new submission, including the newly submitted Consumer Preference
Study (Comparing the Taste of Dronabinol Solution Placebo to Dronabinol Capsule Placebo Study:
INS004-16-080). A brief description of this study follows.

- Consumer Preference Study Description

In response to FDA’s comments at the telecom held on May 25, 2016, the Sponsor conducted a
Consumer Preference Study with the objective of evaluating the taste and preference of SYNDROS and
Marinol among recreational marijuana users.

Twenty-seven subjects (21 males and 6 females), aged 21 to 45 years old, who met inclusion and
exclusion criteria completed the study. As per inclusion criteria addressing cannabinoid and alcohol use,
subjects had to have smoked marijuana or hashish, or have taken oral THC at least once a week for the
past three months, had to have smoked marijuana or hashish, or taken oral THC at least four times in
one week in the past three months, and had to use marijuana or hashish with alcohol at times. Twenty-
one subjects (78%) reported to be “familiar with a prescription drug called Marinol”, whereas six
subjects (22%) claimed not to be familiar with Marinol.

Subjects were asked to consume 30 mL of placebo oral solution and alternatively 17 Dronabinol placebo
capsules. Subjects responded to questions about taste, about their favorite alcoholic drink, and were
asked to compare the taste of the solution to their favorite drink. For capsules, the subjects were asked to
report how hard it was to swallow the capsules and to rate the taste of the capsules. Subjects also
commented on their experience taking both placebo formulations.

Subjects were also asked how much they would be willing to pay for a bottle of liquid “Marinol”, that
contained the amount consumed in the study or for a bottle of Marinol capsules that contains 60
capsules.

In addition, subjects were asked to rate both formulations as a substitute for their preferred marijuana,

which product would they more likely use to get high, and the likelihood of taking either formulation
without a prescription.

Page 2 of 6
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[Dronabinol Oral Solution]
[NDA 205-525]

CONCLUSIONS

This section summarizes the key findings of the Consumer Preference Report submitted by the Sponsor
under the May 25, 2016 amendment. All the other data relevant to the abuse of SYNDROS was
reviewed and discussed in prior reviews from CSS (DARRTS, NDA 205525, Calderon, Silvia N.,
2/26/16 and 4/22/16).

1. The Consumer Preference Study results do not affect CSS’s prior findings that the
pattern of abuse of SYNDROS may be different to that of Marinol capsules due to
formulation differences.

2. Although, at the telecom held between the FDA and the Sponsor on April 26, 2016, the
Sponsor stated that they were not going to conduct new studies, the Sponsor proceeded
with the Consumer Preference Study. The Sponsor did not submit a proposed study
protocol or statistical analysis to FDA for review prior initiation of the study.

3. The Consumer Study Report indicates that study participants:

a.

Reference ID: 3952372

Find the alcoholic taste of SYNDROS unattractive; however, this was not
characterized as a potential deterrent to or diminution of abuse. Some of the
subjects stated that SYNDROS tasted like vodka, or that it needed some kind of
flavor to be more palatable. Subject liking of the taste of alcohol and experience in
drinking alcohol were not considered as inclusion criteria in subject recruitment.

Display a stronger preference for smokable marijuana. This outcome was expected
considering the subjects were selected based on their marijuana smoking patterns,
and not on their oral consumption of marijuana products or their alcohol drinking
experience. This finding is irrelevant when comparing the abuse potential of
SYNDROS to that of Marinol.

Subjects were included in the study based on their smoking marijuana behavior OR
oral THC intake. Responses were not analyzed taking under consideration the
history of cannabinoid use of the enrolled subjects. Subjects’ comments include
statements such as the dose of the liquid seemed to “be a bit much”, willingness to
take the solution with lemonade, liking the oral consumption of THC either in the
solution form or capsules to avoid smoking, liking the act of smoking, dislike for
both oral formulations.

Would be willing to pay more for Marinol capsules than for SYNDROS. The
question about how much the subjects were willing to pay for one formulation over
the other was biased towards the resulting outcome, since the comparison was based
on the subject’s willingness to pay for 30 mL of SYNDROS or 60 capsules of
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[Dronabinol Oral Solution]
[NDA 205-525]

Marinol. Subjects were told at the beginning of the study that the amount of THC
contained in SYNDROS was equivalent to the amount of THC contained in 17
Marinol capsules.

Were able to ingest 17 Marinol capsules as easily as drinking the 30 mL of
SYNDROS. However, as indicated by the Sponsor, subjects may have preferred to
use the capsules because of their ability to control the amount ingested. This
observation reinforces the concept that individuals abusing SYNDROS may not be
aware of the amount of THC ingested when drinking the solution.

2- The Sponsor claims that the cost of SYNDROS, which is estimated to be between $” and

® @
$

, will discourage the abuse or misuse of the formulation. Although this is speculative,

the price or street value of a controlled substance is not one of the factors that the Agency
typically weighs in the overall assessment of the abuse potential of a substance or drug.

3- The remaining issues presented in the Sponsor’s submission are adequately refuted in
prior CSS reviews :

a.

Reference ID: 3952372

SYNDROS and Marinol capsules have the same pharmacology and similar
pharmacokinetics. However, these formulations differ in their chemical and
physical properties. Formulation differences may account for a different abuse
potential because the formulation may have a direct effect on the route of abuse
enabling the subject to convert the drug to their individual preferred route of abuse,
the population abusing the product, and patterns of abuse and expected adverse
effects associated with the ways the product is abused.

SYNDROS can be easily abused orally without any manipulation of the formulation
and through the inhalation route upon manipulation of the formulation. Similarly,
delta-9-THC-containing products in the form of edibles and drinks are typically
abused orally.

The emerging pattern of oral abuse of delta-9-THC containing products, in the form
of marijuana edibles or drinks, is of concern. Oral ingestion of delta-9-THC is
associated with a higher risk of overdose and occurrence of psychiatric adverse
events, including but not limited to psychosis, hallucinations, depersonalization,
mood alterations, and paranoia.

Several cases of delta-9-THC unintentional overdoses from eating delta-9-THC-
containing products were reported in the peer review literature. These cases
required hospitalization and treatment, and in one case death of the individual
resulted. (Chaudry, Moss, Bashir, & Suliman, 1991; Hancock-Allen, Barker, VanDyke,
& Holmes, 2015; Hudak, Severn, & Nordstrom, 2015; Mehrpour, Karrari, & Afshari,
2012; Nicks, 2014; Sapienza, 2006; Weiss, 2015).
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[Dronabinol Oral Solution]
[NDA 205-525]

e. In vitro evaporation studies (drying studies) showed that the alcoholic component of
SYNDROS is readily volatilized when exposed to minimal heat, affording
concentrates that could be used for smoking or vaping.

f. Data from the extraction studies conducted by the Sponsor shows that dronabinol
can be more efficiently extracted from SYNDROS than from Marinol capsules.

g. In vitro data predict that manipulation of SYNDROS for obtaining samples for
smoking or vaporization is feasible and more efficient that when using Marinol
capsules. In vitro data also shows that more than 20% of the Marinol sample is lost
in the manipulation process.

h. When conducting vaporization studies using the Volcano vaporizer, under the
limited conditions studied by the Sponsor, dronabinol is recovered from SYNDROS
and not from Marinol.

i. When conducting vaporization studies using the e-cigarette selected by the Sponsor
and under the non-validated conditions used by the Sponsor, low levels of
dronabinol are recovered from non-manipulated SYNDROS and non-manipulated
Marinol.

j- The predictive value of in vitro studies and of human abuse potential studies can be
validated only with the collection of epidemiological data after marketing of the
product.

RECOMMENDATIONS

1- Upon consideration of the totality of the data (clinical and in vitro) submitted by the
Sponsor, either under NDA or under the most recent supplemental submission, CSS
continues to recommend rescheduling of SYNDROS from Schedule I to Schedule II of the
CSA, if and when approved by the FDA.

2- CSS recommends that the Sponsor submit to FDA and implement a comprehensive
postmarketing proposal to evaluate the levels of abuse and misuse of SYNDROS. If
postmarketing data are supportive of rescheduling the product, Insys should consider
petitioning the DEA, which ultimately makes decisions on scheduling under the Controlled
Substances Act (CSA). If DEA accepts the petition, DEA can consult FDA for analysis of the
postmarketing data collected to support a rescheduling petition under the CSA and provide
an updated eight factor analysis.

Reference ID: 3952372



[Dronabinol Oral Solution]
[NDA 205-525]
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505(b)(2) ASSESSMENT

Application Information

NDA # 205525 NDA Supplement #: S- Efficacy Supplement Type SE-

Proprietary Name: Syndros (proposed 7/17/15)
Established/Proper Name: dronabinol

Dosage Form: oral solution

Strengths: 4.25 mg/0.85 mL

Applicant: Insys Development Company, Inc.

Date of Receipt: 06/01/2015

PDUFA Goal Date: 07/01/2016 Action Goal Date (if different):

RPM: Maureen Dewey

Proposed Indications:
1) Treatment of nausea and vomiting associated with cancer chemotherapy in

patients who have failed to respond adequately to conventional antiemetic
treatments, and

ii.) anorexia associated with weight loss in patients with AIDS.

| GENERAL INFORMATION

1) Is this application for a recombinant or biologically-derived product and/or protein or peptide
product OR is the applicant relying on a recombinant or biologically-derived product and/or
protein or peptide product to support approval of the proposed product?

YES [] NO X

If “YES “contact the (b)(2) review staff in the Immediate Olffice, Office of New Drugs.

Page 1
Version: January 2015

Reference ID: 3950363



INFORMATION PROVIDED VIA RELIANCE
(LISTED DRUG OR LITERATURE)

2) List the information essential to the approval of the proposed drug that is provided by reliance
on our previous finding of safety and efficacy for a listed drug by reliance on published
literature, or by reliance on a final OTC monograph. (If not clearly identified by the
applicant, this information can usually be derived from annotated labeling.)

Source of information* (e.g., Information relied-upon (e.g., specific
published literature, name of listed | sections of the application or labeling)
drug(s), OTC final drug

monograph)

NDA 018651 Indications

Marinol (dronabinol capsules) 5 Administration

mg Contraindications

Warnings and Precautions
Adverse Reactions

Drug Interactions

Use in Specific Populations
Drug Abuse and Dependence
Overdosage

Description

Clinical Pharmacology
Nonclinical

Patient Counseling

*each source of information should be listed on separate rows, however individual
literature articles should not be listed separately

3) The bridge in a 505(b)(2) application is information to demonstrate sufficient similarity
between the proposed product and the listed drug(s) or to justify reliance on information
described in published literature for approval of the 505(b)(2) product. Describe in detail how
the applicant bridged the proposed product to the listed drug(s) and/or published literature’.
See also Guidance for Industry Providing Clinical Evidence of Effectiveness for Human Drug
and Biological Products.

INS-12-015 — A Single-Dose, Replicate Crossover Design Comparative
Bioavailability Study of Dronabinol Oral Solution 4.25 mg versus Marinol®
Capsules S mg under Fasted Conditions

e FDA will rely on this study for bioequivalence

RELIANCE ON PUBLISHED LITERATURE

For 505(b)(2) applications that rely on a listed drug(s), bridging studies are often BA/BE studies comparing the proposed product to the listed drug(s) Other examples include: comparative
physicochemical tests and bioassay; preclinical data (which may include bridging toxicology studies); pharmacokinetic/pharmacodynamic (PK/PD) data; and clinical data (which may
include immunogenicity studies) A bridge may also be a scientific rationale that there is an adequate basis for reliance upon FDA’s finding of safety and effectiveness of the listed drug(s)
For 505(b)(2) applications that rely upon literature, the bridge is an explanation of how the literature is scientifically sound and relevant to the approval of the proposed 505(b)(2) product

Page 2
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4) (a) Regardless of whether the applicant has explicitly stated a reliance on published literature
to support their application, is reliance on published literature necessary to support the
approval of the proposed drug product (i.e., the application cannot be approved as labeled
without the published literature)?

YES [] NO X
If “NO,” proceed to question #5.

(b) Does any of the published literature necessary to support approval identify a specific (e.g.,
brand name) listed drug product?
YES [] NO []

If “NO”, proceed to question #3.
If “YES”, list the listed drug(s) identified by name and answer question #4(c).

(¢) Are the drug product(s) listed in (b) identified by the applicant as the listed drug(s)?

YES [ ] NO []

For 505(b)(2) applications that rely on a listed drug(s), bridging studies are often BA/BE studies comparing the proposed product to the listed drug(s) Other examples include: comparative
physicochemical tests and bioassay; preclinical data (which may include bridging toxicology studies); pharmacokinetic/pharmacodynamic (PK/PD) data; and clinical data (which may
include immunogenicity studies) A bridge may also be a scientific rationale that there is an adequate basis for reliance upon FDA’s finding of safety and effectiveness of the listed drug(s)
For 505(b)(2) applications that rely upon literature, the bridge is an explanation of how the literature is scientifically sound and relevant to the approval of the proposed 505(b)(2) product

Page 3
Reference ID: 3950363 Version: January 2015



RELIANCE ON LISTED DRUG(S)

Reliance on published literature which identifies a specific approved (listed) drug constitutes
reliance on that listed drug. Please answer questions #5-9 accordingly.

5) Regardless of whether the applicant has explicitly cited reliance on listed drug(s), does the
application rely on the finding of safety and effectiveness for one or more listed drugs
(approved drugs) to support the approval of the proposed drug product (i.e., the application
cannot be approved without this reliance)?

YES [X NO [
If “NO,” proceed to question #10.

6) Name of listed drug(s) relied upon, and the NDA #(s). Please indicate if the applicant
explicitly identified the product as being relied upon (see note below):

Name of Listed Drug NDA # Did applicant
specify reliance on
the product? (Y/N)
Marinol (dronabinol capsules) 5 mg NDA 018651 YES

Applicants should specify reliance on the 356h, in the cover letter, and/or with their patent
certification/statement. If you believe there is reliance on a listed product that has not been
explicitly identified as such by the applicant, please contact the (b)(2) review staff in the
Immediate Office, Office of New Drugs.

7) If this is a (b)(2) supplement to an original (b)(2) application, does the supplement rely upon
the same listed drug(s) as the original (b)(2) application?
NA X YES [ NO [
If this application is a (b)(2) supplement to an original (b)(1) application or not a supplemental
application, answer “N/A”.
If “NO”, please contact the (b)(2) review staff in the Immediate Office, Office of New Drugs.

8) Were any of the listed drug(s) relied upon for this application:
a) Approved in a 505(b)(2) application?
YES [] NO X
If “YES”, please list which drug(s).
Name of drug(s) approved in a 505(b)(2) application:

b) Approved by the DESI process?

YES [] NO [X
If “YES”, please list which drug(s).
Name of drug(s) approved via the DESI process:

c) Described in a final OTC drug monograph?
YEs [1 NO [X
If “YES”, please list which drug(s).
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Name of drug(s) described in a final OTC drug monograph:

d) Discontinued from marketing?
YES [] NO [X
If “YES”, please list which drug(s) and answer question d) i. below.
If “NO”, proceed to question #9.

Name of drug(s) discontinued from marketing:

1)  Were the products discontinued for reasons related to safety or effectiveness?
YES [] NO []

(Information regarding whether a drug has been discontinued from marketing for
reasons of safety or effectiveness may be available in the Orange Book. Refer to
section 1.11 for an explanation, and section 6.1 for the list of discontinued drugs. If
a determination of the reason for discontinuation has not been published in the
Federal Register (and noted in the Orange Book), you will need to research the
archive file and/or consult with the review team. Do not rely solely on any
statements made by the sponsor.)

9) Describe the change from the listed drug(s) relied upon to support this (b)(2) application (for
example, “This application provides for a new indication, otitis media” or “This application
provides for a change in dosage form, from capsule to solution”).

The application provides a change in Dosage Form from capsule to oral solution.

The purpose of the following two questions is to determine if there is an approved drug product
that is equivalent or very similar to the product proposed for approval that should be referenced
as a listed drug in the pending application.

The assessment of pharmaceutical equivalence for a recombinant or biologically-derived product
and/or protein or peptide product is complex. If you answered YES to question #1, proceed to
question #12; if you answered NO to question #1, proceed to question #10 below.

10) (a) Is there a pharmaceutical equivalent(s) to the product proposed in the 505(b)(2)
application that is already approved (via an NDA or ANDA)?

'1
(Pharmaceutical equivalents are drug products in identical dosage forms intended for the
same route of administration that: (1) contain identical amounts of the identical active drug
ingredient, i.e., the same salt or ester of the same therapeutic moiety, or, in the case of
modified release dosage forms that require a reservoir or overage or such _forms as prefilled
syringes where residual volume may vary, that deliver identical amounts of the active drug
ingredient over the identical dosing period; (2) do not necessarily contain the same inactive
ingredients, and (3) meet the identical compendial or other applicable standard of identity,
strength, quality, and purity, including potency and, where applicable, content uniformity,
disintegration times, and/or dissolution rates. (21 CFR 320.1(c), FDA’s “Approved Drug
Products with Therapeutic Equivalence Evaluations” (the Orange Book)).

Note that for proposed combinations of one or more previously approved drugs, a pharmaceutical
equivalent must also be a combination of the same drugs.
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YES [X NO []

If “NO” to (a) proceed to question #11.
If “YES” to (a), answer (b) and (c) then proceed to question #12.

(b) Is the pharmaceutical equivalent approved for the same indication for which the
505(b)(2) application is seeking approval?
YES [] NO []

(c) Is the listed drug(s) referenced by the application a pharmaceutical equivalent?
NA [ YES [ NO []

If this application relies only on non product-specific published literature, answer “N/A”

If “YES” to (c) and there are no additional pharmaceutical equivalents listed, proceed to
question #12.

If “NO” or if there are additional pharmaceutical equivalents that are not referenced by the
application, list the NDA pharmaceutical equivalent(s); you do not have to individually list all
of the products approved as ANDAs, but please note below if approved approved generics are
listed in the Orange Book. Please also contact the (b)(2) review staff in the Immediate Office,
Office of New Drugs.

Pharmaceutical equivalent(s):

11) (a) Is there a pharmaceutical alternative(s) already approved (via an NDA or ANDA)?

(Pharmaceutical alternatives are drug products that contain the identical therapeutic moiety, or its
precursor, but not necessarily in the same amount or dosage form or as the same salt or ester. Each
such drug product individually meets either the identical or its own respective compendial or other
applicable standard of identity, strength, quality, and purity, including potency and, where applicable,
content uniformity, disintegration times and/or dissolution rates. (21 CFR 320.1(d)) Different dosage
forms and strengths within a product line by a single manufacturer are thus pharmaceutical
alternatives, as are extended-release products when compared with immediate- or standard-release
formulations of the same active ingredient.)

Note that for proposed combinations of one or more previously approved drugs, a pharmaceutical
alternative must also be a combination of the same drugs.

YES [X NO []

If “NO”, proceed to question #12.

(b) Is the pharmaceutical alternative approved for the same indication for which the
505(b)(2) application is seeking approval?
YES [X NO []

(c) Is the approved pharmaceutical alternative(s) referenced as the listed drug(s)?
NA [ YES X NO [
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If this application relies only on non product-specific published literature, answer “N/A”

If “YES” and there are no additional pharmaceutical alternatives listed, proceed to question
#12.

If “NO” or if there are additional pharmaceutical alternatives that are not referenced by the
application, list the NDA pharmaceutical alternative(s), you do not have to individually list all
of the products approved as ANDAs, but please note below if approved generics are listed in
the Orange Book. Please also contact the (b)(2) review staff in the Immediate Office, Office of
New Drugs.

Pharmaceutical alternative(s):

NDA 18561 Marinol (dronabinol capsules) same indications
ANDA 078292

ANDA 079217

ANDA 078501 discontinued

| PATENT CERTIFICATION/STATEMENTS

12) List the patent numbers of all unexpired patents listed in the Orange Book for the listed
drug(s) for which our finding of safety and effectiveness is relied upon to support approval of
the (b)(2) product.

Listed drug/Patent number(s):
No patents listed [X] proceed to question #14

13) Did the applicant address (with an appropriate certification or statement) all of the unexpired
patents listed in the Orange Book for the listed drug(s) relied upon to support approval of the

(b)(2) product?
YES [ NO []
If “NO”, list which patents (and which listed drugs) were not addressed by the applicant.

Listed drug/Patent number(s):

14) Which of the following patent certifications does the application contain? (Check all that
apply and identify the patents to which each type of certification was made, as appropriate.)

o patent certifications are required (e.g., because application is based solely on
[] No patent certificat quired (e.g., b pplicat based solely
published literature that does not cite a specific innovator product)

[ ] 21 CFR 314.50(i)(1)(i)(A)(1): The patent information has not been submitted to
FDA. (Paragraph I certification)

DX] 21 CFR 314.50(i)(1)(i)(A)(2): The patent has expired. (Paragraph II
certification)

Patent number(s):
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[ ] 21 CFR 314.50(i)(1)(i)(A)(3): The date on which the patent will expire. (Paragraph
IIT certification)

Patent number(s): Expiry date(s):

[ ] 21 CFR 314.50(i)(1)(i)(A)(4): The patent is invalid, unenforceable, or will not be
infringed by the manufacture, use, or sale of the drug product for which the
application is submitted. (Paragraph IV certification). If Paragraph IV certification
was submitted, proceed to question #15.

[] 21 CFR 314.50(i)(3): Statement that applicant has a licensing agreement with the
NDA holder/patent owner (must also submit certification under 21 CFR
314.50(1)(1)(1)(A)(4) above). If the applicant has a licensing agreement with the
NDA holder/patent owner, proceed to question #15.

[ ] 21 CFR 314.50(i)(1)(ii): No relevant patents.

[ ] 21 CFR 314.50(i)(1)(iii): The patent on the listed drug is a method of use patent
and the labeling for the drug product for which the applicant is seeking approval
does not include any indications that are covered by the use patent as described in
the corresponding use code in the Orange Book. Applicant must provide a
statement that the method of use patent does not claim any of the proposed
indications. (Section viii statement)

Patent number(s):
Method(s) of Use/Code(s):

15) Complete the following checklist ONLY for applications containing Paragraph IV
certification and/or applications in which the applicant and patent holder have a licensing
agreement:

(a) Patent number(s):
(b) Did the applicant submit a signed certification stating that the NDA holder and patent
owner(s) were notified that this b(2) application was filed [21 CFR 314.52(b)]?
YES [] NO [
If “NO”’, please contact the applicant and request the signed certification.

(c) Did the applicant submit documentation showing that the NDA holder and patent
owner(s) received the notification [21 CFR 314.52(e)]? This is generally provided in the
form of a registered mail receipt.

YES [ NO [
If “NO”, please contact the applicant and request the documentation.

(d) What is/are the date(s) on the registered mail receipt(s) (i.e., the date(s) the NDA holder
and patent owner(s) received notification):

Date(s):
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Note, the date(s) entered should be the date the notification occurred (i.e., delivery
date(s)), not the date of the submission in which proof of notification was provided

(e) Has the applicant been sued for patent infringement within 45-days of receipt of the
notification listed above?

Note that you may need to call the applicant (after 45 days of receipt of the notification)
to verify this information UNLESS the applicant provided a written statement from the
notified patent owner(s) that it consents to an immediate effective date of approval.

YES [] NO [] Patent owner(s) consent(s) to an immediate effective date of [ ]
approval
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1 INTRODUCTION

On June 1, 2015, Insys Therapeutics, Inc. resubmitted for the Agency’s review a
505(b)(2) New Drug Application (NDA) 205525 for SYNDROS (dronabinol) oral
solution. The Reference Listed Drug (RLD) is NDA 018651, MARINOL
(dronabinol) Capsules, held by AbbVie Inc. This resubmission is in response to a
Refuse to File (RTF) letter issued by the Division of Gastroenterology and Inborn
Errors Products (DGIEP) to Insys Therapeutics, Inc. on October 10, 2014 to the
Applicant’s August 12, 2014 original submission for NDA 205525.

The proposed indication for SYNDROS (dronabinol) oral solution is for the
treatment of:

e anorexia associated with weight loss in patients with AIDS; and

e nausea and vomiting associated with cancer chemotherapy in patients who have
failed to respond adequately to conventional antiemetic treatments.

This collaborative review is written by the Division of Medical Policy Programs
(DMPP) and the Office of Prescription Drug Promotion (OPDP) in response to
requests by DGIEP on July 21, 2015, and September 2, 2014, respectively, for
DMPP and OPDP to review the Applicant’s proposed Patient Package Insert (PPI)
and Instructions for Use (IFU) for SYNDROS (dronabinol) oral solution.

DMPP conferred with the Division of Medication Error, Prevention, and Analysis
(DMEPA) and a separate DMEPA review of the IFU was completed on March 24,
2016.

2 MATERIAL REVIEWED

e Draft SYNDROS (dronabinol) oral solution PPI and IFU received on September
28, 2015, revised by the Review Division throughout the review cycle, and
received by DMPP and OPDP on May 24, 2016.

e Draft SYNDROS (dronabinol) oral solution Prescribing Information (P1) received
on September 28, 2015, revised by the Review Division throughout the review
cycle, and received by DMPP on June 9, 2016.

e Draft SYNDROS (dronabinol) oral solution Prescribing Information (P1) received
on September 28, 2015, revised by the Review Division throughout the review
cycle, and received by OPDP on June 13, 2106.

e Division of Medication Error Prevention and Analysis (DMEPA) Label and
Labeling Review for Syndros (dronabinol) Oral Solution 4.25 mg/0.85 mL (5
mg/ml) dated March 24, 2016.

3 REVIEW METHODS

To enhance patient comprehension, materials should be written at a 6™ to 8" grade
reading level, and have a reading ease score of at least 60%. A reading ease score of
60% corresponds to an 8" grade reading level. In our review of the PPI and IFU the
target reading level is at or below an 8" grade level.
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Additionally, in 2008 the American Society of Consultant Pharmacists Foundation
(ASCP) in collaboration with the American Foundation for the Blind (AFB)
published Guidelines for Prescription Labeling and Consumer Medication
Information for People with Vision Loss. The ASCP and AFB recommended using
fonts such as Verdana, Arial or APHont to make medical information more
accessible for patients with vision loss. We have reformatted the IFU document
using the Arial font, size 10.

In our collaborative review of the PPI and IFU we have:
e simplified wording and clarified concepts where possible
e ensured that the PPI and IFU are consistent with the Prescribing Information

(P1)
e removed unnecessary or redundant information

e ensured that the PPI is free of promotional language or suggested revisions to
ensure that it is free of promotional language

e ensured that the PPI and IFU meet the criteria as specified in FDA’s Guidance
for Useful Written Consumer Medication Information (published July 2006)

e The enclosed IFU review comments are collaborative DMPP and DMEPA.

4 CONCLUSIONS
The PPI and IFU are acceptable with our recommended changes.

5 RECOMMENDATIONS

e Please send these comments to the Applicant and copy DMPP and OPDP on the
correspondence.

e Our collaborative review of the PPl and IFU are appended to this memorandum.
Consult DMPP and OPDP regarding any additional revisions made to the PI to
determine if corresponding revisions need to be made to the PPI or IFU.

Please let us know if you have any questions.

20 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately following this page
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FEI# 3010878756

NDA 205525
Dronabinol Oral Solution

Evaluate the Dronabinol Oral Solution documents provided
by the applicant on quality system requirement 21 CFR 820,



Instructions: and determine if an inspection of the manufacturing facilities
is required.

Update: evaluate the firm’s response to the deficiencies sent
on October 26, 2015

Update: Evaluate the firm’s response to the deficiencies
sent on February 18, 2016

Update: Evaluate the inspection conducted at DPT
Laboratories, Ltd.

Background:

The Office of Compliance at CDRH received a consult request from CDER to
evaluate NDA 205525 covering the medical device constituents of the
combination product, and determine if an inspection of the manufacturing
facilities is warranted.

Combination Product Description:

Dronabinol Oral Solution is supplied as a single size multi-dose container
comprised of a 30 mL glass bottle with a 20-mm child-resistance cap. For tamper
evidence, the bottle is wrapped with a PVC body band, and packaged in a
suitable size carton along with a graduated oral dispenser for dose dispensing.

The proposed indication is for the treatment of nausea and vomiting associated
with cancer chemotherapy (CINV) in patients who have failed to respond
adequately to conventional antiemetic treatments and anorexia associated with
weight loss in patients with AIDS.
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Table 1: 30 mL Bottle Control Specifications and Analytical Procedures
Test Acceptance Criteria Procedure
General Appearance Complies Visual
Dimensions (overall height, overall | Complies with Supplier Technical | Caliper Measurement
and internal diameter, etc ) Drawing
Overflow volume Complies Volunetric
Closure fit Fits with the 20 mm child-resistant | Visual
cap
Material verification Clear Amber Visual verification and
R e
Table 2: Child Resistant Cap Specifications and Analytical Procedures
Test Acceptance Criteria Procedure
General Appearance Complies Visual
Dimensions (overall height, Complies with Supplier Technical Caliper Measurement
overall and internal diameter, etc.) | Drawing
Outer cap and mner shell Complies Visual venfication and
Closure fit Fits with the 30mL glass borde Visual
Identification of Teflon layer* IR spectrum obtained for the sample IR Spectroscopy
has similar maxima and minima of IR
absorption as the reference specrum®

Application documents evaluation

Reference ID: 3942636




The application was searched for documents pertaining to applicable 21 CFR
part 820 regulations for this combination product. The following deficiencies were
found:

1. There was no information available for review regarding compliance with
21 CFR 820.20 (Management Controls) 21 CFR 820.30 (Design Controls),
21 CFR 820.50 (Purchasing Controls), and 21 CFR 820.100 (Corrective
and Preventive Action).

2. Based on the information provided, it could not be determined which
facility was responsible for developing the design specifications of the
device constituent part, and which facility is maintaining the design history
file.

3. The description of the manufacturing activities of the finished combination
product was not provided. The application did not include information on
how and where the finished combination product would be assembled. No
information was provided on acceptance activities.

The application was searched for documents pertaining to applicable 21 CFR
part 820 regulations for this combination product. With regards to information
being provided to demonstrate compliance with applicable provisions of the
Medical Device Quality System Regulation (21 CFR 820), this application was
deficient. Additional information is required so that an appropriate review can be
conducted. Also, more information will be needed from the applicant prior to
making a decision about which facility or facilities would potentially need to be
inspected.

Regulatory history evaluation

(b) (4) (b) (4)

site located at
was identified as a facility subjected to
applicable Medical Device Regulations under 21 CFR part 820.

After reviewing the application, the

An analysis of the firm’s inspection history over the past 2 years showed that a
device inspection conducted on ®® revealed multiple deficiencies
and was classified VAI. The inspection focused on the OEM liquid dispenser
[syringe] product. The following QSIT subsystems were covered during the
inspection: Management Controls, CAPA, Design Controls, P&PC, Document
Controls and Purchasing Controls. A 5-item form FDA 483 was issued to the firm
at the conclusion of the inspection. The observations included CAPA, complaints,
calibration, and document control.
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Determination whether an inspection of the manufacturing facilities is required
will not be made at this time until the firm provides the additional information
related to the finished combination product manufacturing activities.

Update:
The firm confirmed @@ ocated at 0

, Is the primary supplier and manufacturer of oral dispenser and press in
bottle adapter. An analysis of the firm’s inspection history over the past 2 years
revealed that a medical inspection at the facility has not been conducted. FACTS
revealed that the firm is listed a “not a workload obligation”. The firm is registered
with FDA as a “Manufacturer”. The firm is not responsible for manufacturing the
final combination product; therefore, an inspection is not required for this firm.

Additionally, the firm noted that the drug product manufacturer and the final
combination product manufacturer is DPT Laboratories, Ltd. located at 1200
Paco Way Lakewood, New Jersey 08701. An analysis of the firm’s inspection
history over the past 2 years revealed that a medical inspection at the facility has
not been conducted. The most recent inspection was performed on .
This inspection was a drug preapproval inspection and covered NDA
ANDA ®® No FDA-483, Inspectional Observations, was issued and the
inspection was classified as NAI. The previous inspection of the firm was
conducted on ®® This was a drug preapproval inspection and
covered NDA|  ®®and ANDA @@ This inspection covered the new
facility, equipment, and process and associated controls including automation,
analytical, environmental, microbiology, and formulation and testing of
®®@  An FDA-483 was issued, and the
inspection was classified VAI. The district recommended approval of ANDA
O® ANDA! @ Aninspection was also conducted on

and covered GMPs of sterile and non-sterile dosage forms, as well as Pre-
Approval coverage for NDA B R

, filed to transfer manufacture and testing of the finished product to this
site. This inspection is classified NAI and approval was recommended for NDA

®® The firm is responsible for manufacturing the final combination
product; therefore, an inspection is required for this firm.

(b) (4) and

(b) (4)

Update: A pre-market approval inspection at DPT Laboratories, Ltd. located
at 1200 Paco Way Lakewood, New Jersey 08701 was completed on June 1%,
2016. The inspection was classified as NAI, and no observations were
noted.

Reference ID: 3942636



Deficiencies to be conveyed to the applicant

The following deficiencies have been identified while doing the documentation
review of application NDA 205525 in reference to applicable 21 CFR 820
regulations and manufacturing of the finished combination product and it is
requested that the below be communicated to the firm:

1.

Reference ID: 3942636

Because your product is a combination product, you are reminded that
Combination Products are subject to 21 CFR Part 4 - Current Good
Manufacturing Practice Requirements for Combination Products
accessible at https://www.federalreqister.gov/articles/2013/01/22/2013-
01068/current-good-manufacturing-practice-requirements-for-combination-

products

A review of your submission found that documentation to demonstrate
compliance with applicable 21 CFR 820 regulations was not provided. In
your response to this letter, please provide all device information
pertaining to manufacturing or assembly of the finished combination
product and documents necessary to demonstrate compliance with
applicable 21 CFR part 820 regulations (Management Controls, Design
Controls, Purchasing Controls and Corrective and Preventive Actions).

Suggestions on the types of documents to submit for review related to the
applicable 21 CFR Part 820 regulations can be found in the guidance
document titled “Quality System Information for Certain Premarket
Application Reviews; Guidance for Industry and FDA Staff,” issued on
February 3, 2003. The complete document may be found at
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/Guida
nceDocuments/ucm070897.htm

Firm’'s response:

The applicant noted that the combination product is manufactured at DPT
Laboratories, Ltd. Therefore, the firm provided DPT procedures.

Management Control (21 CFR 820.20):

(b) (4)



Design Control (21 CFR 820.30):

The information provided by the firm has adequately addressed the
requirements of 21CFR 820.30.
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Purchasing Controls (21 CFR 820.50):

The information provided by the firm has inadequately addressed the
requirements of 21CFR 820.50.

Deficiencies to be conveyed to the applicant:
Insys Therapeutics, Inc. is responsible for the final combination product.
Your November 30, 2015 response noted

provide a description of your supplier evaluation process and a description
of your purchasing controls.

Update: 03/21/2016 — Firm’s Response

The firm provided SOP.QA.0003 “Supplier Qualification”
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e information provide
e requirements of 21CFR

Corrective and Preventive Action (CAPA) (21 CFR 820.100):

The information provided by the firm has adequately addressed the
requirements of 21CFR 820.100.

In your response, please provide the name of the facility or facilities that
perform the manufacture of the combination product and constituent parts
including each facility’s responsibility. Additionally, your response should
include the facility that was responsible for developing the Dronabinol Oral
Solution design specifications, and the facility that maintains the design
history file for the finished combination product. Lastly, please provide the
name of the facility or facilities that maintains the records for Design
Controls; Corrective and Preventive Action; and Purchasing Controls.

Firm’s response:
The applicant provided a table containing the name of the facilities that

perform the manufacture of the commercial combination product and
constituent parts, including each facility’s responsibility.



3.
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Name of the facility Responsibility

(b) - ; - -

- Primary supplier of oral dispenser and press in bottle adapter
. (b) ( ;

DPT Laboratonies, Ltd. ‘,manufactunng. EY
1200 Paco Way ®) @) packaging and labeling, analytical release and
Lakewood. NJ 08701 alternate stability testing site — Syndros Oral Solution

(b) ( , ;

: Primary supplier of clear amber © mglass 30 mL bottle

Primary supplier of white polvnroovle(ge child - resistant cap

lined with. @@ jiner Y@ iner coated with a
Teflon film)

b) (4
Primary supplier of o )cap liner B iner
coated with a Teflon film) (b) (4)

The firm noted DPT maintains records of design controls or specifications,
CAPA and Purchasing controls with oversight from Insys Therapeutics.
DPT and Insys Therapeutics have a Quality Agreement in place.

The information provided was insufficient to verify that the acceptance
activities conducted on supplied device constitutes parts to ensure the
safety and effectiveness of the finished combination product. Additionally,
the descriptions of the manufacturing activities of the finished combination
product were not provided. The application did not include information on
how the finished combination product would be assembled.

Firm’s response:

Acceptance criteria for incoming controls performed by DPT site for the
device components were included in NDA Section 3.2.R.4.6.

Table §: Oral Dispenser Specifications and Analvtical Procedures
Test Acceptance Criteria Analytical Procedure
General Appearance Complics Visual
Dunensions Complies with Supplier Techmcal Drawing Caliper Mcasurcment
Matenal venfication Complics Visual venfication and
supplier CoA verification
Graduations Accuracy ®) @
Gravimetric
Table 6: Press-in bottle adapter Specifications and Analytical Procedures
Test Acceptance Criteria Analytical Procedure
General Appearance Complics Visual
Dunensions Complies with Supplier Techmcal Drawing Caliper Mcasurcment
Matenal venfication Complics Visual venfication and
supplier CoA verification




Device manufacturer ( ®®) performs the release testing on the device
components prior to shipment to DPT. During the development, Insys
Therapeutics also performed device functionality testing to confirm the
suitability, safety and effectiveness of the finished combination product
and results were provided in NDA (refer to Sections 3.2.R.4.3 and
3.2.R.4.4).

CDRH Office of Compliance Recommendation

The Office of Compliance at CDRH has completed the evaluation of application
Dronabinol Oral Solution and has the following recommendations:

Application Dronabinol Oral Solution is approvable from the perspective of the
applicable Quality System Requirements.
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FEI# 3010878756

NDA 205525
Dronabinol Oral Solution

Evaluate the Dronabinol Oral Solution documents provided
by the applicant on quality system requirement 21 CFR 820,



Instructions: and determine if an inspection of the manufacturing facilities
is required.

Update: evaluate the firm’s response to the deficiencies sent
on October 26, 2015

Update: Evaluate the firm’s response to the deficiencies
sent on February 18, 2016

Update: Evaluate the inspection conducted at DPT
Laboratories, Ltd.

Background:

The Office of Compliance at CDRH received a consult request from CDER to
evaluate NDA 205525 covering the medical device constituents of the
combination product, and determine if an inspection of the manufacturing
facilities is warranted.

Combination Product Description:

Dronabinol Oral Solution is supplied as a single size multi-dose container
comprised of a 30 mL glass bottle with a 20-mm child-resistance cap. For tamper
evidence, the bottle is wrapped with a PVC body band, and packaged in a
suitable size carton along with a graduated oral dispenser for dose dispensing.

The proposed indication is for the treatment of nausea and vomiting associated
with cancer chemotherapy (CINV) in patients who have failed to respond
adequately to conventional antiemetic treatments and anorexia associated with
weight loss in patients with AIDS.
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Table 1: 30 mL Bottle Control Specifications and Analytical Procedures
Test Acceptance Criteria Procedure
General Appearance Complies Visual
Dimensions (overall height, overall | Complies with Supplier Technical | Caliper Measurement
and internal diameter, etc ) Drawing
Overflow volume Complies Volunetric
Closure fit Fits with the 20 mm child-resistant | Visual
cap
Table 2: Child Resistant Cap Specifications and Analytical Procedures
Test Acceptance Criteria Procedure
General Appearance Complies Visual
Dimensions (overall height, Complies with Supplier Technical Caliper Measurement
overall and internal diameter, etc.) | Drawing
Outer cap and mner shell Complies Visual venfication and
Closure fit Fits with the 30mL glass borde Visual
Identification of Teflon layer* IR spectrum obtained for the sample IR Spectroscopy
has similar maxima and minima of IR
absorption as the reference specrum®

Application documents evaluation
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The application was searched for documents pertaining to applicable 21 CFR
part 820 regulations for this combination product. The following deficiencies were
found:

1. There was no information available for review regarding compliance with
21 CFR 820.20 (Management Controls) 21 CFR 820.30 (Design Controls),
21 CFR 820.50 (Purchasing Controls), and 21 CFR 820.100 (Corrective
and Preventive Action).

2. Based on the information provided, it could not be determined which
facility was responsible for developing the design specifications of the
device constituent part, and which facility is maintaining the design history
file.

3. The description of the manufacturing activities of the finished combination
product was not provided. The application did not include information on
how and where the finished combination product would be assembled. No
information was provided on acceptance activities.

The application was searched for documents pertaining to applicable 21 CFR
part 820 regulations for this combination product. With regards to information
being provided to demonstrate compliance with applicable provisions of the
Medical Device Quality System Regulation (21 CFR 820), this application was
deficient. Additional information is required so that an appropriate review can be
conducted. Also, more information will be needed from the applicant prior to
making a decision about which facility or facilities would potentially need to be
inspected.

Regulatory history evaluation

(b) (4) (b) (4)

site located at
, was identified as a facility subjected to
applicable Medical Device Regulations under 21 CFR part 820.

After reviewing the application, the

An analysis of the firm’s inspection history over the past 2 years showed that a
device inspection conducted on ®® revealed multiple deficiencies
and was classified VAI. The inspection focused on the OEM liquid dispenser
[syringe] product. The following QSIT subsystems were covered during the
inspection: Management Controls, CAPA, Design Controls, P&PC, Document
Controls and Purchasing Controls. A 5-item form FDA 483 was issued to the firm
at the conclusion of the inspection. The observations included CAPA, complaints,
calibration, and document control.
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Determination whether an inspection of the manufacturing facilities is required
will not be made at this time until the firm provides the additional information
related to the finished combination product manufacturing activities.

Update:
The firm confirmed @@ ocated at 0

, Is the primary supplier and manufacturer of oral dispenser and press in
bottle adapter. An analysis of the firm’s inspection history over the past 2 years
revealed that a medical inspection at the facility has not been conducted. FACTS
revealed that the firm is listed a “not a workload obligation”. The firm is registered
with FDA as a “Manufacturer”. The firm is not responsible for manufacturing the
final combination product; therefore, an inspection is not required for this firm.

Additionally, the firm noted that the drug product manufacturer and the final
combination product manufacturer is DPT Laboratories, Ltd. located at 1200
Paco Way Lakewood, New Jersey 08701. An analysis of the firm’s inspection
history over the past 2 years revealed that a medical inspection at the facility has
not been conducted. The most recent inspection was performed on I
This inspection was a drug preapproval inspection and covered NDA
ANDA ®® No FDA-483, Inspectional Observations, was issued and the
inspection was classified as NAI. The previous inspection of the firm was
conducted on ®® This was a drug preapproval inspection and
covered NDA|  ®® and ANDA ®® This inspection covered the new
facility, equipment, and process and associated controls including automation,
analytical, environmental, microbiology, and formulation and testing of
@@ An FDA-483 was issued, and the
inspection was classified VAI. The district recommended approval of ANDA
O@ ANDA ®® An inspection was also conducted on

and covered GMPs of sterile and non-sterile dosage forms, as well as Pre-
Approval coverage for NDA G R

filed to transfer manufacture and testing of the finished product to this
site. This inspection is classified NAI and approval was recommended for NDA

®® The firm is responsible for manufacturing the final combination
product; therefore, an inspection is required for this firm.

(b) (4) and

(b) (4)

Update: A pre-market approval inspection at DPT Laboratories, Ltd. located
at 1200 Paco Way Lakewood, New Jersey 08701 was completed on June 1%,
2016. The inspection was classified as NAI, and no observations were
noted.
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Deficiencies to be conveyed to the applicant

The following deficiencies have been identified while doing the documentation
review of application NDA 205525 in reference to applicable 21 CFR 820
regulations and manufacturing of the finished combination product and it is
requested that the below be communicated to the firm:

1.

Reference ID: 3942432

Because your product is a combination product, you are reminded that
Combination Products are subject to 21 CFR Part 4 - Current Good
Manufacturing Practice Requirements for Combination Products
accessible at https://www.federalreqister.gov/articles/2013/01/22/2013-
01068/current-good-manufacturing-practice-requirements-for-combination-

products

A review of your submission found that documentation to demonstrate
compliance with applicable 21 CFR 820 regulations was not provided. In
your response to this letter, please provide all device information
pertaining to manufacturing or assembly of the finished combination
product and documents necessary to demonstrate compliance with
applicable 21 CFR part 820 regulations (Management Controls, Design
Controls, Purchasing Controls and Corrective and Preventive Actions).

Suggestions on the types of documents to submit for review related to the
applicable 21 CFR Part 820 regulations can be found in the guidance
document titled “Quality System Information for Certain Premarket
Application Reviews; Guidance for Industry and FDA Staff,” issued on
February 3, 2003. The complete document may be found at
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/Guida
nceDocuments/ucm070897.htm

Firm’'s response:

The applicant noted that the combination product is manufactured at DPT
Laboratories, Ltd. Therefore, the firm provided DPT procedures.

Management Control (21 CFR 820.20):

(b) (4)



Design Control (21 CFR 820.30):

The information provided by the firm has adequately addressed the
requirements of 21CFR 820.30.
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Purchasing Controls (21 CFR 820.50):

Reference ID: 3942432

The information provided by the firm has inadequately addressed the
requirements of 21CFR 820.50.

Deficiencies to be conveyed to the applicant:
Insys Therapeutics, Inc. is responsible for the final combination product.
Your November 30, 2015 response noted

provide a description of your supplier evaluation process and a description
of your purchasing controls.

Update: 03/21/2016 — Firm’s Response

The firm provided SOP.QA.0003 “Supplier Qualification”.




e information provide
e requirements of 21CFR

Corrective and Preventive Action (CAPA) (21 CFR 820.100):

)-
e information provided by the firm has adequately addressed the
requirements of 21CFR 820.100.

2. Inyour response, please provide the name of the facility or facilities that
perform the manufacture of the combination product and constituent parts
including each facility’s responsibility. Additionally, your response should
include the facility that was responsible for developing the Dronabinol Oral
Solution design specifications, and the facility that maintains the design
history file for the finished combination product. Lastly, please provide the
name of the facility or facilities that maintains the records for Design
Controls; Corrective and Preventive Action; and Purchasing Controls.

Firm’s response:
The applicant provided a table containing the name of the facilities that

perform the manufacture of the commercial combination product and
constituent parts, including each facility’s responsibility.
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Name of the facility

Responsibility

(b) (4

Primary supplier of oral dispenser and press in bottle adapter

DPT Laboratornes. Ltd.
1200 Paco Way
Lakewood. NJ 08701

(b) (4) -
manufacturing.
packaging and labeling, analytical release and
alternate stability testing site — Syndros Oral Solution

(b) (4)

Primary supplier of clear ambes glass 30 mL bottle

Primary supplier of white polypropvlene chxld resistant cap

lined with  ® “liner ®®@ jiner coated with a
Teflon film)

Primary supplier of O @25 liner 4 O @ 1in
coated with a Teflon film) L

The firm noted DPT maintains records of design controls or specifications,
CAPA and Purchasing controls with oversight from Insys Therapeutics.
DPT and Insys Therapeutics have a Quality Agreement in place.

The information provided was insufficient to verify that the acceptance
activities conducted on supplied device constitutes parts to ensure the
safety and effectiveness of the finished combination product. Additionally,
the descriptions of the manufacturing activities of the finished combination
product were not provided. The application did not include information on
how the finished combination product would be assembled.

Firm’s response:

Acceptance criteria for incoming controls performed by DPT site for the
device components were included in NDA Section 3.2.R.4.6.

Table §: Oral Dispenser Specifications and Analvtical Procedures
Test Acceptance Criteria Analytical Procedure
General Appearance Complics Visual
Dunensions Complies with Supplier Techmcal Drawing Caliper Mcasurcment
Matenal venfication Complics Visual venfication and
supplier CoA verification
Graduations Accuracy @
Gravimetric
Table 6: Press-in bottle adapter Specifications and Analytical Procedures
Test Acceptance Criteria Analytical Procedure
General Appearance Complics Visual
Dunensions Complies with Supplier Techmcal Drawing Caliper Mcasurcment
Matenal venfication Complics Visual venfication and
supplier CoA verification




Device manufacturer ( ®®) performs the release testing on the device
components prior to shipment to DPT. During the development, Insys
Therapeutics also performed device functionality testing to confirm the
suitability, safety and effectiveness of the finished combination product
and results were provided in NDA (refer to Sections 3.2.R.4.3 and
3.2.R.4.4).

CDRH Office of Compliance Recommendation

The Office of Compliance at CDRH has completed the evaluation of application
Dronabinol Oral Solution and has the following recommendations:

Application Dronabinol Oral Solution is approvable from the perspective of the
applicable Quality System Requirements.
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MEMORANDUM

Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research

Date: April 22,2016

To: Donna Griebel, M.D., Director
Division of Gastroenterology and Inborn Errors Products

Through: Michael Klein, Ph.D., Director
Controlled Substance Staff

From: Martin S. Rusinowitz, M.D., Medical Officer
Silvia N. Calderon, Ph.D., Pharmacologist
Controlled Substance Staff

Subject: NDA 205-525 for Dronabinol Oral Solution (Oral solution: 150 mg/30 mL, or
4.25 mg/0.85mL delivered dose) Scheduling Recommendation Dispute
Resolution

Materials Reviewed: DARRTS, NDA 205-525: SYNDROS (Dronabinol Oral Solution), Sequence NO.
0023: Response to Information Request, 3/10/2016

L. SUMMARY
1. Background

Upon review of all data related to the abuse of the Dronabinol Oral Solution (SYNDROS) provided by
the Sponsor under the NDA 205-525, we determined that SYNDROS should be rescheduled from
Schedule I to Schedule II of the Controlled Substances Act (CSA). Our review can be found in
DARRTS, NDA 205525, Calderon, Silvia N., 2/26/16.

On March 2, 2016, the CSS Team and members of Division of Gastroenterology and Inborn Errors
Products (DGIEP) contacted Insys Therapeutics, Inc. (the Sponsor) via telecom to convey our findings
and recommendation for scheduling. The Sponsor was also informed about their recourse to dispute our
findings. A list of technical findings discussed on the telecom was sent to the Sponsor on March 4,
2016. The Sponsor responded to these technical points on March 10, 2016 (DARRTS, NDA 205525,
Sequence 0023, 3/10/2016), including new in vitro study results. This memorandum provides general
conclusions regarding the abuse potential of SYNDROS in relation to that of Marinol capsules (See
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[Dronabinol Oral Solution]
[NDA 205-525]

Conclusions Section), which responds to each of the Sponsor’s claims provided under the specific points
discussed on March 2, 2014 (See Recommendations section), and discusses the technical aspects of the
new studies conducted by the Sponsor (See Discussion section).

In the March 10, 2016, amendment to the application, the Sponsor submitted study results from
additional extraction studies and vaporization studies using the previously selected solvents for
extraction, the same type of e-cigarette used in previous studies and the Volcano for vaporization
studies. For these additional studies, the Sponsor did not change the experimental conditions of the
studies and the only change introduced was the weight and concentration of the Marinol samples used in
the studies. A larger sample of Marinol and of a higher concentration was used in the three studies. In
other words, instead of using samples of Marinol and SYNDROS with equivalent dronabinol content on
mg per mg basis, the Sponsor chose to use equal sample volumes. Thus, the Sponsor used for the three
studies 1 mL of the Marinol 10 mg capsule formulation that was obtained by puncturing each Marinol
capsule with the point of small pair of scissors, and squeezing the content of 7 Marinol 10 mg capsules,
and 1 mL of SYNDROS. Average samples of Marinol contained 55 mg of dronabinol, whereas the
SYNDROS sample contained 5 mg. Thus, equivalent amounts of dronabinol were not compared; rather
the amounts were 11 to 1 from the Marinol and SYNDROS formulations, respectively. (See Table 1,
Table 2 and Table 3 under the Discussion section for a description of the experimental conditions
selected for the new studies).

The Sponsor claims that the abuse potential of SYNDROS is not different than that of Marinol capsules
(Schedule IIT) and that contrary to our findings; both formulations have similar physicochemical
properties.

CONCLUSIONS

This section summarizes the key findings that continue to support our recommendation to reschedule
SYNDROS from Schedule I to Schedule II of the CSA upon approval. After reviewing all data related
to the abuse potential of SYNDROS provided in the application (NDA 205,525), Sponsor’s written
responses to our concerns, as discussed during the March 2, 2016 telecom, and supplemental data
provided by the Sponsor, we conclude:

1- Scheduling recommendations are based on the overall assessment of the abuse potential of a
substance. The chemistry, pharmacology, clinical data, pharmacokinetics and
pharmacodynamic effects, and reports of actual abuse are relevant to the substance being
considered for scheduling. Because of their common API, SYNDROS shares properties with
marijuana (Schedule I) and Marinol (Schedule III), as described below. Because SYNDROS’
ease of abuse by a number of routes and ease of manipulation of the alcoholic solution by a
number of in vitro processes, the overall CSS evaluation of the abuse potential of SYNDROS
raises concerns about the risks of abuse that are closer to those of marijuana (a Schedule I
substance) and not Marinol (Schedule IIT), which has not shown itself to be widely abused.

2- SYNDROS oral solution and Marinol capsules contain the API: Dronabinol or delta-9-
tetrahydrocannabinol, the principle psychoactive component of marijuana. Thus,
SYNDROS oral solution and Marinol capsules present the same pharmacological effects and

Page 2 of 26
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[Dronabinol Oral Solution]
[NDA 205-525]

similar pharmacokinetics. However, the formulations differ in their chemical and physical
properties. Formulation differences account for differences in abuse potential, because the
formulation properties can impact the routes of abuse, actual abuse of the product, patterns
of abuse and adverse effects associated with the ways the product is abused.

a. SYNDROS can be easily abused orally without any manipulation of the formulation
and through the inhalation route upon manipulation of the formulation.

b. No manipulation of SYNDROS is necessary to ingest the large amount of
dronabinol present in the product, as abusers may ingest the alcoholic sweetened
solution of delta-9-THC directly from the dispensed container.

3- Delta-9-THC-containing products in the form of edibles and drinks are being abused orally.

Oral abuse is emerging in states where the use of marijuana is legalized and available in the form
of edibles and drinks.

NIDA’s Monitoring the Future survey 2014' (MTF) revealed that the consumption of marijuana
edibles is more prevalent in states that permit the use of marijuana for medical purposes.
Specifically, this survey showed emergence of a new pattern of abuse: 40 percent of 12th graders
(17- 18 years old) who consumed marijuana in the past year reported being consumers of edible
marijuana in the medical marijuana states versus 26 percent in the non-medical marijuana states.
The 2015 MTF showed a similar pattern of abuse of marijuana edibles (Johnston, 2016)2.

The 2014 Summer Styles? survey indicates that the majority of current marijuana users (past
month users) had consumed marijuana for recreational purposes and that although the majority
seems to prefer the combusted use of marijuana, approximately 16 percent of the current users
report consuming edibles or drinks (Schauer, 2016).

! Monitoring the Future is a national survey that tracks drug use prevalence and trends among adolescents in the United
States. MTF is reported annually by the Institute for Social Research at the University of Michigan under a grant from
NIDA. Every spring, MTF surveys 8th, 10th, and 12th graders in randomly selected U.S. schools. MTF has been conducted
since 1975 for 12th graders and since 1991 for 8th and 10th graders. The MTF survey presents data in terms of prevalence
among the sample interviewed. For 2015, the latest year with complete data, the sample sizes were 15,000 — 8th graders;
16,100 — 10th graders; and 13,700 — 12th graders. In all, a total of about 44,900 students of 382 schools participated in the
2015 MTF.

2 As of 2015, the following states are classified as medical marijuana for the analyses presented: AK, AZ, CA,CO, CT, DC,
DE, HI, IL, MA, MD, ME, MLMN,MT,NUNV NJ,NM, NY,OR, RL,VT, and WA

3 The Summer Styles survey is a seasonal national representative consumer panel survey of adults aged 18 year old or older,
conducted by Porter Novelli Public Services. Summer Styles assesses health-related indicators among U.S. adults aged >18
years, and draws from GFK’s Knowledge-Panel, an online panel initiated in 1999 that uses probability based sampling to
reach respondents regardless of landline phone or internet access. The survey collects information about the current mode of
use of marijuana, as indicated by the mode of use in the past 30 days, and lifetime mode of use of marijuana. In addition, the
survey includes questions to address the reason for use of marijuana (medical, recreational or both). Participants were
recruited and completed the survey online. A total of 4,269 participants completed the survey during June-July 2014.

Page 3 of 26
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4- New information submitted by the Sponsor does not alter the conclusions in our February
26, 2016, review (Section 1.2.2, pp 11-13) with respect to the ease of obtaining concentrates
from dronabinol oral solution for non-oral routes of abuse. In vitro evaporation studies
(drying studies) showed that the alcoholic component of SYNDROS is readily volatilized
when exposed to minimal heat, affording concentrates that can be used for smoking or
vaping. Depending on the method, a 3 to 7 fold reduction in volume of SYNDROS can be
achieved (a 5-fold reduction would give an evaporated solution that is 25 mg delta-9-THC
per mL), whereas Marinol can’t be concentrated.

5- Data from the Sponsor’s new extraction studies confirm study results from prior studies and
show that the efficiency of extraction of dronabinol from SYNDROS is approximately 90 %.
Based on the study results presented by the Sponsor it can be predicted that nearly all of the
dronabinol contained in the 30 mL of the dispensed product are easily extractable. These
data are predictive of potential manipulation of the product after marketing. Validation
would be expected from postmarketing data.

6- The Sponsor concludes that one mL of the dronabinol in sesame oil 10 mg formulation
provides 10.5 times the amount of dronabinol after extraction when compared to 1ImL of
SYNDROS. These results are consistent with the fact that the initial sample contained
approximately 10.5 times more dronabinol than the SYNDROS sample.

7- The in vitro experiments predict that manipulation of SYNDROS for obtaining samples for
vaporization is feasible and more effective than when using Marinol capsules. In vitro data
also shows that more than 20 % of the Marinol sample is lost in the manipulation process.
The Sponsor did not use standardized THC samples to validate the conditions of the
vaporization studies with e-cigs or the Volcano vaporizer, and did not conduct studies using
extracts or concentrates.

a. The new study conducted by the Sponsor using the Volcano doesn’t add new
information; it confirms that under the conditions selected approximately between 3 and
4 % of dronabinol is recovered from SYNDROS, whereas none or 0.1 % of dronabinol
is recovered from the sesame oil.

b. When using an e-cig, the Sponsor concludes that a higher amount of dronabinol can be
delivered when wusing 1 mL of the 10 mg sesame oil formulation containing
approximately 55 mg of dronabinol than 1 mL of the Oral Solution containing 5 mg of
dronabinol.

8- Although it could be argued that SYNDROS and Marinol can be abused orally in a similar
way, Marinol is available in individual units of variable strengths (2.5 mg, 5 mg and 10 mg of
delta-9-THC) whereas SYNDROS provides a large amount of delta-9-THC and 15 mL of
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alcohol (50 % w/w alcoholic solution) in a solution that could easily be taken in its entirety as
opposed to individual doses.

a.

A shot glass of SYNDROS taken as if it were an alcoholic beverage would, provide
not only a larger amount of alcohol than an equivalent volume of vodka (30 mL of
40 % vodka provides 12 mL of alcohol), but a very large amount of delta-9-THC,
taken in a manner that will be perceived differently than if it were taken in the form
of capsules.

SYNDROS provides 150 mg of dronabinol (bioequivalent to 176 mg of dronabinol
in sesame oil). Thus, to consume 176 mg of Marinol an individual would have to
consume 70 Marinol 2.5 mg capsules, 35 capsules of Marinol 5 mg capsules or 17-18
Marinol 10 mg capsules.* Thus, the higch dronabinol content in SYNDROS adds to
the risk of adverse outcomes from abuse and misuse of the solution.

In addition, it is unknown if the 15 mL of alcohol present in 30 mL of the formulation
will potentiate the effects of the large amount of dronabinol present in the formulation.

When ingesting delta-9-THC containing products, individuals cannot predict the intensity
of the effects that usually occur within 3 or 4 hours after ingestion. Considering that
CNS adverse reactions are dose-related, and that in antiemetic studies significant CNS
symptoms that included amnesia, confusion, delusions, and hallucinations were observed
following oral doses of 0.4 mg/kg, significant CNS effects are expected if an individual
would ingest the 150 mg of delta-9-THC present in SYNDROS.

9- Several cases of delta-9-THC unintentional overdoses from eating delta-9-THC- containing
products are reported in the peer review literature. These cases required hospitalization and
treatment, and in one case resulted in death of the individual. (Chaudry, Moss, Bashir, &
Suliman, 1991; Hancock-Allen, Barker, VanDyke, & Holmes, 2015; Hudak, Severn, & Nordstrom,
2015; Mehrpour, Karrari, & Afshari, 2012; Nicks, 2014; Sapienza, 2006; Weiss, 2015).

10- Symptoms of a delta-9-THC overdose include paranoia, hallucinations, delusions, tachycardia,
impaired motor ability, which can last for hours and result in hospital emergency room admissions.

RECOMMENDATIONS

1-  After consideration of the totality of the data (clinical and in vitro) submitted by the Sponsor,
both under the NDA or under the most recent supplemental submission, upon approval of

4 Marinol capsules contain API formulated in sesame oil, available in 2.5 mg, 5 mg and 10 mg strengths, and are supplied in
bottles of 25 and 60 capsules per bottle.
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the NDA, CSS recommends rescheduling of SYNDROS from Schedule I to Schedule II of the
CSA.

2-  CSS’s initial discussion points raised during the March 2, 2016, telecom are numbered and listed
below in italic font, followed by the Sponsor’s response in regular font, and by CSS’s responses
to be conveyed to the Sponsor in bold.

1. The formulation of the Product has important differences from Marinol that facilitate product
manipulation. Data from submitted in vitro studies do not support your claim that the Product and
Marinol capsules are chemically similar. The Product, in comparison to Marinol capsules, can be easily
concentrated by evaporation when exposed to minimal heat. In addition, a higher percentage of
dronabinol is extracted from the Product with methylene chloride than from Marinol capsules (using the
best solvent for extraction that you identified). Methylene chloride extracted on average over 85 % of
the API from the Product solution, while on average 65 % of API was extracted from the Marinol
capsules in ethanol (an efficient extraction solvent used with Marinol). You concluded that extraction of
the API from the Product and from dronabinol capsules is feasible. You further concluded that the
extraction of the API from the Product is not more efficient or that it would not afford larger quantities
of the API than the extraction from Marinol capsules, based on the assumption that a high volume of
methylene chloride would have to be used to recover large quantities of dronabinol from the oral
solution and that it will take longer to evaporate this solvent. However, the use of higher volumes of the
solution and of extraction solvents does not impede the ability to extract larger amounts of dronabinol
from the oral solution. In some instances, the use of larger volumes may actually increase the efficiency
of the extraction by decreasing the losses that result from working with smaller extraction samples.
Overall, in vitro manipulation studies demonstrate that the Product can be successfully manipulated to
afford highly concentrated extracts in solvents that can be easily evaporated to give high content
dronabinol residues that can be abused by smoking or through other routes of abuse.

Insys’ responses to each item in Question #1 are discussed below.

1. a. Agency Comment: The formulation of the Product has important differences from Marinol that
facilitate product manipulation.

Insys Response: As demonstrated in the accompanying video, Marinol capsules can be easily cut open to
obtain the sesame oil solution that contains 3 to 12 times more dronabinol per mL than SYNDROS.

CSS Response:

The argument presented compares volumes as opposed to milligram amounts in products and
extracts and is therefore not relevant. Abusers can drink directly, from the dispensed bottle, the
30 mL of the sucralose-sweetened 50 % w/w alcoholic solution containing 150 mg of dronabinol,
which based on bioequivalence studies are equivalent to 176 mg of dronabinol in sesame oil.

In the video provided, you show that it took less than 1 minute to collect 1 mL of the sesame oil
formulation by pinching and squeezing seven 10 mg Dronabinol capsules. You report that 93-
97% of the content of the capsules is collected in this manner. However, your analysis does not
consider the amount (mg) of sample lost in the manipulation of the sample. You report that the
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average amount of dronabinol contained in 1 mL of the sample is 54.85 mg. Considering that
54.85 mg of dronabinol are recovered from a sample that contains a total of 70 mg of dronabinol
(7 capsules of Marinol 10 mg strength), 21% percent of the sample is lost in the initial
manipulation process.

1.b. Agency Comment: The Product, in comparison to Marinol capsules, can be easily concentrated by
evaporation when exposed to minimal heat:

Insys Response: Drying studies conducted and documented in CHP12009 submitted in S0000 (initial
NDA submission) demonstrated that 2 mL of SYNDROS oral solution requires from 7 min (using
microwave) to 1.5 hours (using heat lamp) to dry and results in residue ranging from 330 mg to 550 mg.
This residue contains formulation excipients and is a viscous liquid, not a dry solid powder suitable for
further manipulation for oral or inhalation abuse. The amount of dronabinol contained in this residue
ranges from 9.3 mg to 9.7 mg. The resulting oily residue from SYNDROS is similar to the contents from
a single capsule of Marinol, which does not require any manipulation. These data suggest that Marinol
would be preferred choice for ease of abuse.

Moreover, Marinol capsule content can be easily manipulated compared to dronabinol oral solution in a
fraction of the time it takes to dry SYNDROS oral solution. Moreover, because the capsule content is
sesame oil, it can be used directly without any further manipulation into baking ingestible forms of
dronabinol e.g., brownies. These data indicate that Marinol capsules are easier to manipulate than
SYNDROS oral solution.

CSS Response:

You did not conduct smoking studies to conclude that Marinol would be the preferred choice of
abusers.

Your point that the sesame oil formulation can be used in the manufacture of edibles is not
relevant. Abusers will have easy access to a THC drink of pharmaceutical quality when taking
SYNDROS.

1.c. Agency Comment: A higher percentage of dronabinol is extracted from the Product with methylene
chloride than from Marinol capsules (using the best solvent for extraction that you identified).

Insys Response: As suggested by the Agency, Insys agrees that the use of a higher volume of extracting
solvent can extract a larger quantity of dronabinol. Insys conducted additional extraction studies where
equal volumes, 1 mL of SYNDROS oral solution and 1 mL content from Dronabinol capsules (10 mg
capsule), were extracted using 10 mL of the extracting solvents methylene chloride and ethanol,
respectively for the two products. The amount of dronabinol extracted from Dronabinol Oral Solution
was 4.75 mg (95 % of theoretical) and from Dronabinol Capsules was 51.1 mg (93% of theoretical).
Previous studies used lower volumes of extracting solvents (2 mL) compared to the 10 mL used in these
experiments as suggested by the Agency. Also, the additional experiments utilized equal volumes of
each product for extraction in a head-to-head comparison (see Report CH.0030 for further details).
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Based on the results of this comparison, Dronabinol Capsules provide 10.5 times the amount of
dronabinol for abuse after extraction compared to the same amount of volume from SYNDROS oral
solution. Results demonstrate that dronabinol capsules can be successfully manipulated to afford highly
concentrated extracts in solvents that can be easily evaporated to provide a higher content of dronabinol
residues that can be abused by smoking or through other routes of abuse compared to SYNDROS. Thus,
Dronabinol capsules have a higher abuse potential than SYNDROS, but both have much less than the
ubiquitous marijuana so prevalent in society.

CSS Response:

FDA did not request you to conduct additional studies increasing the volume of extraction. Our
comment regarding the use of larger extraction volumes was intended to address your statement
provided under the Study Report- Study CH022 (Page 6 of 6, lines 10-15, “Results Summary”
section of Study Report- Study CHO022). It states, “Considering that 5 mg and 10 mg capsules
strengths are available it is possible to extract a larger quantity of Dronabinol from the same
volume of sesame oil for Dronabinol capsules. Whereas for the oral solution, only one strength is
available (5 mg/mL) and in order to recover larger quantities, higher volumes of oral solution will
need to be extracted which will take longer to evaporate the extract.” CSS’s comment reflected on
the fact that the use of higher volumes of the solution and of solvent should not be considered an
impediment for a determined abuser to extract the large amount of dronabinol contained in
SYNDROS.

Under the new experimental conditions percent extraction of dronabinol increased from 85% to
95% when working with the oral solution and increased from 66 % percent to 73 % overall yield
when using Marinol capsules. You reported a 93.5% extraction yield when working with the
Marinol capsules, however this calculation does not take into consideration that when working
with the Marinol capsules, on average, 21. 5 percent of the sample was lost in the handling process
of the sesame oil formulation.

Based on your most recent studies, it can be predicted that approximately the totality of the
dronabinol contained in the 30 mL of the dispensed product could be easily extracted when using
higher extraction solvent volumes.

2. The Product has inherent PK/PD properties that make it potentially more abuseable than Marinol.
Although the Product and Marinol capsules can both be abused by oral ingestion, the Product may
serve as an easily accessible source of a large amount of dronabinol (150 mg of dronabinol in 30 mL of
a 50% w/w alcoholic solution) for purposes of abuse. Additionally, and not addressed in your
submission, the Product can be taken sublingually and absorbed bypassing oral ingestion. This raises
the potential for another abuseable route of administration of high doses of dronabinol at levels that are
not practically achievable with Marinol.

Insys Response:

Insys does not agree that SYNDROS oral solution has more abuse potential than Marinol due to the
inherent PK/PD properties of the Product. The active moiety has not been structurally or chemically
modified in any way that would result in different PK/PD characteristics. Further, it should be noted that
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Insys demonstrated bioequivalence between two products via an adequately conducted clinical trial
(INS-12-015), confirming similar PK/PD characteristics for both products.

Marinol Capsules are available in 60-count bottles for the 10 mg strength [NDC0051- 0023-21], such
that an intended abuser may obtain 4-times more (600 mg) of the total amount of active ingredient,
dronabinol, than is contained in a bottle of SYNDROS (150 mg). This 4-fold lower concentration in
SYNDROS confers a lower risk for abuse than Marinol. Further, it can be reasonably expected that even
in the case of sublingual/buccal administration the higher concentration of dronabinol in Marinol will
provide a greater absorption gradient leading to faster attainment of higher concentrations relative to
SYNDROS. The latter is also likely to contribute to lower abuse potential for SYNDROS relative to
Marinol.

Sativex, an oromucosal spray containing THC and CBD, is marketed in the United Kingdom and
Canada by GW Pharmaceuticals. Each milliliter of Sativex contains 27 mg of dronabinol and 25 mg of
CBD in 50% ethanol and '{§% propylene glycol. It should be noted that even with smaller volumes of
highly concentrated alcohol spray (approximately 5-fold higher concentration than SYNDROS)
administered oromucosally, the Tmax for THC is 1 hour (Sativex, Summary of Product Characteristics,
May 20, 2015; GW Pharma). Further, holding large volumes of lower concentration liquid in the oral
cavity for a prolonged period of time to facilitate sublingual absorption do not lend itself as a route for
abuse. The maximum amount of volume that can be comfortably retained in the sublingual pocket is
reported in the range of about 0.4 mL. Consequently, the sublingual/buccal route of administration
presents a much lower potential for abuse for SYNDROS relative to Marinol.

Based on all of the above data, Insys submits that SYNDROS would have a lower potential for abuse
relative to Marinol capsules.

CSS Response:

Clearly the API of both Marinol and SYNDROS are the same. The formulations are not. We
maintain that an alcohol based sweetened dronabinol solution is more likely to be abused without
the need for any manipulation when compared with that needed to abuse Marinol. While we
agree that the active moiety in SYNDROS has not been structurally or chemically modified in any
way compared to Marinol, we disagree that formulation differences would not result in different
PK/PD characteristics. SYNDROS has a shorter T1/2 than Marinol. This might explain some of
the PD differences.

We understand that the sublingual route of abuse of a liquid product may be difficult, but this has
not been studied. It still remains more likely that SYNDROS has greater abuse potential
sublingually than Marinol. Rl

3. Physical manipulation of the Product is easier than with Marinol. Removing the formulation, either
from the Product dispenser or extracting the sesame oil formulation from the capsules, would be the
first step in physical manipulation for purposes of abuse. In vitro studies demonstrated that it is easier
and more efficient to remove the dronabinol solution from the Product dispenser than to remove the
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sesame oil formulation from capsules. Although you did not conduct specific studies to show this
difference, a loss of approximately 30 % recovered API was reported in the preparation of the sesame
oil sample for the drying studies. As part of the drying studies, the content of one capsule of Marinol
was taken up by syringe, and the amount of API recovered from the sample was measured. Although the
sample was not subject to any further manipulation, a high percentage of the API was lost in the
process. The loss of recovered API may be explained by the loss of the sesame oil formulation due to the
adherence of the oil to any instrument used to handle the samples.

Insys Response

Approximately 30% loss was reported while using a syringe for removal of the capsule content from
Marinol. Insys conducted additional studies where the capsule was simply cut open with scissors and the
content was squeezed out. In trials using seven capsules, 93-97% of the content was recovered (see
Report CH.0030). As demonstrated in the accompanying video, removing the capsule content from
seven capsules takes less than 1 min. The resulting liquid does not require any further manipulation for

abuse and the liquid from the capsule contains 3 to 12 times more dronabinol on an “mL to mL” basis
than SYNDROS.

Therefore, physical manipulation of Dronabinol capsules to recover its liquid content is relatively as
easy as SYNDROS oral solution. In the drying studies, the shortest duration for drying time for 2 mL of
SYNDROS oral solution was 7 min when using a microwave. In 7 min all 60 capsules in a bottle of
Marinol can be opened and the content recovered. Using 10 mg capsules, that would provide 465 mg
dronabinol (based on at least 93% recovery of capsule content) for abuse compared to 5 mg from
SYNDROS oral solution in terms of total amount recovered by physical manipulation (see Table 1
below). These data suggest that Marinol capsules have greater potential for abuse than does SYNDROS.

Tablel Comparison of Time to Recover Liguid from Syndros Bottle and Marinol
Capsule Bottle by Drug Abuser
Syndros Marinol 2.5 mg | Marinol 5 mg | Marinol 10 mg
Bottle Capsule Bottles | Capsules Bottle | Capsule Bottle
Content of Bottle 30 mL 60 Capsules 60 Capsules 60 Capsules
Total THC content 150 mg 150 mg 300 mg 600 mg
per Bottle
Estimated time to 5.4 minutes 5.4 minutes 5.4 minutes
remove liquid and
THC Recovered | About 150 mg About 150 mg About 300 mg About 600 mg
from Capsules by
abuser
Estimated Time 5.4 nunutes 2.7 minutes 1.4 minutes
for Recovering
150 mg THC
Approximate mg
of THC per mL of Smg 15mg 30 mg 60 mg
liquad
CSS Response:

Your finding is not relevant. The 150 mg of dronabinol (bioequivalent to 176 mg of dronabinol as
supplied in Marinol capsules) contained in SYNDROS are immediately available for consumption
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by an abuser. SYNDROS can be drunk quickly without any prior manipulation. You haven’t
performed a test to dispute the pleasant sweet alcoholic flavor.

4. The studies conducted with the Product are not convincing to demonstrate that it cannot be easily
abused by inhalation (smoking and vaping). In vitro evaporation studies (drying studies) showed that
the alcohol component of the Product is readily volatilized when exposed to minimal heat, affording
concentrates that can be used for smoking or vaping or, as you state in your submission, used
intranasally. However, you did not conduct smoking or vaping studies with these concentrated residues.
Use of these concentrates was limited to the application of the residues to tobacco paper, and you did
not use these concentrates to spike traditional tobacco cigarettes or in vaporization studies using e-
cigarettes. The submitted studies explore the feasibility of abusing these concentrates through the
intranasal mucosa; however, the intranasal route does not seem to be a common route of abuse of
dronabinol. Moreover, your submitted smoking and vaping studies comparing the Product to Marinol
capsules have major deficiencies.

Insys Response: Insys does not agree with the Agency’s assertion that Insys’ smoking and vaping
studies have major deficiencies. As stated earlier, the Information Request dated December 30, 2015,
contained a request to conduct studies to assess the feasibility of vaping the oral solution and the
contents of the Marinol capsules, as well as the reconstituted product extracts using a representative
electronic cigarette device (E-cigs) as well as using other vaporizers such as the Volcano. There are no
standards for conducting these types of trials and Insys had one month to research the available devices
on the market for abusers, obtain the devices, familiarize yourselves with their use, determine how to
conduct these trials, conduct the studies, and provide the Agency with the results. Insys tried to replicate
the conditions that an actual abuser would use and not those carefully developed conditions of a research
laboratory for vaporizing.

4. a. You evaluated the feasibility of smoking dronabinol by applying the dronabinol containing residue
extracted from the products to tobacco rolling paper as a vehicle for smoking the residue. This method
was demonstrated to be ineffective for the purpose of smoking dronabinol, because the tobacco paper
rapidly turned to ash as it quickly combusted. However, this result is of limited utility since a modified
strategy would likely provide a means of successful administration via the smoking route.

Insys Response: For an abuser the general criteria are to be able to manipulate any product with minimal
efforts and within a reasonable time. If applying the product directly to the tobacco rolling paper and
then smoking does not work, then the modified strategy for an abuser will be to use an actual cigarette to
absorb product. These studies were also conducted and previously provided results demonstrated that
only the sesame oil from Marinol capsules was successfully burned when combined with a tobacco
cigarette. Both products would require considerable forethought and significant expenditures of time and
effort to obtain similar results from buying marijuana, which doesn’t seem like a reasonable assumption.

CSS response: You did not conduct appropriate studies to demonstrate that concentrates
obtained by evaporation of your product cannot be smoked.

b. You evaluated the feasibility of using traditional cigarettes spiked either with the Product solution or
the content of Marinol capsules, and you concluded that it was not possible to smoke either preparation.
However, these studies, including the methods used to apply the extracted dronabinol to the cigarette
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and the conditions used to simulate smoking, were not adequately described. Also, there was no
comparison using a tobacco cigarette alone with the same methods, in order to provide assurance that
the methods had the potential to administer dronabinol by measuring nicotine administration for all
samples.

Insys Response: The experimental details were described in the Report CHP12009. Both products were
directly applied to a cigarette until the cigarette was saturated. The amount of product applied to the
cigarette was recorded in the report. Product soaked cigarettes were then air dried. Time of drying was
also recorded in the report. To simulate smoking, the method utilized was applying a vacuum at the end
of the lighted cigarette and passing smoke through an ethanol solvent trap to trap dronabinol contained
in the smoke. The method showed presence of dronabinol in the solvent trap when analyzed.

CSS Response: CSS’s initial question was based on the review of the data found in Report
CHP12009. You did not use a concentrate of the product when spiking the cigarettes and you did
not include appropriate standards in your study.

¢. You conducted studies to evaluate the amount of dronabinol that could be inhaled by vaporization of
the dronabinol solution from the Product or by vaporization of the contents of Marinol capsules, using
the Volcano vaporizer. Under your experimental conditions, the amount of vaporized dronabinol using
the Volcano apparatus was low; however, your chosen experimental conditions may not have been
optimal to achieve the highest levels of dronabinol vaporization. The studies conducted by Solowij et al.,
2014, using the Volcano vaporizer and tetrahydrocannabinol (THC) samples applied to the Volcano
Liquid Pad in ethanol demonstrate that up to 78 % of THC could be recovered at the same temperature
of vaporization used in your vaporization studies. The discrepancy between your study results and the
published data may be due to the manner in which samples were prepared and applied to vaporization
pad, as well as the way the vapors were collected. Study results more aligned with published data could
potentially have been achieved if formulation extracts taken in ethanol were loaded into the Volcano
Liquid Pad, instead of the loading of the formulations without prior manipulation.

Insys Response: Insys reviewed the methodology used in Solowij et al., 2014 publication (BMC
Pharmacology and Toxicology 2014, 15:58; A Protocol for the delivery of cannabidiol (CBD) and
combined CBD and delta-9-tetrahydrocannabinol (THC) by vaporization). Researchers used several
preliminary experiments to optimize the vaporization conditions as well as techniques to capture the
active ingredient from vapors collected in the balloon. Ethanol was used simply to apply the active
ingredient to the pad and was pre-evaporated prior to vaporization. Researchers also used multiple
balloons to collect vapors. The careful methodology was developed so that it could be used in a future
clinical trial to deliver consistent doses of CBD and THC to the subjects.

A survey of You-Tube videos on the internet showed that appearance of visible smoke that is collected
in the plastic bag is the clue for a user that the marijuana has vaporized when a Volcano vaporizer is
used. In Insys’ experiments, SYNDROS was directly applied to the liquid pad and vaporized. The
vapors generated were directly passed through the ethanol solvent trap to trap dronabinol. Visual
observation indicated that for both SYNDROS oral solution and Dronabinol capsules, when applied
directly to the solvent trap, the smoke did not appear for four to five minutes, presumably due to the
formulation components contained in SYNDROS oral solution and sesame oil in dronabinol capsules.
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Insys conducted additional experiments where 1 mL of SYNDROS oral solution and 1 mL capsule
content from 10 mg capsules were vaporized directly using a Volcano vaporizer. SYNDROS oral
solution yielded an average of 0.162 mg dronabinol based on two trials. Marinol capsules content
yielded an average of 0.080 mg dronabinol following two trials (see Report CH.0029 for further details).

If the carefully developed techniques used in the Solowij publication are used on both products after
extraction, the fact that approximately 51 mg of dronabinol can be extracted from 1 mL of Dronabinol
capsule content versus 4.75 mg of dronabinol extracted from 1 mL of SYNDROS oral solution makes
capsules more likely to be abused using the volcano vaporizer and Solowij techniques. However, these
studies demonstrate that the use of the Volcano is not a viable method of abusing either SYNDROS or
Dronabinol capsules because very small amounts of dronabinol are recovered in 25-30 minutes of
vaporization.

CSS Response:

You have not addressed CSS’s original question. You have not conducted studies to prove that
extracts of your formulation can be taken in alcohol and vaporized using the Volcano vaporizer.
Your assessment that an abuser will limit the extraction and preparation of dronabinol oil for
smoking purposes to the use of 1 mL of SYNDROS is not supported by data. In order to prepare
extracts of marijuana for smoking, abusers report going through the extremes of conducting
liquid gas extraction utilizing flammable low boiling hydrocarbon gases such as butane and
propane (Raber, Elzinga, & Kaplan, 2015). In addition, published data in peer review journals are
available in the public domain and there is no way to control who has access to it.

d. You conducted studies to assess the feasibility of vaping the dronabinol solution from the Product
versus vaping the contents of Marinol capsules using a specific type of electronic cigarette. These
studies showed a low recovery of dronabinol from vaporization of the non-manipulated samples of the
formulations or from extracts in ethanol under the experimental conditions chosen. However, these
studies are not conclusive because no validation of the conditions chosen including the type of e-
cigarette selected, the temperature and power of the vaporizer, the solvent selected in the preparation of
the samples, the smoking procedure selected, and the smoking machine used was not provided or
conducted.

Insys Response: On December 30, 2015, Insys received a Request for Information that asked “to
conduct studies to assess feasibility of vaping oral solution and the contents of the Marinol capsules
using representative electronic cigarette devices (E-cigs)”. There are no Guidance documents concerning
the conduct of these studies. Based on this request, Insys evaluated several commonly used E-cigs for
their ability to produce visible smoke. Appearance of visible smoke is how E-cigs are checked by the
user for vaping. That is how an abuser will assess if an E-cig is working. This was also confirmed by
conversations with regular E-cig users at the local vaping supply stores. The E-cigs evaluated were
Subox Mini, Cannastick, Pinnacle Pro, Ambassador Kit V4 and Vaporesso. E-cigs with cotton and silica
wick did not work as the atomizers burned due to over-heating when used for these two products. These
types of E-cigs would be unsuitable for an abuser as atomizers would have to be replaced frequently
adding to the cost of using such a device. Vaporesso was used in all the experiments because it produced
smoke for both products. Wattage used for the experiments was recorded in the reports. For simulation
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of smoking, the E-cig was attached to a vacuum source and smoke was passed through an ethanol
solvent trap to trap dronabinol in ethanol. This procedure was described in the report. Validation of the
method was addressed by the screening of several E-cigs to choose the one that allowed for visual
confirmation through the appearance of smoke with these products. Not all the E-cigs have wattage
control. The ones that provided wattage control, wattage was used where atomizers did not short out
after each use and where the units did not overheat. The Vaporesso brand of E-cig uses a ceramic wick
that was found to be most suitable for use with these products. The wattage was selected based on the E-
cig generating consistent smoke for vaping from each product and at the same time not overheat.

Insys has conducted additional studies using the Vaporesso E-cig with 1 mL of SYNDROS oral solution
and 1 mL of Dronabinol capsule content from 10 mg capsules in a head-to-head comparison. From 1 mL
of SYNDROS oral solution, 0.088 mg of dronabinol was recovered as the average of two trials (see
Report CH.0029). From 1 mL of Dronabinol capsule content 2.44 mg of dronabinol was recovered as
the average of two trials. This experiment demonstrated that capsule content from 10 mg capsules can
deliver a dose 27 times higher of dronabinol compared to SYNDROS oral solution when used directly in
an E-cig.

The results from these additional studies, combined with the results from the earlier trials, confirm that
Marinol capsules have greater abuse potential than SYNDROS oral solution.

CSS Response:

Your study did not include a THC standard to validate the conditions of the study, and does not
address the feasibility of using extracts or concentrates of SYNDROS for the purpose of abuse.
See response to question 4. b regarding the limited scope of comparing SYNDROS to Marinol
capsules in mL per mL basis.

5. As a sweet alcoholic solution of dronabinol, the Product is formulated such that it would be appealing
to users and abusers. The large content of dronabinol in the Product and the composition of the
formulation (150 mg of dronabinol in 30 mL of a 50% w/w alcoholic sweetened solution), and
bioavailability of the solution relative to the Marinol capsule (150 mg bioequivalent to 176 mg of
dronabinol capsules) adds to the abuse potential of the formulation and to the risk of adverse outcomes
and of unintentional overdose from abuse when taken through the oral route as CNS adverse reactions
are dose-related. In addition, the perceived risks associated with drinking 30 mL of an alcoholic
solution may be different than the perception of the risks associated with ingesting 70 Marinol 2.5 mg
capsules or 17 Marinol 10 mg capsules, though the bioequivalent amount of dronabinol taken in both
situations may be the same.

Insys Response: The perception that the risk of overdose from ingestion of liquid preparations is
different from that of the unintentional overdose of a solid dosage form appears speculative in the
absence of data to support such a premise. Abuse is often intentional and not unintentional and in the
case of SYNDROS, the likability and safety were demonstrated to be comparable to Marinol (Study
INS-13-017) at supratherapeutic doses 3-fold higher than the typical therapeutic dose. Overdosage also
depends upon product characteristics of the supplied product. Specifically, the bottle containing
SYNDROS has a total amount of dronabinol of 150mg. In contrast a 60 count bottle of Marinol 10 mg
capsules that has a total amount of dronabinol of 600mg. The 4-fold lower total quantity of dronabinol
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confers a much lower risk due to unintentional (or intentional) overdose for individuals likely to abuse
SYNDROS. Consequently, dose related adverse effects due to overdose would be expected to be greater
with the 600 mg of Marinol accessed from a single 60 count bottle of 10 mg capsules in contrast to the
4-fold lower total dose of 150 mg accessed from a single bottle of SYNDROS. Thus, the risk of
overdose associated with Marinol is higher than that associated with SYNDROS.

CSS Response:

We agree with your statement that overdosage depends upon the product characteristics of the
supplied product; however we don’t agree that the risk of overdose and the occurrence of serious
psychiatric adverse events in the context of abuse are higher with Marinol than with SYNDROS.
Your product provides 150 mg of dronabinol (bioequivalent to 176 mg of dronabinol in sesame
oil). Thus, to consume 176 mg of Marinol an individual would have to consume 70 Marinol 2.5 mg
capsules, 35 capsules of Marinol 5 mg capsules or 17-18 Marinol 10 mg capsules. While one may
drink the 30 mL of your product without realizing that he or she is consuming a large amount of
dronabinol, the individual will certainly have to make a conscious decision to ingest such a large
number of capsules. Under the latter circumstances overdose will be intentional.

Several cases of delta-9-THC unintentional overdoses from eating delta-9-THC- containing
products have been reported in the peer review literature. These cases required hospitalization
and treatment, and one case resulted in the death of the individual (Chaudry et al., 1991;
Hancock-Allen et al., 2015; Hudak et al., 2015; Mehrpour et al., 2012; Nicks, 2014; Sapienza,
2006; Weiss, 2015)

6. The Product mediates a greater array of psychiatric adverse events (AEs). In the human abuse
potential study (Clinical Trial INS-13-017) there were more psychiatric AEs (euphoric mood, thinking
abnormal, and hypervigilance) following administration of the Product compared with administration of
Marinol, when the same dose amounts are administered. This was true for both 10 mg and 30 mg
administered doses.

Insys Response: It is Insys’ assessment that there are no differences in the incidences of these adverse
events between Marinol and SYNDROS oral solution when compared at the same dose level (10 mg or
30 mg) as outlined in Table 2 with p-values ranging from 0.25 to > 0.99 for each of the AE comparisons
for “All Marinol” compared to “All Dronabinol.” For example, a comparable rate of AEs was noted with
euphoric mood occurring at 68.6% and 72.2% for Marinol and the SYNDROS oral solution,
respectively at the 10mg dose. Similarly, a comparable rate of AEs are noted for euphoric mood at the
supratherapeutic dose of 30 mg with AEs rates of 81.1% and 87.5% in the Marinol and SYNDROS oral
solution treatments, respectively. The adverse event of thinking abnormal generally occurred at a very
low incidence of 1 and 2 subjects following SYNDROS oral solution 10 and 30 mg, compared to 0 for
both Marinol doses. Whereas hypervigilance occurred in 1 subject following Marinol 10 mg (compared
to 0 subjects following SYNDROS oral solution 10 mg). In contrast, 2 subjects experienced
hypervigilance following SYNDROS oral solution 30 mg compared to 0 subjects following Marinol 30
mg. The adverse events observed are very similar between treatments and generally occur at low rates.
In such circumstances, the data obtained from Visual Analogue Scale (VAS) measurements can be very
helpful in interpreting these relevant safety events. In this study, the VAS scales for High showed
similar Emax scores for Marinol and SYNDROS, although the means were slightly higher for
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SYNDROS, with no statistical significance. In the totality of the data from this study, it shows that both
substances were very similar in the responses elicited to measures related to abuse potential. Overall, the
incidence of the adverse events in Table 2 were comparable between the treatment administered at the

same dose level

(Marinol 10 mg vs. SYNDROS oral solution 10 mg and Marinol 30 mg vs. SYNDROS oral solution 30
mg). Comparable results are also observed for the psychiatric AEs across all studies conducted as
depicted in Table 3 below.

In summary, the totality of the data suggests a comparable rate of psychiatric AEs for both SYNDROS
and Marinol.

Table 2. Treatment-Emergent AEs for Psychiatric Disorders (euphoric mood, thinking abnormal and
hypervigilance) Clinical Study Report INS-13-017 (Human Abuse Liability Study)

Preferred Term Placebo Marinol Marinol | Dronabinel Dronabinol All All p-value?
(IN=39) {10mg) {30mg) {10mg) (30mg) Marinol | Dronabinol
MN=35) N=37) (N=36) (N=40) N=72) (N=76)
Euphoric Mood | 3 (7.7) 24 (68.6) |30 (81.1) [26(72.2) 33 (87.9) 54 (75%) | 61 (80%) |p=0.55
Thinking 0 0 0 1(2.8) 2(5.0 0 3 p=0.25
abnormal
hypervigilance 0 1(2.9) 0 0 2(5.0 1 2 p=0.99

Table 3. Treatment-Emergent AEs for Psyvchiatric Disorders (euphoric mood, thinking abnormal and
hypervigilance) from Pharmacokinetic Studies?
Study INS-08-008 Study INS-10-012 Study INS-12-015 Study INS004-15-059
Dronabinel SYNDROS |Marinol | Marinol
SYNDROS Oral Marinol |SYNDEROS | Marinoel |SYNDROS [Parinel “az L T
Preferred . = - = 4.25 mg Smg 5 mg
10 mg Solution 10 mg Smg 10 mg 4.25 mg Smg = = =
Term 10 mg® Fed Fed Fasted
N=18 N=18 N=18 | N=169 | N=171 | N-104 [N-104]| N=52 | N-54 =53
1 (%) n (%) n (%) n (%) n (%) n(%) | n(%) | n(%) | n(%) | n(%)
Euphoric
Mood 0 0 0 1(0.6) 0 0 11L0) | 2(38) 0 1(1.9)
Thinking
Abnormal 0 0 0 0 0 0 0 0 0 0
Hyper
vigilance 0 0 0 0 0 0 0 0 0 0

Integrated Summary of Safety, NDA 205525
"Previous test fornmlation of Dronabinol Oral Solution

CSS Response:

We agree that abuse associated adverse events (AEs) reported between SYNDROS and equivalent
doses of Marinol are similar (the differences were not statistically significant). SYNDROS,
however, consistently shows a greater number of these AEs, at equivalent doses, as well as some
that were not seen at all with Marinol. A greater number of subjects experienced a euphoric
mood with SYNDROS compared with Marinol at both 10 mg and 30 mg (your Table 2).
Similarly, again in Table 2, there were no reports of thinking abnormal with either dose of
Marinol while there were a small number with SYNDROS, more at 30 mg than 10 mg.
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The pharmacodynamic results from your HAPS, Visual Analog Scale (VAS), consistently show
greater drug abuser preference with SYNDROS as compared with Marinol. The High VAS mean
Emax of Marinol 10 mg/SYNDROS 10 mg was 60.5/67.3 while Marinol 30mg/SYNDROS 30 mg
was 85.8/88.8. Similarly, the Stoned VAS mean Emax of Marinol 10 mg/SYNDROS 10 mg was
53.0/55.9 while Marinol 30 mg/SYNDROS 30 mg was 81.1/84.4. Finally, the Drug Liking VAS
mean Emax of Marinol 10 mg/SYNDROS 10 mg was 78.1/81.4 while Marinol 30 mg/SYNDROS 30
mg was 89.0/91.7. Although not statistically significant, SYNDROS consistently shows a trend of
more AEs associated with abuse and greater drug abuser preference than Marinol.

7. The human abuse potential study (Clinical Trial INS-13-017) demonstrated that the Product has an
abuse potential comparable to that of Marinol in recreational cannabis users, when taken as prescribed,
following administration of single doses no greater than 30 mg. This study did not evaluate multiple
dosing effects and drug liking at higher doses. The abuse potential of the Product relative to that of
Marinol when administered via the sublingual route was not addressed in human abuse potential
studies. Both alcohol and dronabinol are readily absorbed sublingually, raising the potential for
another abuseable route of administration of the Product which would not be possible with Marinol.

Insys responses to each item in Question #7 are discussed below. The Agency comments from

Questions #7 are presented in italic font and Insys’ response is in regular font. Agency Comment: The
human abuse potential study (Clinical Trial INS-13-017) demonstrated that the Product has an abuse
potential comparable to that of Marinol in recreational cannabis users, when taken as prescribed,
following administration of single doses no greater than 30 mg. This study did not evaluate multiple
dosing effects and drug liking at higher doses.

Insys Response: The doses of SYNDROS were selected based on doses previously demonstrated to
produce significant effects on measures of drug liking in non-dependent recreational drug users. Since
the objective of the study was to compare dronabinol in oral solution to its active control (Marinol), it
was deemed most appropriate to directly compare the same doses of each drug within a range of doses
that have been previously shown to create positive effects on subjective measures. Previous studies have
used 10 to 20 mg dronabinol and have shown significant effects on measures of abuse potential (Kirk et
al 1998; Hart et al 2002; Schoedel et al 2012). In this study, two doses were used that would be expected
to produce positive subjective effects in the study population, i.e., 10 and 30 mg. A higher dose of 30 mg
was selected to represent a supratherapeutic dose that would be well tolerated in the study population.

Human abuse potential studies are designed to evaluate single-dose administration, and therefore, these
studies do not evaluate multiple dosing effects. In addition, this study was designed in accordance to the
recommendations of the FDA Guidance for Industry which clearly states that single-dose
administrations are evaluated. Specifically, the Guidance states the following:

The human abuse study measures repeated single-dose administrations over a period of time, determined
by the time course of the drug’s effects. (FDA Guidance for Industry: Assessment of Abuse Potential of
Drugs, Draft Guidance, January 2010, p.14).

Also, it is important to note that each subject in Study INS-13-017 received repeated single-dose
administrations — a total of five administrations of drug/placebo (SYNDROS placebo).
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In August 2013, the study protocol INS-13-017 was submitted to the FDA for review and comment. In
December 2013, the Agency provided Insys with a Written Response outlining the following
recommendation on dosing:

The purpose of the study is to evaluate the abuse potential of Dronabinol Oral Solution in comparison to
Marinol, a marketed Schedule III substance. Thus, the doses of your product that are tested should be
equivalent in actual milligram (mg) amounts to the doses of Marinol that will be used as the positive
control. The protocol should be revised so that the doses of Dronabinol Oral Solution are 10 and

30 mg, since the doses of Marinol that will be tested are 10 and 30 mg. (IND75228, FDA Meeting
Request—Written Response, December 2013).

Based on these written recommendations, Insys incorporated the Agency’s comments and proceeded
with the study. No comment or recommendation was provided on selecting a dose higher than 30 mg.
Also, it is important to note that the Agency did not disagree on the single-dose administration outlined
in the protocol and did not recommend that a multiple-dose administration study design should be
chosen. Thus, the results from this study do support Insys’ position that SYNDROS is no more likely to
be abused than Marinol.

Agency Comment: The abuse potential of the Product relative to that of Marinol when administered via
the sublingual route was not addressed in human abuse potential studies. Both alcohol and dronabinol
are readily absorbed sublingually, raising the potential for another abuseable route of administration of
the Product which would not be possible with Marinol.

Insys Response: While drugs can certainly be abused by other routes, the primary objective of the
current study was to evaluate the abuse potential of SYNDROS oral solution when ingested. Absorption
while in the mouth can in part be mediated by sublingual absorption as well as by GI absorption,
particularly because a portion of the drug with saliva is swallowed. Generally, sublingual administration
is also mediated more readily when tablets or solid dosage forms are kept under the tongue compared to
a liquid, as the dosage form remains intact long enough to be held under the tongue. With an oral
solution, the length of time that the solution could be held under the tongue without swallowing would
be comparably shorter than that of a solid dosage form. With attempts to hold the solution under the
tongue, it is expected that a large proportion of the solution would be inevitably swallowed and thereby
absorbed by the stomach/GI. The maximum amount of volume that can be comfortably retained in the
sublingual pocket is reported to be in the range of about 0.4 mL. In this case, dronabinol was
administered as an oral solution directly into the mouth using a syringe. Attempts to hold a solution
under the tongue would be expected to be in short duration and highly variable with the degree of
swallowing and time to first swallow. Sativex, an oromucosal spray containing THC and CBD, is
marketed in the United Kingdom and Canada by G Pharmaceuticals. Each mL of Sativex contains 27
mg of dronabinol and 25 mg of CBD in 50 % ethanol and | {§ % propylene glycol. It should be noted
that even with smaller volumes of highly concentrated alcohol spray (approximately 5-fold higher
concentration than SYNDROS) administered oromucosally, the Tmax for THC is 1 hour (Sativex,
Summary of Product Characteristics, May 20, 2015; GW Pharma) Consequently, the sublingual route of
administration presents a much lower potential for abuse for SYNDROS relative to Marinol, when
compared to the current preferred method, smoking.
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CSS Response:

The preclinical and clinical abuse potential studies recommended in the Agency’s Guidance on
abuse potential assessment are studies recommended for use in evaluating the abuse potential of
new drugs. These few studies (animal drug discrimination, self administration, and dependency
studies and the human abuse potential study), which are unique for assessing abuse potential,
need to be evaluated as one part of the usual safety and efficacy and chemistry studies used for
assessing new drugs. We agree with you that the results of your Human Abuse Potential Study
(HAPS), when viewed in isolation and not in the context of the overall properties of the drug, may
have confused Insys interpretation that your drug product (SYNDROS) is no more likely to be
abused than Marinol. Although the HAPS provides important information about the abuse
potential of a drug, it does not mitigate the in vitro evaluations of your product which suggest its
greater abuse potential. When these clinical results are combined with the in vitro studies, we
find that SYNDROS has greater abuse potential. As you know, the HAPS represents individual
responses to single dose administrations of a range of doses of your drug relative to a positive
control. It does not give us abuse related information from multiple dosing of your drug product
over a period of days or factor in abuse by alternative routes of administration or aberrant
behaviors.

Our viewpoint on the sublingual route of abuse is addressed in CSS’s response to Question #2.

DiScusSION

Based on the data discussed between FDA and the Sponsor via a Telecom on March 2, 2016, the
Sponsor conducted additional extraction studies, and vaporization and smoking studies.

Extraction Studies (Report CH0030, Protocol CHP16015, March 7, 2016)

The Sponsor repeated extraction studies using higher volumes of extraction of the selected extracting
solvents to extract dronabinol from a larger and of a higher concentration sample of the dronabinol in
sesame oil formulation and from a smaller sample of the Dronabinol Oral Solution. Table 1 summarizes
the experimental conditions used by the Sponsor in the most recent studies and in prior studies, and data
from these studies.

Under the new conditions, instead of using samples of SYNDROS and of the Marinol formulation in mg
per mg equivalent amounts, as the Sponsor did in prior studies, the Sponsor used equal sample volumes.
As shown in Table 1, in the new studies the Sponsor utilized 10 mL of the extracting solvent (methylene
chloride or ethanol), 1 mL of the Dronabinol Oral Solution (5 mg/mL) and 1 mL of the capsule contents
from punctuating and squeezing seven Marinol 10 mg capsules. The Sponsor reports obtaining a sample
that contains 60 mg of dronabinol in 1 mL of sesame oil formulation. The same extraction solvents as in
previous studies were used; methylene chloride to extract dronabinol from the Oral Solution and ethanol
to extract dronabinol from the sesame oil preparation. Under the new conditions the Sponsor used the
same vortexing time of 60 seconds, and allowed the same time of organic layer separation (15 minutes
after centrifugation at 4000 rpm). Upon extraction the solvents were evaporated recording the required
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drying times and upon evaporation the residues were taken in ethanol and the amount of dronabinol
extracted was determined by HPLC. Studies were conducted by duplicate.

Under the prior conditions using 2 mL of the Oral solution and 2 mL of methylene chloride the Sponsor
reported extracting 85 % of the dronabinol in the sample. Under the new conditions the 10 mL of
methylene chloride were evaporated in 40 minutes (samples were dried for 50 minutes under the prior
conditions). Under the new conditions of the study the Sponsor extracted on average 95 % of
dronabinol from the Oral Solution.

When extracting dronabinol from the sesame oil formulation the Sponsor used 1 ml of the sesame oil
formulation (containing on average 54.87 mg of dronabinol (Report-CH 0030, page 4 of 5, Table 5:
Results for Dronabinol Capsule Extraction Studies using Ethanol) obtained by puncturing Marinol
capsules with a scissor or a sharp needle, and squeezing the content of 7 Marinol 10 mg. Of note: The
average amount of dronabinol contained in 1 mL of the sample obtained by the Sponsor is reported to
be 54.85 mg. Considering that 54.85 mg of dronabinol are recuperated from a sample that contains a
total of 70 mg of dronabinol (7 capsules of Marinol 10 mg strength), 21 % percent of the sample is lost
in the initial manipulation process. The Sponsor claims that it took them less than a minute to go
through this procedure.

Table 1: In Vitro data from extraction studies. Highlighted cells show main differences between the
experimental conditions used in prior and in the most recent studies

DATA FROM STUDIES SUBMITTED DATA FROM STUDIES SUBMITTED IN
IN MARCH, 2016 JANUARY 2016
SYNDROS DRONABINOL SYNDROS DRONABINOL
CAPSULES CAPSULES
1 ml 1 mL from 7 2 mL 660 mg of sesame oil
Dronabinol 10 formulation from 50
mg capsules Dronabinol 2.5 mg
capsules
Average amount of | 5 mg 54.85 mg 10 mg 10 mg
dronabinol, in mg (100 %) (78.4 %) (100%) (8 %)
( % manipulation
efficiency)
Extraction Solvent | 10 mL 10 mL Ethanol |2 mL 2 mL Ethanol
Methylene Methylene
Chloride Chloride
Agitation and Layer | Vortexed (1 Vortexed (1 Vortex (1 min) | Vortex (1 min)
Separation min) min) Separation after | Separation after
Separation after | Separation after | allowing allowing sample to
centrifugation centrifugation sample to rest rest for 30 min.
for 15 min. at for 15 min. at for 45 min.
4000 rpm 4000 rpm
Drying Time 40 min 150 min 50 min 75 min
Appearance of Clear, colorless | Clear, pale Clear, colorless | Clear, pale yellow
Dried Residue viscous residue | yellow viscous | viscous residue | viscous residue
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residue
Avg. Dronabinol 4.75 mg 51.11 mg 8.87 mg 6.57 mg
extracted (mg)
% Dronabinol 95 % 93 % 89 % 66 %
Recovered from
Initial Sample
Weight
% Dronabinol 95 % (From 73 % (From 70 | 88.7 % 5.25 % (From 125
Recovered from Smg) mg, 7 x 10 mg mg, 50 x2.5 capsules)
Formulations capsules)

Upon extraction and evaporation of the solvent, which took approximately 2 hours and a half, the
Sponsor recuperated on average 93 % of the sample (51.1 mg out of 54.85 mg). Under the prior
extraction conditions (samples were vortexed for 60 seconds, allowed to separate for 30 minutes and
dried for 75 minutes) the Sponsor reported extracting 65.5 % of the theoretical amount of dronabinol
when using ethanol. Considering the amount of dronabinol lost in the initial manipulation of the
samples, and amount of dronabinol extracted from the sample, the overall extraction yield of dronabinol
from the Marinol capsules is 73%.

Conclusions:

I- Under the new experimental conditions percent extraction of dronabinol increased from 85 % to
95 % when working with the oral solution and from 65.5 % percent to 73. 5 %overall yield when
using Marinol capsules. The Sponsor reported a 93.5 % extraction yield when working with the
Marinol capsules, however this calculation does not take in to consideration that when working
with the Marinol capsules, on average, 21. 5 percent of the sample was lost in the handling
process of the sesame oil formulation.

2- Longer drying times were observed to evaporate the ethanol extracts than the methylene chloride
extracts (40 minutes vs 150 minutes).

3- The Sponsor concludes that 1 mL of dronabinol in sesame oil formulation provides 10.5 times
the amount of dronabinol after extraction when compared to ImL of Dronabinol Oral Solution.
These results reflect the fact that the initial sample, not accounting for the 21 % loss of sample,
contained approximately 10.5 times more dronabinol than the Dronabinol Oral Solution sample.

This study confirms that the amount of dronabinol extracted when expressed in mg of recovered
dronabinol depends on the initial amount of dronabinol present in the sample, and that the overall
efficiency of the extraction process is in the 90 % range when working with the oral solution and
in the 73 % range when working with the capsules. The overall extraction efficiency of 90 %,
using methylene chloride with the oral solution, is more significant as a result than the Sponsor’s
compared results, which simply reflect the different starting amounts of dronabinol in the two 1
mL samples.
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4- The Sponsor further concludes that Dronabinol capsules can be successfully manipulated to
highly concentrated extracts in solvents that can be easily evaporated to give high content of
dronabinol residues that can be abused by smoking or through other routes of abuse.

The extraction data presented by the Sponsor, despite sample losses and higher drying times,
demonstrate that in fact dronabinol can be extracted from Marinol capsules and can successfully
be extracted from the Dronabinol Oral solution. Based on the study results presented by the
Sponsor it can be predicted that close to the totality of the dronabinol contained in the 30 mL of
the dispensed product could be easily extracted. These data are predictive of potential
manipulation of the product, and can only be validated by postmarketing data.

In vitro vaporization studies (Report. CH 0029, Protocol CHP16014, March 7, 2016).
The Sponsor conducted additional vaporization studies using e-cigarettes and the Volcano vaporizer.

- Vaporization studies using e-cigs

In the cover letter dated March 10, 2016, the Sponsor claims that clearomizers, which contain a heating

coil and wicks did not work in their hands. ( &
. Thus, the Sponsor

repeated smoking studied using the same type of e-cigarette used previously (Vaporesso 75VT E-cig).

Table 2 summarizes the experimental conditions used by the Sponsor in the most recent studies and in
prior studies, and data from these studies. The only variable the Sponsor changed under the new
conditions of the studies was the amount of dronabinol and strength of the dronabinol sesame oil
formulation used for sample preparation. In prior studies the Sponsor had used 660 mg of the sesame oil
formulation containing an equivalent amount of 10 mg or 40 mg of dronabinol depending on whether
the sample was taken from 2.5 mg or 10 mg Dronabinol capsules (between 10 to 12 capsules). In this
case 1 mL (average weight 905.15 mg) of the sesame oil formulation collected from 7 capsule of
Marinol 10 mg was used in the experiments. Current and prior studies were conducted with 1 mL of the
Oral Solution.
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Table 2: In Vitro data from Vaporization Studies using the Vaporesso 75 VTC E-cig and by Direct
Application of the Formulations Directly to the E-Cig Chamber. Highlighted cells show main
differences between the experimental conditions used in prior and the most recent studies.

DATA FROM STUDIES SUBMITTED IN DATA FROM STUDIES SUBMITTED IN
MARCH, 2016 JANUARY 2016
SYNDROS DRONABINOL SYNDROS DRONABINOL
CAPSULES CAPSULES
I mL I mL (from 7 I mL 660 mg of sesame oil
Dronabinol 10 formulation from
mg capsules) several Dronabinol
2.5 mg capsules
Average S mg Approximately 5 mg Approximately 10 mg-
amount of (100 %) 60 mg- exact (100%) exact content not
dronabinol, in content not reported
mg reported
(%
manipulation
efficiency)
Wattage 20 30 20 30
Average Vaping | 16 min 22 min 18 min 12 min
Time
Average Trap 2.1 mL 2.1 mL 2.8 mL 3.4mL
Solvent
Smoke Thin white Thin white Thin white Thin white smoke
appearance smoke smoke smoke
Avg. 0.088 mg 2.444 mg 0.099 0.324
Dronabinol
recovered (mg) | (1.8 %) (4 %) (2.0%) (3.2 %)
(% Recovered
from initial
sample)

As in prior conditions, the samples were applied directly to the e-cig device chamber, smoke/vapors
were collected using vacuum to simulate smoking, and trap using a 5 mL of ethanol, to further analyze
the amount of dronabinol collected by HPLC. Samples were vaporized using the same wattage as
before (20 for the Oral Solution and 30 for the Marinol sample). The new conditions did not change the

amounts of dronabinol recuperated from the Marinol formulation percentage wise. In prior studies the
Sponsor reported recovering 3.2 % of the dronabinol present in the Marinol sample, whereas in the
current study 4 % of the dronabinol was recovered from the high strength capsule sample.

As reported previously, the percentage of dronabinol recovered from the Oral solution remained in the
1.8- 2 % range.
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Conclusions
1. The new studies confirmed that the amount of dronabinol recovered in the vapors when using e-

cigarettes and by direct application of the formulation depend on the initial concentration of the
sample.

2. The Sponsor concludes that higher amount of dronabinol can be delivered when using 1 mL of
the 10 mg per capsule sesame oil formulation containing approximately 60 mg of dronabinol
than 1 mL of the Oral Solution containing 5 mg of dronabinol.

3. The Sponsor did not conduct studies using concentrates of the Oral Solution (drying experiments
demonstrated that the Oral solution can be concentrated to a solution containing 25 mg/mL of
dronabinol), or reconstituted extracts (extraction of dronabinol from the 30 mL oral solution
could produce 139-140 mg of dronabinol based on the 93 % percentage recovery extraction
values reported in extraction studies).

- Vaporization studies using the Volcano vaporizer

The Sponsor repeated the vaporization studies using the Volcano vaporizer. The only condition the
Sponsor changed was the concentration and the amount of dronabinol in sesame oil applied to the
Volcano solution holder.

Table 3 summarizes the experimental conditions used by the Sponsor in the most recent studies and in
prior studies, and data from these studies. In prior studies the Sponsor had used 660 mg of the sesame oil
formulation containing an equivalent amount of 10 mg or 40 mg of dronabinol depending if the sample
was taken from 2.5 mg or 10 mg Dronabinol capsules (between 10 to 12 capsules). In this case 1 mL
(Average weight 905.15 mg) of the sesame oil formulation collected from 7 capsule of Marinol 10 mg
was used in the experiments. Current and prior studies were conducted with 1 mL of the Oral Solution.
Samples were applied to the Volcano holder, heated at 230 °C (446 °F) for 25 minutes. The vapors were
collected using a solvent trap containing ethanol and analyzed for THC by HPLC.

In this replication of the vaporization studies using the Volcano vaporizer, the Sponsor reported
recovering an average of 0.162 mg of dronabinol (3.2 %) from the Oral solution, and on average, a
recovery of 0.080 mg of dronabinol (0.1 %) from the sesame oil sample. In prior studies the Sponsor
had reported a 4 % recovery of the dronabinol from the Oral solution and no recovery from the sesame
oil formulation.
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Table 3: In Vitro Data from Vaporization Studies using the Volcano Vaporizer and by Direct
Application of the Formulation to the Solution Holder, and a Vaporization Temp. 446 °F (230 °C).
Highlighted cells show main differences between the experimental conditions used in prior and the most
recent studies.

Data from Studies Submitted in Data from Studies Submitted in January
March, 2016 2016
SYNDROS Dronabinol SYNDROS Dronabinol Capsules
Capsules
660 mg of sesame oil
I mL (1 mL from 7 1 mL formulation from
Dronabinol 10 several Dronabinol
mg capsules) 2.5 mg capsules
Average S mg Approximately 5 mg Approximately 10
amount of 60 mg- exact mg- exact content not
dronabinol, in (100 %) content not (100%) reported
mg reported
(%
manipulation
efficiency)
Time to 3.5 min 7.5 min 6 min No Vapors visualized
Visualize
Vapors
Total Dense vapors Faint vapors Faint vapors No vapors during
Vaporization for 17 min for 25 min for 23 minutes entire process
Time
Avg. 0.162 mg 0.080 mg 0.198 mg 0.003 mg
Dronabinol
recovered (mg) | (3.2 %) (0.1 %) (4.0 %) (0.0 %)
(% Recovered
from initial
sample)
Conclusions:

1- The new study conducted by the Sponsor doesn’t add new information; it confirms that under the
conditions selected approximately between 3 and 4 % of dronabinol is recovered from the Oral
solution, whereas none or 0.1 % of dronabinol is recovered from the sesame oil.
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INTRODUCTION

Insys Therapeutics, Inc. re-submitted this 505(b)(2) drug application for Syndros® (dronabinol)
NDA 205-525 on June 1, 2015. The reference listed drug (RLD) is Marinol® (dronabinol)
capsules, NDA 18-651. The Division of Gastroenterology and Inborn Errors Products (DGIEP)
consulted the Division of Pediatric and Maternal Health Staff - Maternal Health Team (DPMH-
MHT) to review and provide labeling recommendations for Pregnancy (Section 8.1) and
Lactation (Section 8.2) for Syndros to assure compliance with the Pregnancy and Lactation
Labeling Rule (PLLR).

BACKGROUND
Pertinent dates for this NDA are as follows:

August 12, 2014 Initial submission of 505(b)(2) NDA

Refuse to file for failure to address Pediatric Research
October 10, 2014 Equity Act, no Initial Pediatric Study Plan
June 1, 2015 Current submission

Marinol

Marinol was approved on May 31, 1985 and is currently indicated for (1) anorexia associated
with weight loss in patients with AIDS; and, (2) nausea and vomiting associated with cancer
chemotherapy in patients who have failed to respond adequately to conventional antiemetic
treatments. Marinol capsules contain dronabinol formulated in sesame oil as the drug is
insoluble in water. The active pharmaceutical ingredient (API) in Marinol capsules is
dronabinol, a cannabinoid that is a synthetic form of the principal psychoactive compound®? in
Cannabis sativa, A’-tetrahydrocannabinol (A°-THC). Henceforth, the term ‘dronabinol’ will be
used when referring to the synthetic form of A*>-THC and when referring to the plant derived
cannabinoid the term A%-THC will be used.

Syndros® (dronabinol)

Syndros liquid (4.25 mg dronabinol per 0.85mL) is formulated in dehydrated alcohol. The drug
is 97% protein bound and has a molecular weight of 314.46 daltons. Dronabinol has a terminal
half-life of 25 to 36 hours. The labeling states that the clearance of dronabinol is highly variable
due to the complex cannabinoid distribution.

Dronabinol and A*-THC Mechanism of Action

Dronabinol/A®-THC may bind to either of the two known cannabinoid receptors, CB1 or CB2,
both of which are coupled to G-proteins and are part of the endogenous cannabinoid system
(ECS).® Anandamide and 2-arachidonoyl glycerol are two well characterized endocannabinoid
neurotransmitters in the ECS located within the central nervous system. The highest CB1
receptor concentrations identified are in the basal ganglia, cerebellum, hippocampus and cortex.
CB1 receptors are also found in the ovary, uterine endometrium, testis, bladder and endocrine

! Nichols JH, Dawling SP, Laposata M. Toxicology. In: Laposata M. eds. Laboratory Medicine: The Diagnosis of
Disease in the Clinical Laboratory. New York, NY: McGraw-Hill; 2014. Accessed March 06, 2016.
http://accessmedicine.mhmedical.com/content.aspx?bookid=1069&Sectionid=60775944.

% Nikan M, Nabavi S, Manayi A. Ligands for cannabinoid receptors, promising anticancer agents. Life Sciences
2016; 146: 124-130. http://dx.doi.org/10.1016/j.1fs.2015.12.053

® Iseger T, Bossong M. A systematic review of the antipsychotic properties of cannabidiol in humans. Schizophrenia
Research 2016; 162:153-161.
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tissues. In the periphery, CB2 receptors are found in the spleen, tonsils and bone marrow. Both
CB; and CB; receptors are found on peripheral blood leukocytes.

When CB1receptors are activated by ligand binding, they participate in modulation of the release
of neurotransmitters such as dopamine, noradrenaline, serotonin, gamma-aminobutyric acid and
glutamate. It is thought that A°>-THC binding to CB1 receptors modulates the release of these
neurotransmitters producing the drowsiness, euphoria and alteration of the senses associated with
Cannabis inhalation.>®

Neither the Marinol nor Syndros labeling elucidate the mechanism(s) by which dronabinol acts
to stimulate appetite among HIV-1 infected patients. Similarly, neither labeling explains how
dronabinol may reduce the symptoms of CINV.

Adverse Pregnancy Outcome Reports Associated with Cannabis Use
Prenatal exposure to Cannabis has been associated with multiple adverse pregnancy outcomes
some of which are noted below.
e Gastroschisis”® 91011
e Neurobehavioral abnormalities
e Neuroblastoma®®
e Acute Non-Lymphocytic/Myeloid Leukemia

12, 13,14

16,17

*Russo E, Guy G. A tale of two cannabinoids: The therapeutic rationale for combining tetrahydrocannabinol and
cannabidiol. Medical Hypotheses (2006) 66, 234-246

® See Nikan, et al.

® Urbanski M, Kovacs F, Szabo B. Depolarizing GABAergic Synaptic Input Triggers Endocannabinoid-Mediated
Retrograde Synaptic Signaling. Synapse 2009; 63:643-652.

" Lam PK, Torfs CP: Interaction between maternal smoking and malnutrition in infant risk of gastroschisis. Birth
Defects Res A Clin Mol Teratol 76(3):182-186, 2006

® Torfs CP, Velie EM, Oechsli FW, Bateson TF, Curry CJR: A population based study of gastroschisis:
demographic, pregnancy, and lifestyle risk factors. Teratology 50(1):44-53, 1994.

® Forrester MB, Merz RD: Risk of selected birth defects with prenatal illicit drug use, Hawaii, 1986-2002. J Toxicol
Environ Health A 2007,70(1):7-18,

1B, Forrester & Ruth D. Merz Comparison of Trends in Gastroschisis and Prenatal lllicit Drug Use Rates, Journal
of Toxicology and Environmental Health, Part A, 2006;69:13, 1253-1259, DOI: 10.1080/15287390500361750

1 van Gelder MMHJ, Reefhuis J, Caton AR, Werler MM, Druschel CM, Roeleveld N; National Birth Defects
Prevention Study: Maternal periconceptional illicit drug use and the risk of congenital malformations. Epidemiology
20(1):60-66, 2009.

12 Sundram S: Cannabis and neurodevelopment: implications for psychiatric disorders. Hum Psychopharmacol
21(4):245-254, 2006.

3 Huizink AC, Mulder EJH: Maternal smoking, drinking or cannabis use during pregnancy and neurobehavioral and
cognitive functioning in human offspring. Neurosci Biobehav Rev 30(1):24-41, 2006.

Y Fried PA, Smith AM. A literature review of the consequences of prenatal marihuana exposure. An emerging
theme of a deficiency in aspects of executive function. Neurotoxicol Teratol 23(1):1-11, 2001.

> Bluhm EC, Daniels J, Pollock BH, Olshan AF: Maternal use of recreational drugs and neuroblastoma in offspring:
a report from the Children's Oncology Group (United States). Cancer Causes Control 17(5):663-669, 2006.

18 Robison LL, Buckley JD, Daigle AE, Wells R, Benjamin D, Arthur DC, Hammond GD: Maternal drug use and
risk of childhood nonlymphaoblastic leukemia among offspring. An epidemiologic investigation implicating
marijuana (a report from the Childrens Cancer Study Group). Cancer 63(10):1904-1911, 1989.

Y Trivers KF, Mertens AC, Ross JA, Steinbuch M, Olshan AF, Robison LL: Parental marijuana use and risk of
childhood acute myeloid leukaemia: a report from the Children's Cancer Group (United States and Canada). Paediatr
Perinat Epidemiol 20(2):110-118, 2006.
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e Neural tube defects?®
e Cardiovascular malformations®®

Each of the studies have limited exposure data regarding gestational timing, duration,
quantification, concomitant medications, other illicit drug use, alcohol or tobacco use, race or
ethnicity® and adequacy of health care. Many of the studies have very small numbers of cases
or are case-control studies in which the exposure data is retrospectively collected from mothers
of affected children and compared to mothers of healthy infants. With few exceptions, studies
reporting adverse outcomes from prenatal Cannabis exposure have not been confirmed in
subsequent studies.

The one malformation reported in four studies noted above is gastroschisis, an abdominal wall
defect. A fifth study of a large population-based cohort, the U.S. National Birth Defects
Prevention Study also found an increased risk of gastroschisis; however, this association was no
longer significant once the data were adjusted for maternal age. A teratology review of the
Cannabis exposure literature concluded that “There was a minimal risk of gastroschisis among
infants of women who use marijuana during pregnancy.”?

Another finding in many studies has been the association of prenatal Cannabis exposure with
some form of postnatal ‘behavioral alterations.”?#%3242 A limitation of these reports is the
postnatal environment may affect the results of the study, particularly the later the outcomes are
measured. The teratology review of the literature concluded that the risk of behavioral
alterations following prenatal exposure to Cannabis was minimal.?®

Cannabis vs. Dronabinol (A%-THC)
There may be more than 400 different compounds present in the smoke from Cannabis.?’

Unlike Appears this way on original

18 See Forrester, et al., 2007.

19 See Forrester, et al., 2007.

2 pending - Childhood Cancer and association with Southwest Native American ancestry....

L TERIS is the TERatology Information Service located at University of Washington. Review date: December,
2011. Accessed: February 6, 2016. See Marijuana.

http://www micromedexsolutions.com/micromedex2/librarian/ND T/evidencexpert/ND PR/evidencexpert/CS/

22 See Sundram.

2% See Huizink et al.

% Fried PA, Smith AM: A literature review of the consequences of prenatal marihuana exposure. An emerging
theme of a deficiency in aspects of executive function. Neurotoxicol Teratol 2001;23:1-11.

®Fried PA: Adolescents prenatally exposed to marijuana: examination of facets of complex behaviors and
comparisons with the influence of in utero cigarettes. J Clin Pharmacol 42(11

% See TERIS — marijuana.

2" Clinical pharmacology online©, www.clinicalpharmacology-ip.com Elsevier. Gold Standard. Revision date: July
13, 2015. Accessed: February 6, 2016.
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dronabinol, crude Cannabis is not regulated for purity or potency and when inhaled the total
exposure of A-THC is rarely measured or reported.?®2°%31:32 | anointe states,

Marijuana is not the same entity as, nor is interchangeable with, A>-THC. While the
latter may be the chief psychoactive constituent of marijuana, the multiple additional
cannabinoids present in marijuana are biologically active and must be considered.*

Some of the compounds in volatilized Cannabis in addition to A% THC are, cannabidiol,
cannabidivarin, cannabidiolic acid, cannabigerol, cannabichromene, cannabinol, A9-
tetrahydrocannabivarin, B-caryophyllene, and tetrahydrocannibinolic acid,® terpenes,
terpenoids*® and fatty acid derivatives such as N-linoleoylethanolamide.®” Not all of these
compounds bind to CB1 or CB2 receptors; however, they may interact with other Cannabis-
derived substances to potentiate and/or attenuate the effects of these compounds. The
mechanisms for the combined interaction of the multiple Cannabis constituents are not well
described. These data emphasize that Cannabis contains several different active compounds
only one of which is found in dronabinol, the drug product to be reviewed.*®

Dronabinol Exposure in Pregnancy and Lactation

Database Reviews

A search of the reproductive toxicology databases found no reviews of dronabinol or Marinol in
Reprotox®, Shepard’s*® or TERIS.** The review of dronabinol found in the LACTMED*
database discussed data from Cannabis use in lactating women, not dronabinol; however, one

% Clinical pharmacology online©, www.clinicalpharmacology-ip.com Elsevier. Gold Standard. Revision date: July
13, 2015. Accessed: February 6, 2016.

% See Lapointe.

% Mello (deceased) N, Mendelson (deceased) J. Cocaine and Other Commonly Abused Drugs. In: Kasper D, Fauci
A, Hauser S, Longo D, Jameson J, Loscalzo J. eds. Harrison's Principles of Internal Medicine, 19e. New York, NY:
McGraw-Hill; 2015. Accessed February 6, 2016.
http://accesspharmacy.mhmedical.com/content.aspx?bookid=1130&Sectionid=79757405 .

%! See Clinical pharmacology online.

%2 See Molinoff.

% Lapointe JM. Cannabinoids. In: Hoffman RS, Howland M, Lewin NA, Nelson LS, Goldfrank LR. eds.
Goldfrank's Toxicologic Emergencies, 10e. New York, NY: McGraw-Hill; 2015.

http://accesspharmacy mhmedical.com/content.aspx?bookid=1163&Sectionid=65097986 . Accessed February 6,
2016.

% See Nikan, et al.

% See Nikan, et al.

% Terpenes and terpenoid derivatives are found throughout nature are involved in diverse biosynthetic and metabolic
pathways such as cholesterol biosynthesis in humans and paclitaxel (Taxol) synthesis in the Pacific yew. (Toxline)
%7 Cascio M, Zamberletti E, et al., The phytocannabinoid, A9-tetrahydrocannabivarin, can act through 5-HT1A
receptors to produce antipsychotic effects. Brit J Pharmacol 2015;172:1305-1318.

% See Lapointe.

¥ Reprotox® Website: www.Reprotox.org. REPROTOX® system was developed as an adjunct information source
for clinicians, scientists, and government agencies. Accessed February 6, 2016.

0 © 2016 Shepard's: A Catalog of Teratogenic Agents: An updated, automated version of Shepard's Catalog of
Teratogenic Agents is distributed with TERIS. Accessed February 6, 2016.

*L TERIS is the TERatology Information Service located at University of Washington. Review date December,
2011, Accessed February 6, 2016.

http://www micromedexsolutions.com/micromedex2/librarian/ND T/evidencexpert/ND PR/evidencexpert/CS/
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reference did demonstrate the presence of A°-THC in breast milk.** The data from this reference
will be discussed under the Literature Review.

Literature Review — Indicated Populations

One of the two indicated populations for this dronabinol review is pregnant women with
chemotherapy induced nausea and vomiting (CINV) who have failed to respond to conventional
antiemetic treatments. A PubMed literature search of English language publications using the
terms dronabinol or Marinol and CINV yielded six references - none of which included data on
pregnancy or lactation. The second indicated population for this dronabinol review is pregnant
women with AIDS who have anorexia associated with weight loss. A PubMed literature search
of English language publications using the terms dronabinol or Marinol and AIDS yielded 19
articles none of which included data on pregnancy or lactation.

Literature Review — Prenatal Dronabinol Exposure

A broader PubMed search for publications describing prenatal dronabinol exposure in any
population was completed using the terms pregnancy or pregnant, dronabinol or Marinol yielded
74 English language articles. Two of these references provided data relevant to prenatal
dronabinol exposure.

Farooq M. Ducommun E. Treatment of a hyperkinetic movement disorder during pregnancy with
dronabinol. Parkinsonism and Related Disorders**

Only one published case report provides data on prenatal dronabinol exposure exclusively.*

The patient in this report was a 26 year-old woman who had been treated for two years with
dronabinol for a movement disorder before she became pregnant. She continued treatment with
dronabinol during her pregnancy and delivered a healthy baby. No additional information was
provided.

Blackard C, Tennes K. Human Placental Transfer of Cannabinoids*

Blood from 10 pregnant women who reported ‘heavy’ Cannabis consumption at the end of
pregnancy were tested for A>-THC and a metabolite, 11-nor-A®-carboxy-THC (A%-carboxy-THC)
as was the cord blood of their newborns. Six of the 10 pregnant women and three of their
newborns had measureable concentrations of A°-THC in their blood or cord blood. All of the
pregnant women and their newborns had measureable levels of A%-carboxy-THC. Limitations of
this study are (1) these data demonstrate that A>-THC and its metabolite are present at birth in the
newborn; however, these data provide no information on the possible presence of A>-THC or its
metabolite during organogenesis; and (2) the data provide no information on the maximal levels
of A*-THC or its metabolite that may occur at peak exposure after maternal smoking.*’

“ LACTMED® The LactMed database is a National Library of Medicine database with information on drugs and
lactation geared toward healthcare practitioners and nursing women. LactMed Record Number: 700; last revision
date: 20130907, Accessed: February 6, 2016.

*® Perez-Reyes M, Wall ME. Presence of delta 9-tetrahydrocannabinol in human milk. N Engl J Med. 1982;307:819-
20. Letter. PMID: 6287261.

* Farooq M. Ducommun E. Treatment of a hyperkinetic movement disorder during pregnancy with dronabinol.
Parkinsonism and Related Disorders 2009;15: 249e251.

** See Briggs.

*® Blackard C, Tennes K. Human placental transfer of cannabinoids. N Engl J Med. 1984:311797.

*" See Blackard.
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Literature Review — Presence of A*-THC in Breast Milk

A PubMed search with dronabinol or Marinol and lactation found six references in English; one
of which was a Motherisk Update on the presence of A’-THC in breast milk.*® A reference cited
in the Motherisk Update is also discussed below.

Djulus J, Moretti M, Koren G. Motherisk Update - Marijuana Use and Breastfeeding.
The authors report that A>-THC is a highly lipophilic substance which is rapidly distributed to
the brain and body fat. The half-life of A>-THC may be as long as four days and varies with the
frequency of Cannabis exposure. A°-THC is excreted in urine and feces and its presence has
been detected up to a month after the last exposure. The authors concluded

e High concentrations of A®-THC can accumulate in breast milk.

e A young, breastfeeding infant’s brain continues to develop after birth.

e Exposure to A>-THC via breast milk may affect an infant’s brain development.

Perez-Reyes M, Wall ME. Presence of A%-tetrahydrocannabinol in Human Milk *°

Two lactating women who smoked Cannabis daily were described in this reference which used
gas-liquid chromatography/mass spectrometry to measure cannabinoids in the mothers’ breast
milk and the urine of their infants (ages not specified). Both mothers were found to have A®-
THC in their breast milk. The metabolites 11-OH-A-THC and A°-carboxy-THC were found in
the breast milk of one mother (subject 2). Neither of the A°-THC metabolites were detected in
either of the infants’ urine. The authors did not indicate if A’>-THC was present in the urine
specimens. One of the breastfeeding mothers agreed to return for a second visit at which time
repeat maternal blood and breast milk samples were obtained. The mother also brought with her
a stool sample from her exposed infant. The results were:

Cannabinoid 2" Breast Milk | Plasma Infant Stool*
A’-THC [60.3 ng/ml] [7.2 ng/ml] | 347 ng
11-OH-A’-THC | [1.1 ng/ml] [2.5ng/ml] |67 ng
A°-Carboxy-THC | [1.6 ng/ml] [19 ng/ml] 611 ng

* Total quantities

From these data the following observations may be made:
e A’-THC is present in breast milk.
There is an eight-fold higher concentration of A>-THC in breast milk relative to plasma.
Concentrations of the two metabolites are greater in plasma than in breast milk.
The infant stool specimen contains A°-THC and the two metabolites measured.

The clinical pharmacology of all the constituents of Cannabis smoke are insufficiently
understood to conclude that A>-THC is concentrated in breast milk. The A*-THC metabolites
found in the infant’s stool may have been directly absorbed from levels in the breastmilk, or
from metabolism of A®-THC in the infant. These data are extremely limited, and therefore, clear
conclusions cannot be drawn.

“8 Djulus J, Moretti M, Koren G. Motherisk Update - Marijuana use and breastfeeding. Can Fam Physician.
2005;51:349-50.
% See Perez-Reyes.
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DISCUSSION

On December 4, 2014, the Food and Drug Administration (FDA) announced the publication of
the “Content and Format of Labeling for Human Prescription Drug and Biological Products;
Requirements for Pregnancy and Lactation Labeling,”*° also known as the Pregnancy and
Lactation Labeling Rule (PLLR). The PLLR requirements include a change to the structure and
content of labeling for human prescription drug and biologic products with regard to pregnancy
and lactation, and creates a new subsection for information with regard to females and males of
reproductive potential. Specifically, the pregnancy categories (A, B, C, D and X) will be
removed from all prescription drug and biological product labeling and a new format will be
required for all products that are subject to the 2006 Physicians Labeling Rule®! format to
include information about the risks and benefits of using these products during pregnancy and
lactation.

Pregnancy

e There are no publications which could provide an estimate of the risk of spontaneous
abortions or major congenital malformations in the indicated populations of pregnant
women with CINV or AIDS with anorexia/weight loss or which provide data on use of
dronabinol in these indicated populations.

e There is a single case report on the use of dronabinol in a pregnant woman who used the
drug prior to and throughout pregnancy. The exposed infant was reportedly healthy at
birth. This single publication is insufficient to assess risk of teratogenesis from
dronabinol exposure.

e There is one publication which demonstrated that A>-THC may be transported across the
placenta into the fetal blood prior to delivery. This publication provides no data on
placental transfer of A-THC earlier in pregnancy, particularly during organogenesis.
Therefore, very limited data indicates that A°>-THC may be transferred to the fetus during
late pregnancy and the teratogenic risk is not known.

e There are multiple adverse events reported with use of dronabinol including convulsions
and syncope. On this basis, DPMH recommends that pregnant women should not use
dronabinol during pregnancy.

Lactation

e There are no lactation studies on the use of dronabinol in a lactating woman. There is,
however, one publication which measured the concentration of A°-THC and two of its
metabolites, 11-OH-A®’-THC and A9-carboxy-THC, in breast milk. These data indicate
that A’-THC and the two metabolites are present in human breast milk and may be
absorbed by the breastfeeding infant. The possible effects of this exposure are not
known, however, there are several serious adverse events that have been reported with
use of dronabinol in adults. Lactating women should not breastfeed while being treated
with dronabinol.

% Content and Format of Labeling for Human Prescription Drug and Biological Products, Requirements for
Pregnancy and Lactation Labeling (79 FR 72063, December 4, 2014).

*'Requirements on Content and Format of Labeling for Human Prescription Drug and Biological Products,
published in the Federal Register (71 FR 3922; January 24, 2006).
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CONCLUSIONS

e Very limited published data has demonstrated that A>~THC may be transferred across the
placenta and into the systemic fetal circulation. The effects of this are unknown but,
given the adverse events reported with use of dronabinol in adults, use of dronabinol
during pregnancy is not recommended.

e Limited published data and the pharmacologic characteristics of dronabinol (highly
lipophilic, prolonged duration of storage in body fat) suggest that A>-THC is present in
breast milk and may be absorbed by the breastfeeding infant. Breastfeeding is not
recommended while a lactating woman is being treated with dronabinol.

RECOMMENDATIONS

DPMH participated in meetings with DGIEP from July, 2015 to February 12, 2016. DPMH
revised subsections (8.1) and (8.2) in the Syndros labeling for compliance with PLLR. DPMH
labeling recommendations are below and reflect discussion with DGIEP on February 12, 2016.
DPMH defers to the final action for Syndros for the final labeling recommendations.

SYNDROS (dronabinol) solution, for oral use
Initial U.S. Approval: 1985

HIGHLIGHTS
USE IN SPECIFIC POPULATIONS
e Lactation: Advise HIV {3 infected women not to breastfeed and women with nausea and

vomiting associated with cancer chemotherapy not to breastfeed during treatment with
SYNDROS and for {3 days after the last dose. (8.2)

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary

(b) (4)

cannabinoids have been found in the umbilical cord *® from pregnant women who smoked
cannabis. In animal reproduction studies, no teratogenicity was reported in mice administered
dronabinol at up to 5 times the MRHD and up to 30 times the MRHD for patients with cancer
and AIDS, respectively. Similar findings were reported in pregnant rats administered dronabinol
at up to 3 times the MRHD and 5 to 20 times the MRHD for patients with cancer and AIDS,
respectively. Decreased maternal weight gain and number of viable pups and increased fetal
mortality and early resorptions were observed in both species at doses which induced maternal
toxicity [see Data].

The estimated background risk of major birth defects and miscarriage for the indicated
population(s) are unknown. In the U.S. general population, the estimated background risk of
major birth defects and miscarriage in clinically recognized pregnancies is 2 to 4% and 15 to
20%, respectively.

Reference ID: 3913498



Data

Human Data

Delta-9-THC has been measured in the cord blood of some infants whose mothers reported
prenatal use of cannabis, suggesting that dronabinol may cross the placenta to the fetus during
pregnancy. The effects of delta-9-THC on the fetus are not known.

Animal Data

The recommended dose ranges for SYNDROS in cancer and AIDS patients are designed to
achieve the same systemic exposure ranges as with the recommended dose ranges for dronabinol
capsules. Therefore, animal to human dose multiples, as shown below, are based on the MRHDs
(maximum recommended human doses) for dronabinol capsules, instead of the MRHDs for
SYNDROS, which are 15% lower. This approach for dose comparison between animals and
humans is supported by the demonstrated difference in dronabinol bioavailability between
SYNDROS and dronabinol capsules.

Reproduction studies with dronabinol have been performed in mice at 15 to 450 mg/m?,
equivalent to 0.2 to 5 times the MRHD of 90 mg/m?/day (dronabinol capsules) in cancer patients
or 1 to 30 times the MRHD of 15 mg/m?/day (dronabinol capsules) in AIDS patients, and in rats
at 74 to 295 mg/m? (equivalent to 0.8 to 3 times the MRHD of 90 mg/m? in cancer patients or 5
to 20 times the MRHD of 15 mg/m?/day in AIDS patients). These studies have revealed no
evidence of teratogenicity due to dronabinol. At these dosages in mice and rats, dronabinol
decreased maternal weight gain and number of viable pups and increased fetal mortality and
early resorptions. Such effects were dose dependent and less apparent at lower doses which
produced less maternal toxicity.

8.2 Lactation

For mothers infected with the Human Immunodeficiency Virus (HIV (), the Centers for Disease
Control and Prevention recommends not to breastfeed their infants to avoid risking postnatal
transmission of HIV. (. Because of the potential for HIV {3 transmission in breastfed infants,
advise women infected with HIV.{ not to breastfeed while taking SYNDROS.

For mothers with nausea and vomiting associated with cancer chemotherapy, there are limited
data on the presence of dronabinol in human milk, the effects on the breastfed infant, or the
effects on milk production. The reported effects of inhaled cannabis transferred to the
breastfeeding infant have been inconsistent and insufficient to establish causality. Because of the
possible adverse effects from SYNDROS on the breastfeeding infant, advise women with nausea
and vomiting associated with cancer chemotherapy not to breastfeed during treatment with
SYNDROS and for ' {3 days after the final dose.

17 PATIENT COUNSELING INFORMATION

Pregnancy
Advise a pregnant woman ®® SYNDROS

use during pregnancy [see Use in Specific Populations (8.1)].

Lactation
e Advise HIV.{5 infected women with anorexia associated with weight loss not to breastfeed.

10
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e Advise women with nausea and vomiting associated with cancer chemotherapy not to
breastfeed during treatment with SYNDROS and for 9 days after the last dose [see Use in
Specific Populations (8.2)].
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(C DEPARTMENT OF HEALTH & HUMAN SERVICES  Public Health Service

Food and Drug Administration

Office of New Drugs

Office of Drug Evaluation IV

Division of Pediatric and Maternal Health
Silver Spring, MD 20993

Telephone 301-796-2200

FAX 301-796-9744

MEMORANDUM

Erica Radden, M.D.
Division of Pediatric and Maternal Health,
Office of New Drugs

Donna Snyder, M.D., Acting Pediatrics Team Leader,
John Alexander, M.D., M.P.H., Acting Deputy Director,
Division of Pediatric and Maternal Health,

Office of New Drugs

Division of Gastroenterology and Inborn Errors Products
(DGIEP)

Syndros (dronabinol) Oral Solution
NDA 205525 (IND 75228)

Labeling review for new formulation
Insys Therapeutics, Inc.

In adults:

e anorexia associated with weight loss in patients with
AIDS

¢ nausea and vomiting associated with cancer
chemotherapy in patients who have failed to respond
adequately to conventional antiemetic treatments

Oral solution: 150 mg/30 mL (4.25 mg/0.85 mL)
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Proposed Dosing Regimen:
Anorexia Associated with Weight Loss in Adult Patient with AIDS:
. ®® (2 125 mg) orally twice daily, one hour before lunch and supper.

Nausea and Vomiting Associated with Chemotherapy in Adult Patients Who Failed
Conventional Antiemetics:

e Starting dose of ®® (425 mg/m?), administered 1 to 3 hours prior to
chemotherapy, then every 2 to 4 hours after chemotherapy for a total of 4 to 6 doses
per day. e

Consult Request: DGIEP requested DPMH’s assessment of the acceptability of this
application for filing with regards to PREA requirements and assistance with preparation
for the Pediatric Review Committee meeting.

Materials Reviewed:

- Applicant’s proposed labeling for Syndros (dronabinol) oral solution (January
15, 2016)

- Current Marinol (dronabinol) capsules labeling (June 21, 2006)

- Prior DPMH consult review on Dronabinol, NDA 205525 (October 10, 2014)

- Pediatric Review Committee minutes from the February 3, 2016 meeting
(dated February 18, 2016 in DARRTS)

- Office of Surveillance and Epidemiology (OSE) Drug Utilization Review
(March 15, 2016)

Background:

On August 12, 2014, Insys Therapeutics, Inc. (Insys) submitted a 505(b)(2) new drug
application for Syndros (dronabinol) oral solution, relying on FDA’s findings of safety
and effectiveness for Marinol (dronabinol) capsules as the reference listed drug.
Dronabinol contains an orally active synthetic delta-9-tetrahydrocannabinol (delta-9-
THC). Marinol capsules are approved for both the treatment of nausea and vomiting
associated with cancer chemotherapy (CINV) in patients who failed to respond
adequately to conventional antiemetic treatments, and for anorexia associated with
weight loss in patients with AIDS. Labeling for Marinol states that use “is not
recommended for AIDS-related anorexia in pediatric patients because it has not been
studied n this population.” Marinol labeling also states that “the pediatric dosage for the
treatment of chemotherapy-induced emesis is the same as in adults”, implying a pediatric
indication. Insys (the applicant for Syndros) seeks the same indications for Syndros, but
only in adults. Of note, the proposed Syndros oral solution contains the excipients
dehydrated alcohol (50%, w/w) and propylene glycol (5.5%, w/w).

Prior to the submission of their NDA in August, 2014, Syndros failed to submit an initial
Pediatric Study Plan (iPSP). In their submission, Insys included a pediatric plan

. 4
requesting a o
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®® Tnadequate data was provided to support their request, and a Refuse
to File letter was 1ssued on October 10, 2014. Subsequently, Insys submitted an 1PSP on
November 3, 2014, which was negotiated with the Agency. Ultimately, an agreed iPSP
letter was i1ssued on May 20, 2015 which outlined the following:
e For anorexia associated with weight loss in patients with AIDS:

o A partial waiver for patients 0-14 years of age because necessary studies
are impossible or highly impracticable due to the low incidence in this
population

o} ®® trial in patients 15-17 years
of age.

e For treatment of nausea and vomiting associated with cancer chemotherapy:

o A ®® PK/PD trial in pediatric cancer
patients 0-17 years of age

o @@ tolerability, and efficacy study in pediatric cancer
patients 0-17 years of age

Of note, Insys is me)

to conduct their pediatric studies.

DGIEP has requested DPMH’s assistance with the review of this application and labeling
of pregnancy, lactation and pediatrics.

Comments on PREA and Pediatric Study Requirements:

Under PREA, all applications for new active ingredients, new indications, new dosage
forms, new dosing regimens, or new routes of administration are required to contain an
assessment of the safety and effectiveness of the product for the claimed indication(s) in
pediatric patients unless this requirement is waived, deferred, or inapplicable.

The proposed efficacy supplement triggers PREA as a new dosage form.

Insys submitted a pediatric plan that was unchanged from the proposed waivers and
studies outlined in the agreed iPSP noted above. Syndros’ pediatric plan was discussed at
the Pediatric Review Committee meeting on February 3, 2016. No new data was
provided since the previously agreed upon iPSP, but one member noted concern that
based on recently published data, the prevalence of AIDS in adolescents is very low, and
a study evaluating AIDS-related anorexia in patients 15-17 years of age would be
infeasible. DGIEP noted, however, that the applicant had agreed to conduct this study
based on the epidemiologic data that was provided by the applicant. After considerable
discussion, PeRC was split on the pediatric plan for AIDS-related anorexia indication,
voting 5-4 in favor of a full waiver of pediatric studies for this indication. Nevertheless,
PeRC deferred the final decision to DGIEP. The PeRC agreed to the plan for studies of
CINV in patients 0-17 years of age.

DGIEP also consulted OSE to conduct a drug utilization review to provide data on the
use of dronabinol in the pediatric population to further inform their decision on pediatric
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study requirements. The review found that although use was relatively low in the
pediatric population (1%-2% annually of total number of patients receiving a dispensed
prescription for dronabinol in the outpatient setting from 2006 through 2015), pediatric
utilization had more than doubled over the review period in both patients 0-14 and 15-17
years of age. By 2015, of the 1,700 pediatric patients who received a dispensed
prescription for dronabinol in the outpatient retail pharmacy setting, approximately 1,000
pediatric patients were aged 0-14 years, and approximately 700 pediatric patients were
aged 15-17 years. However, due to the low pediatric utilization of dronabinol in the
outpatient setting, the office-based physician’s survey results did not capture any data
associated with the use of dronabinol for anorexia among pediatric patients 15-17 years
old. Additionally, no diagnoses associated with the use of dronabinol were reported for
pediatric patients 0-14 years old for the review period. Because use of dronabinol for
AIDS-related anorexia in the pediatric population is off-label, the limited data that was
captured can rule in current use, but not necessarily rule out potential use. Nevertheless,
DPMH agrees that studies in patients 15-17 years for AIDS-related anorexia would be
extremely challenging due to the low prevalence of the condition in this population and
would support a waiver for this indication if DGIEP determined studies were not feasible.

DPMH Review of labeling:
The DPMH- Pediatrics team labeling review will focus on edits to sections g

5 (Warnings and Precautions), and 8.4 (Pediatric Use).

Pediatric Use Labeling:

The Pediatric Use subsection must describe what is known and unknown about use of the
drug in the pediatric population, including limitations of use, and must highlight any
differences 1n efficacy or safety in the pediatric population versus the adult population.
When substantial evidence does not exist to support a pediatric indication, all relevant
pediatric information related to the unapproved use should be restricted to the Pediatric
Use subsection only, to avoid an inference of an approved pediatric indication as required
by 21 CFR 201.57(c)(9)(1v). This regulation describes the appropriate use statements to
include in labeling based on findings of safety and effectiveness in the pediatric use
population. The guidance also states that any negative or inconclusive pediatric studies
must be described in the Pediatric Use subsection, and the basis for the determination of
safety and effectiveness in the pediatric population should also be provided (e.g.,
providing an explanation for why the available evidence does not support pediatric
approval). (Also see draft Guidance for Industry and Review Staff Pediatric Information
Incorporated Into Human Prescription Drug and Biological Products Labeling, February,
2013))

Discussion on Pediatric Use Labeling Recommendations:
SYNDROS contains the excipients dehydrated alcohol (50%, w/w) and propylene glycol
(5.5%, w/w). The applicant proposes to include
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(b) (4)

juvenile animal studies with Syndros have not yet been conducted. Furthermore, the
association of this finding specifically with dronabinol, is unclear and the data would
need to be reviewed by the Agency. Therefore, sufficient data are not available at this
time to support ®® should be
excluded. A determination regarding the O can be revisited if
juvenile animal data for Syndros suggests a potential safety concern.

Because Marinol capsules are labeled in pediatric patients for CINV and the proposed
oral solution for Syndros is more pediatric-friendly, off-label use is anticipated and
labeling should reflect safety concerns associated with use in the pediatric population.
Regarding the Warnings and Precautions section, labeling should reflect the potential for
increased sensitivity to the neurological and psychoactive effects of SYNDROS in
pediatric patients with a cross-reference to the Pediatric Use section (8.4). Additionally,
when administered concomitantly with propylene glycol, ethanol competitively inhibits
the metabolism of propylene glycol, which may lead to elevated concentrations. This
mnteraction is of particular concern in neonates who have a diminished ability to
metabolize propylene glycol and are more susceptible to propylene-glycol related
toxicities including: hyperosmolarity (with or without lactic acidosis), renal toxicity,
CNS depression (including stupor, coma, and apnea), seizures, hypotonia, cardiac
arrhythmias, and electrocardiogram (ECG) changes, and hemolysis. A warning regarding
this concern for toxicity in preterm infants should be included in section 5, with the
caveat that safety and effectiveness of Syndros have not been established in pediatric
patients. Lastly, subsection 8.4 should briefly describe the concern for neurological and
psychoactive effects of Syndros in pediatric patients and the concern for toxicity in
preterm infants with a cross-reference to the related areas of labeling in section 5.
Because Syndros will not be approved for pediatric use, subsection 8.4 should also state
that safety and effectiveness of Syndros have not been established in pediatric patients.

See Appendix 1 for Applicant’s Relevant Proposed Labeling for Syndros

DPMH Recommended labeling for Syndros:

5.4 Neurological Adverse Reactions

Cognitive Adverse Reactions

Use of SYNDROS has been associated with cognitive impairment and altered mental
state. Reduce the dose of SYNDROS or discontinue use of SYNDROS if signs or
symptoms of cognitive impairment develop. Elderly and pediatric patients may be more

sensitive to the neurological and psychoactive effects of SYNDROS [see Use in Specific
Populations (8.4), (8.5)].

Page 5 of 7
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5.7 Toxicity in Preterm Neonates

SYNDROS contains the excipients dehydrated alcohol (50%, w/w) and propylene glycol
(5.5%, w/w). When administered concomitantly with propylene glycol, ethanol
competitively inhibits the metabolism of propylene glycol, which may lead to elevated
concentrations. Preterm neonates may be at increased risk of propylene glycol-associated
adverse events due to diminished ability to metabolize propylene glycol, thereby, leading

. b) (4
to accumulation B

The safety and effectiveness of SYNDROS has not been established in pediatric patients.

®® SYNDROS in preterm neonates in the immediate postnatal period because of
possible toxicities including: hyperosmolarity, with or without lactic acidosis, renal
toxicity, CNS depression (including stupor, coma, and apnea), seizures, hypotonia,
cardiac arrhythmias, and electrocardiogram (ECG) changes, and hemolysis.

8.4 Pediatric Use
The safety and effectiveness of SYNDROS have not been established in pediatric
patients.

Pediatric patients may be more sensitive to neurological and psychoactive effects of
SYNDROS. SYNDROS contains the excipients 50% (w/w) dehydrated alcohol and
5/5% (w/w) propylene glycol.

ethanol competitively inhibits the metabolism of propylene glycol, which may lead to
elevated concentrations. Preterm neonates may be at increased risk of propylene glycol-
associated adverse events due to diminished ability to metabolize propylene glycol,
thereby leading to accumulation O@ rsee Warnings and
Precautions (5.4, 5.7)].

(b) (4)

Conclusion:

DPMH agrees that pediatric studies for the AIDS-related anorexia indication would be
very challenging to conduct in patients 15-17 years of age and may not be feasible.
DPMH agrees with the pediatric study requirements for patients 0-17 years of age for the
CINV indication.

DPMH provided recommendations on the description the negative trial in the Pediatric
Use subsection of labeling per 21 CFR 201.57(¢)(9)(iv). DPMH reviewed the applicant’s
draft labeling, and participated in the team and labeling meetings held between
November, 2015 and March, 2016. DPMH will continue to participate in the upcoming
team meetings and application review. The above recommendations were provided to
DGIEP. DPMH’s input will be reflected in the final labeling and the approval letter.
Final labeling will be negotiated with the applicant and may not fully reflect changes
suggested here.
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Appendix 1: Applicant’s Relevant Proposed Labeling for Syndros

8.4 Pediatric Use

The safety and effectiveness of SYNDROS have not been established in pediatric
atients.

psychoactive effects.
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Consult Memo: ICC1500288/ NDA 205525

Addendum to Review Memo

Date: March 21, 2016

From: Sarah Mollo, DAGRID/GHDB

To: Kathlene Fitzgerald, Lead Reviewer, DAGRID/GHDB
Type of Product: press in bottle adaptor and oral syringe

Product Name: Drobinol oral solution

Intended Use: administration of drobinol oral solution

Sponsor: Insys Therapeutics, Inc

Consult Review: Biocompatibility of the Device Constituent

I. Scope of Consult

This consult is a review of the biocompatibility of the patient and fluid contacting components of the
press in bottle adaptor and oral syringe.

II. Documents Reviewed

IR Response Toxicity Evaluation Report. ®®-SR025A
IR Response Leachable Project Report W& N 0075
IR Response Leachable Project Report O _N0075
Response to Mid Cycle Information Request

IR Response € 1 Summary Memo - November 12, 2015
Response to Filling Review Issues — Device

IR response oral-solution-disp-dev description

Response toIR | @@

Proposed labeling

Device Description - Dronabinol Oral Solution Dispensing
15t-67759-02-  ®®_dispenser
15t-67759-03-15t-67759-04-{ -dispenser
15t-67759-05-15t-67759-06- ®® _dispenser
15t-67937-02-  ®@_adaptor
15t-67937-03-15t-67937-04-i -adaptor
15t-67937-05-15t-67937-06- @ _adaptor

ta-mid-cycle-info-req

Reference ID: 3907545






















































































































































































































































































































































































































































































































































































































































































































































































































































