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Adamas Pharmaceuticals, Inc.
Attention: Elaine Fashana
Senior Director, Regulatory Affairs
1900 Powell Street, Suite 750
Emeryville, CA 94608

Dear Ms. Fashana:

Please refer to your Investigational New Drug Application (IND) submitted under section 505(i)
of the Federal Food, Drug, and Cosmetic Act for ADS-5102 (amantadine hydrochloride) 
Extended-Release (ER) Capsules.

We also refer to the meeting between representatives of your firm and the FDA on March 1, 
2016.  The purpose of the meeting was to discuss and gain agreement on the adequacy of the 
proposed submission plan, including the format and content for the NDA.

A copy of the official minutes of the meeting is enclosed for your information.  Please notify us 
of any significant differences in understanding regarding the meeting outcomes.

If you have any questions, call Stacy Metz, PharmD, Senior Regulatory Project Manager at (301) 
796-2139.

Sincerely,

{See appended electronic signature page}

Billy Dunn, MD
Director
Division of Neurology Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research

Enclosure:
Meeting Minutes
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pharmacology information you propose to submit, you should conduct in-vitro assessments to 
assess whether amantadine is a substrate of OAT1, OAT3, and MATE-2K.

Meeting Discussion:
The sponsor was not aware of a recommendation in the drug interaction guidance to assess 
whether a drug is a substrate of MATE-2K. The Division notified the sponsor that the 
recommendation to assess MATE-2K was established recently and has not yet made it into the 
current drug interaction guidance. The sponsor acknowledged the Division’s comments 
regarding MATE-2K.

The sponsor stated that it considers amantadine to be a cation and thus does not believe it is 
likely to be a substrate of the Organic Anion Transporters OAT1 or OAT3. The Division 
acknowledged the sponsor’s rationale for why it did not assess whether amantadine was a 
substrate of OAT1 or OAT3. The Division will discuss the situation internally and follow-up 
with the Sponsor.

Post-Meeting Note:
Cimetidine is an example of a cationic drug that can be transported by OAT1. In addition, 
creatinine is a molecule that can be transported by OCT2, MATE, and OAT2. Accordingly, the 
sponsor should conduct in-vitro assessments to determine whether amantadine is a substrate of 
OAT1 or OAT3.

2.2 Clinical Questions

Question 2: 
Given positive results from Study ADS-AMT-PD301, ie, clinically meaningful and 
statistically significant UDysRS reduction at Week 12, along with a sustained benefit at 
week 24, which replicate the results of ADS-PAR-AM201, does the Division agree that data 
from study ADS-PAR-AM201 and study ADS-AMT-PD301 will be sufficient to evaluate 
the efficacy profile of ADS-5102 for the proposed indication?

FDA Response to Question 2: 
On face, Study ADS-AMT-PD301 and Study ADS-PAR-AM201 have the potential to provide 
evidence of efficacy in support of the intended indication.  As always, this will be a review issue. 
The trials need to be adequate and well performed, without mitigating negative treatment effect, 
such as symptomatic worsening of Parkinson’s disease, or lack of clinical meaningfulness of the 
treatment effect, as described in Type C advice letter of December 18, 2013.   

The proportion of dropouts in Study ADS-AMT-PD301 may result in a large amount of missing 
or imputed efficacy data. This could affect the interpretation of the study result, especially if 
relatively few participants are evaluable at 25 weeks. 

Study ADS-AMT-PD304 has the potential to support the effectiveness of ADS-5102 for 13 
weeks of continuous treatment.  If the completed study report and study datasets for Study ADS-
AMT-PD304 are not included in the initial NDA submission, they may not be reviewed during 
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the NDA review cycle.  We remind you that all evidence necessary to support approval must be 
submitted with the original NDA. 

Meeting Discussion:
No further discussion at the meeting.

Question 3: 
Does the Division agree with the proposed approach to discussion of efficacy data in the 
NDA?

 
FDA Response to Question 3: 
Please provide analyses of the MDS-UPDRS Part 3, and Parts 2+3, using the protocol specified 
analysis for the UPDRS Parts 1+2+3.  Provide an analysis for each subscale for the UDysRS.  
Please ensure that study datasets clearly identify the total scores and change in total scores for 
each MDS-UPDRS and UDysRS subscale.

You should conduct a sensitivity analysis for patients with implanted deep brain stimulators for 
the primary and secondary efficacy endpoints.  

Under 21 CFR 314.50(d)(5)(v), the ISE is required to be part of the NDA submission.  Further 
details on the specification may be found in the October 2015 guidance for industry Integrated 
Summary of Effectiveness.

With respect to location of information within the CTD, the ISE should be included in Module 5, 
section 5.3.5.3, and the SCE in Module 2, section 2.7.3, as described in the guidance for industry 
Integrated Summaries of Effectiveness and Safety: Location Within the Common Technical 
Document.

Meeting Discussion:
The sponsor indicated that for patients enrolled in study ADS-AMT-PD302 that have previously 
completed the Phase 2/3 study, ADS-PAR-AM201, there is a gap of time of up to 2 years before 
entering the open-label trial. The Division suggested that all patients in the clinical development 
program be identified using the SDTM unique subject identifier (USUBJID) and that participants 
rolling over from ADS-PAR-AM201 to Study ADS-AMT-PD302 that have an exposure gap be 
flagged in the submitted datasets for ease of identification. In addition, the sponsor clarified that 
DBS patients were only enrolled in the open-label trial.   

The ADaM datasets should include a variable that indicates the total score in all instances of 
rating scale use, in addition to the usual variables for each item in the respective scale. 

Question 4: 
Does the Division agree that the size of the expected safety data package is adequate to 
characterize the safety profile of ADS-5102?
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FDA Response to Question 4: 
No.  A complete and adequate safety database is needed at the time of submission.  

Meeting Discussion:
The Division made the point that the PK-pharmacodynamic profile of amantadine is not 
predictable enough to provide adequate safety information concerning ADS-5102 in the intended 
population.  As the sponsor indicated it would during the meeting, the sponsor provided the 
following table with an estimate of patient duration of exposure to ADS-5102 at future 
timepoints:  
 
Proposed 
Submission 
Date

Total no. 
subjects 

No. of 
subjects with 
6 months 
data

No. of 
subjects with 
12 months 
data

No. of 
subjects with 
15 months 
data

No. of 
subjects with 
18 months 
data

No. of 
months of 
treatment for 
100 subjects

August 2016 225 130 73 51 21 8
September 2016 225 144 85 57 28 9.5
December  2016 225 159 100 79 39 12

The Division reiterated that a complete and adequate safety database at the time of submission 
is needed in order to enable an appropriate review.  The typical requirement is 100 patients 
exposed for 1 year.  The Division will consider accepting 75 patients with one year exposure 
provided they have been adequately exposed to the range of doses intended for use and that at 
least 100 patients have had a 9 month exposure at the time of submission of the application.  
Approximately half of the 100 patients should have completed one year of continuous 
treatment with the highest dose of ADS-5102 (or higher) that will be described in labeling.

Question 5a: 
Does the Division agree with the integrated safety analyses as described in Section 6.3.2 of 
the meeting package? 

FDA Response to Question 5a: 
Provide analyses of events that may reflect worsening parkinsonism, the presences of an impulse 
control disorder, psychosis, cardiovascular adverse events, suicidality, and hypotension.  If you 
have included patients who have implanted deep brain stimulators, provide details and indicate 
whether any additional programming or lead replacement had taken place during trials and the 
date of intervention(s).  This may be treated as a “concomitant medication” in your datasets.  

Meeting Discussion:
No further discussion at the meeting.

Question 5b: 
Does the Division agree with the approach to the pooling of subject safety data?
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FDA Response to Question 5b: 
In the ISS, pool randomized, placebo-controlled, and blinded studies separately from the open-
label studies.  The ADaM datasets in the ISS should be organized in separate pools for placebo 
controlled and open-label (uncontrolled) clinical studies.  

In creating exposure tables, you should pool patients treated with the highest recommend dose 
and above (e.g., ≥340 mg), then list exposure for remaining dose levels.  Please do not calculate 
exposure by mean dose; instead, use the actual dose patients received during the trial.  Please use 
actual days patients were treated with a specific dose of ADS-5102 for the display of exposure 
duration, instead of using the mean number of days on treatment.  Please indicate clearly the 
numbers of patients included in the active treatment arm versus the placebo arm in Study ADS-
AMT-PD301, and those patients who continued into open-label treatment in ADS-AMT-PD302.

Please report all adverse events by treatment arm in the controlled trial (actual dose).  Please 
provide a flag to identify adverse events that occurred while patients were treated with a titration 
dose (e.g., 260 mg), and a flag to distinguish these events from adverse events that occurred on 
maintenance dose.  

Meeting Discussion:
The Division reiterated the need to be able to trace each adverse event to the dose received by 
the patient at the time the AE occurred in datasets submitted for review. The sponsor clarified 
that that there are very few patients at the 420 mg dose level in study ADS-PAR-AM201; 
therefore, these participants would be captured in the ≥ 340 mg dose group.  This is acceptable. 
It was also agreed that an exposure table would show the exposure presented by days at the 
actual dose, and that a table of AEs by actual dose would be provided in the ISS. 

2.3 Clinical Pharmacology Questions

Question 6: 
Does the Division agree with the use of PK simulations to identify appropriate dose 
regimens in the setting of renal impairment?

FDA Response to Question 6: 
On face, the approach of using PK simulations to determine a dose adjustment is acceptable. 
However, based on the simulated PK profiles you provided for the various degrees of renal 
impairment using your proposed dose adjustments (e.g., Figure 16), it is apparent that patients 
with renal impairment can be expected to have up to double the exposure experienced by 
subjects with normal renal function. We encourage you to explore dosing regimens for various 
stages of renal impairment, with a goal of providing a PK profile comparable to that of patients 
with normal renal function. Otherwise, justification should be provided to ensure safety and 
tolerability of the proposed dose adjustments in patients with renal impairment.

In addition, you should clarify the source of the information regarding the effect of renal 
impairment on amantadine PK after administration of ADS-5102 or amantadine IR. The 
acceptability of the PK model will be a matter of review.
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Meeting Discussion:
No further discussion at the meeting.

Question 10: 
Does the Division have any comments on the proposed content or organization of the NDA?

FDA Response to Question 10:
The following are the general expectations for submitting pharmacometric data and models, 
including PK simulations supporting dosing recommendations:

All datasets used for model development and validation should be submitted as a SAS transport 
files (*.xpt). A description of each data item should be provided in a Define.pdf file. Any 
concentrations and/or subjects that have been excluded from the analysis should be flagged and 
maintained in the datasets.

Model codes or control streams and output listings should be provided for all major model 
building steps, e.g., base structural model, covariates models, final model, and validation model. 
These files should be submitted as ASCII text files with *.txt extension (e.g.: myfile_ctl.txt, 
myfile_out.txt).

A model development decision tree and/or table which gives an overview of modeling steps.

For the population analysis reports we request that you submit, in addition to the standard model 
diagnostic plots, individual plots for a representative number of subjects. Each individual plot 
should include observed concentrations, the individual predication line and the population 
prediction line. In the report, tables should include model parameter names and units. For 
example, oral clearance should be presented as CL/F (L/h) and not as THETA(1). Also provide 
in the summary of the report a description of the clinical application of modeling results.

In terms of where the code and data should be submitted, the following folders can be used as 
one example for population PK related codes and data. The codes should be submitted under 
"module5/datasets/poppk/analysis/programs/" folder (such as run1.ctl.txt, run1.lst.txt, 
plot1.R.txt) with a define pdf file to explain the role of each file and sometimes with a pdf file as 
the revieweraid.pdf to explain the flow of running the code if necessary. The datasets should be 
submitted under "module5/datasets/poppk/analysis/datasets/" folder (such as poppk.xpt, 
pkpd.xpt) with a define pdf file to explain the variables within each data file.

In addition, you should submit your clinical pharmacology summary following the provided 
Question-Based Review (QBR) template 
(http://www.fda.gov/downloads/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacc
o/CDER/ManualofPoliciesProcedures/UCM073007.pdf). 

Meeting Discussion:
No further discussion at the meeting.
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Question 11: 
Does the Division agree with the approach outlined for drafting the package insert?

FDA Response to Question 11:
On face, the approach appears reasonable. We suggest submitting the annotated label using a 
three-column format.  The first column should contain the last FDA approved amantadine label, 
the second column should contain your proposed product label, the third column should contain 
annotations and justification for differences in the approved amantadine label and the proposed 
label for your product.  You should list the sections of the amantadine label and the FDA’s 
findings that you plan to rely upon for your 505(B)(2) application in your NDA submission.

Meeting Discussion:
No further discussion at the meeting.

2.5 Clinical Dataset Questions

Question 12a: 
Does the Division agree with or have other comments regarding the planned dataset format 
as described in Table 6 of the meeting package?

FDA Response to Question 12a:
Please refer to our answers to Questions 4, 5 and 10.  

Meeting Discussion:
No further discussion at the meeting.

Question 12b: 
Does the Division agree with Adamas proposal to submit programming codes for key 
primary and secondary analysis for the Phase 2/3 (ADS-PAR-AM201) and Phase 3 (ADS-
AMT-PD301) studies?

FDA Response to Question 12b:
Yes, we agree. In order to enable the traceability in your efficacy analysis datasets and efficacy 
results, please provide SAS programs, including necessary SAS macro programs, with adequate 
documentation for the derivations of the analysis datasets from the raw clinical datasets and for 
the efficacy analyses.

Meeting Discussion:
No further discussion at the meeting.
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Question 12c: 
Does the Division agree with Adamas’ proposal to submit non-standard (legacy) data for 
study NPI-5103-C-101?

FDA Response to Question 12c:
Yes.

Meeting Discussion:
No further discussion at the meeting.

Question 12d: 
Does the Division agree or have other comments with Adamas proposal to submit BIMO 
dataset and subject level data listing by site?

FDA Response to Question 12d:
Your plan to follow the FDA Draft Guidance, and provide subject data listings by site is 
reasonable.

Meeting Discussion:
No further discussion at the meeting.

3.0 OTHER IMPORTANT DISCUSSION

Additional Clinical Pharmacology Comment: 
The Symmetrel label indicates that renal clearance (normalized for body mass index) is 1.5-fold 
higher in males compared to females. You should assess the effect of sex as a covariate on 
amantadine PK after ADS-5102 administration. 

Meeting Discussion:
No further discussion at the meeting.

Controlled Substances Act Comment:
We remind you that at the time of submission of the NDA, the submission should include an 
abuse potential section that includes all data related to abuse, and a recommendation for 
scheduling (or not scheduling) the drug.  Although amantadine has been marketed as a non-
scheduled substance, FDA has not formally assessed its abuse potential.  

We request that you submit an updated assessment of abuse potential of amantadine that includes 
published literature related to abuse of amantadine, as well as of any cases of abuse and misuse 
reported with the approved products or captured in clinical trials conducted by you.  
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Meeting Discussion:
The sponsor requested a clarification of the Controlled Substance Staff (CSS) request at the 
meeting.  CSS explained that the regulations require that, at the time of submission of an NDA 
for a drug with activity at the central nervous system, the NDA should include all data related to 
possible abuse potential for the drug, a proposal for scheduling (if necessary and appropriate) or 
not scheduling the drug, and data on overdose and treatment.  Considering that amantadine has 
been on the market for many years, CSS requests that the sponsor update the information on the 
abuse potential of the drug including a literature search for cases of abuse and include a report all 
abuse-related cases, if any, observed in the sponsor’s trials.  CSS also clarified that if the data do 
not support scheduling, a request for not scheduling the drug constitutes a proposal for 
scheduling.

PREA REQUIREMENTS

Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all applications for new 
active ingredients (which includes new salts and new fixed combinations), 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.  

Please be advised that under the Food and Drug Administration Safety and Innovation Act 
(FDASIA), you must submit an Initial Pediatric Study Plan (iPSP) within 60 days of an End of 
Phase (EOP2) meeting.  In the absence of an End-of-Phase 2 meeting, refer to the draft guidance 
below.  The PSP must contain an outline of the pediatric study or studies that you plan to 
conduct (including, to the extent practicable study objectives and design, age groups, relevant 
endpoints, and statistical approach); any request for a deferral, partial waiver, or waiver, if 
applicable, along with any supporting documentation, and any previously negotiated pediatric 
plans with other regulatory authorities.  The PSP should be submitted in PDF and Word format. 
Failure to include an agreed iPSP with a marketing application could result in a refuse to file 
action. 

For additional guidance on the timing, content, and submission of the PSP, including a PSP 
Template, please refer to the draft guidance for industry, Pediatric Study Plans: Content of and 
Process for Submitting Initial Pediatric Study Plans and Amended Pediatric Study Plans at:  
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/U
CM360507.pdf.  In addition, you may contact the Division of Pediatric and Maternal Health at 
301-796-2200 or email pdit@fda.hhs.gov.  For further guidance on pediatric product 
development, please refer to: 
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/ucm049867.ht
m.  
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PRESCRIBING INFORMATION

In your application, you must submit proposed prescribing information (PI) that conforms to the 
content and format regulations found at 21 CFR 201.56(a) and (d) and 201.57 including the 
Pregnancy and Lactation Labeling Rule (PLLR) (for applications submitted on or after June 30, 
2015).  As you develop your proposed PI, we encourage you to review the labeling review 
resources on the PLR Requirements for Prescribing Information and Pregnancy and Lactation 
Labeling Final Rule websites, which include:

• The Final Rule (Physician Labeling Rule) on the content and format of the PI for human 
drug and biological products 

• The Final Rule (Pregnancy and Lactation Labeling Rule) on the content and format of 
information related to pregnancy, lactation, and females and males of reproductive 
potential

• Regulations and related guidance documents 
• A sample tool illustrating the format for Highlights and Contents, and 
• The Selected Requirements for Prescribing Information (SRPI) − a checklist of important 

format items from labeling regulations and guidances.  
• FDA’s established pharmacologic class (EPC) text phrases for inclusion in the Highlights 

Indications and Usage heading.

The application should include a review and summary of the available published literature 
regarding drug use in pregnant and lactating women, a review and summary of reports from your 
pharmacovigilance database, and an interim or final report of an ongoing or closed pregnancy 
registry (if applicable), which should be located in Module 1.  Refer to the draft guidance for 
industry – Pregnancy, Lactation, and Reproductive Potential: Labeling for Human Prescription 
Drug and Biological Products – Content and Format 
(http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/
UCM425398.pdf).  

Prior to submission of your proposed PI, use the SRPI checklist to ensure conformance with the 
format items in regulations and guidances.  

ABUSE POTENTIAL ASSESSMENT

Drugs that affect the central nervous system, are chemically or pharmacologically similar to 
other drugs with known abuse potential, or produce psychoactive effects such as mood or 
cognitive changes (e.g., euphoria, hallucinations) need to be evaluated for their abuse potential 
and a proposal for scheduling will be required at the time of the NDA submission 
[21 CFR 314.50(d)(5)(vii)].  For information on the abuse potential evaluation and information 
required at the time of your NDA submission, see the draft guidance for industry, Guidance for 
Industry Assessment of Abuse Potential of Drugs, available at: 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/U
CM198650.pdf.
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interpretation of this statutory provision (see Docket FDA-2003-P-0274-0015, available at 
http://www.regulations.gov).

If you intend to submit a 505(b)(2) application that relies for approval, in part, on FDA’s finding 
of safety and/or effectiveness for one or more listed drugs, you must establish that such reliance 
is scientifically appropriate, and must submit data necessary to support any aspects of the 
proposed drug product that represent modifications to the listed drug(s).  You should establish a 
“bridge” (e.g., via comparative bioavailability data) between your proposed drug product and 
each listed drug upon which you propose to rely to demonstrate that such reliance is 
scientifically justified.  

If you intend to rely, in part, on literature or other studies for which you have no right of 
reference but that are necessary for approval, you also must establish that reliance on the studies 
described in the literature or on the other studies is scientifically appropriate.  You should 
include a copy of such published literature in the 505(b)(2) application and identify any listed 
drug(s) described in the published literature (e.g., trade name(s)).

If you intend to rely, in part, on the Agency’s finding of safety and/or effectiveness for a listed 
drug(s) or published literature describing a listed drug(s) (which is considered to be reliance on 
FDA’s finding of safety and/or effectiveness for the listed drug(s)), you should identify the listed 
drug(s) in accordance with the Agency’s regulations at 21 CFR 314.54.  It should be noted that 
21 CFR 314.54 requires identification of the “listed drug for which FDA has made a finding of 
safety and effectiveness,” and thus an applicant may only rely upon a listed drug that was 
approved in an NDA under section 505(c) of the FD&C Act.  The regulatory requirements for a 
505(b)(2) application (including, but not limited to, an appropriate patent certification or 
statement) apply to each listed drug upon which a sponsor relies.

If you propose to rely on FDA’s finding of safety and/or effectiveness for a listed drug that has 
been discontinued from marketing, the acceptability of this approach will be contingent on 
FDA’s consideration of whether the drug was discontinued for reasons of safety or effectiveness.  

We encourage you to identify each section of your proposed 505(b)(2) application that relies on 
FDA’s finding of safety and/or effectiveness for a listed drug(s) or on published literature.  In 
your 505(b)(2) application, we encourage you to clearly identify (for each section of the 
application, including the labeling):  (1) the information for the proposed drug product that is 
provided by reliance on FDA’s finding of safety and/or effectiveness for the listed drug or by 
reliance on published literature; (2) the “bridge” that supports the scientific appropriateness of 
such reliance; and (3) the specific name (e.g., proprietary name) of each listed drug named in any 
published literature on which your marketing application relies for approval.  If you are 
proposing to rely on published literature, include copies of the article(s) in your submission. 

In addition to identifying in your annotated labeling the source(s) of information essential to the 
approval of your proposed drug that is provided by reliance on FDA’s previous finding of safety 
and efficacy for a listed drug or by reliance on published literature, we encourage you to also 
include that information in the cover letter for your marketing application in a table similar to the 
one below. 
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List the information essential to the approval of the proposed drug that is 
provided by reliance on the FDA’s previous finding of safety and efficacy for a 

listed drug or by reliance on published literature

Source of information
(e.g., published literature, name of 

listed drug)

Information Provided
(e.g., specific sections of the 505(b)(2) 

application or labeling)

1.  Example: Published literature Nonclinical toxicology

2.  Example: NDA XXXXXX
“TRADENAME”

Previous finding of effectiveness for
indication X

3.  Example: NDA YYYYYY
“TRADENAME”

Previous finding of safety for
Carcinogenicity, labeling section XXX

4.     

Please be advised that circumstances could change that would render a 505(b)(2) application for 
this product no longer appropriate.  For example, if a pharmaceutically equivalent product were 
approved before your application is submitted, such that your proposed product would be a 
“duplicate” of a listed drug and eligible for approval under section 505(j) of the FD&C Act, then 
it is FDA’s policy to refuse to file your application as a 505(b)(2) application (21 CFR 
314.101(d)(9)).  In such a case, the appropriate submission would be an Abbreviated New Drug 
Application (ANDA) that cites the duplicate product as the reference listed drug. 

Office of Scientific Investigations (OSI) Requests 

The Office of Scientific Investigations (OSI) requests that the following items be provided to 
facilitate development of clinical investigator and sponsor/monitor/CRO inspection assignments, 
and the background packages that are sent with those assignments to the FDA field investigators 
who conduct those inspections (Item I and II).  This information is requested for all major trials 
used to support safety and efficacy in the application (i.e., phase 2/3 pivotal trials).  Please note 
that if the requested items are provided elsewhere in submission in the format described, the 
Applicant can describe location or provide a link to the requested information.

The dataset that is requested in Item III below is for use in a clinical site selection model that is 
being piloted in CDER.  Electronic submission of the site level dataset is voluntary and is 
intended to facilitate the timely selection of appropriate clinical sites for FDA inspection as part 
of the application and/or supplement review process.  
This request also provides instructions for where OSI requested items should be placed within an 
eCTD submission (Attachment 1, Technical Instructions: Submitting Bioresearch Monitoring 
(BIMO) Clinical Data in eCTD Format).
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I. Request for general study related information and comprehensive clinical investigator 
information (if items are provided elsewhere in submission, describe location or provide 
link to requested information).

1. Please include the following information in a tabular format in the original NDA for each 
of the completed pivotal clinical trials:
a. Site number
b. Principal investigator
c. Site Location: Address (e.g., Street, City, State, Country) and contact information 

(i.e., phone, fax, email)
d. Location of Principal Investigator: Address (e.g., Street, City, State, and Country) and 

contact information (i.e., phone, fax, email).  If the Applicant is aware of changes to a 
clinical investigator’s site address or contact information since the time of the clinical 
investigator’s participation in the study, we request that this updated information also 
be provided.

2. Please include the following information in a tabular format, by site, in the original NDA 
for each of the completed pivotal clinical trials:
a. Number of subjects screened at each site 
b. Number of subjects randomized at each site 
c. Number of subjects treated who prematurely discontinued for each site by site 

3. Please include the following information in a tabular format in the NDA for each of the 
completed pivotal clinical trials:
a. Location at which sponsor trial documentation is maintained (e.g., , monitoring plans 

and reports, training records, data management plans, drug accountability records, 
IND safety reports, or other sponsor records as described ICH E6, Section 8).  This is 
the actual physical site(s) where documents are maintained and would be available for 
inspection

b. Name, address and contact information of all Contract Research Organization (CROs) 
used in the conduct of the clinical trials and brief statement of trial related functions 
transferred to them.  If this information has been submitted in eCTD format 
previously (e.g., as an addendum to a Form FDA 1571, you may identify the 
location(s) and/or provide link(s) to information previously provided.

c. The location at which trial documentation and records generated by the CROs with 
respect to their roles and responsibilities in conduct of respective studies is 
maintained.  As above, this is the actual physical site where documents would be 
available for inspection.

4. For each pivotal trial, provide a sample annotated Case Report Form (or identify the 
location and/or provide a link if provided elsewhere in the submission). 

5. For each pivotal trial provide original protocol and all amendments ((or identify the 
location and/or provide a link if provided elsewhere in the submission).
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III. Request for Site Level Dataset:

OSI is piloting a risk based model for site selection.  Voluntary electronic submission of site 
level datasets is intended to facilitate the timely selection of appropriate clinical sites for FDA 
inspection as part of the application and/or supplement review process.  If you wish to 
voluntarily provide a dataset, please refer to the draft Guidance for Industry Providing 
Submissions in Electronic Format – Summary Level Clinical Site Data for CDER’s Inspection 
Planning” (available at the following link 
http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire
ments/UCM332468.pdf ) for the structure and format of this data set.  
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References:

eCTD Backbone Specification for Study Tagging Files v. 2.6.1 
(http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire
ments/ElectronicSubmissions/UCM163560.pdf)

FDA eCTD web page 
(http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Elect
ronicSubmissions/ucm153574.htm)

For general help with eCTD submissions:  ESUB@fda.hhs.gov

4.0 ISSUES REQUIRING FURTHER DISCUSSION
No issues required further discussion.

5.0 ACTION ITEMS
No action items.

6.0 ATTACHMENTS AND HANDOUTS
There were no attachments or handouts.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration
Silver Spring MD  20993

IND 078671
MEETING MINUTES

ADAMAS
Attention: Elaine Fashana, Senior Director Regulatory Affairs
1900 Powell St. Suite 750
Emeryville, CA 94608

Dear Ms. Fashana:

Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) 
of the Federal Food, Drug, and Cosmetic Act for ADS-5102.

We also refer to the meeting between representatives of your firm and the FDA on Wednesday, 
15 July 20. The purpose of the meeting was to discuss Chemistry Manufacturing and Controls.

A copy of the official minutes of the meeting is enclosed for your information.  Please notify us 
of any significant differences in understanding regarding the meeting outcomes.

If you have any questions, call Dahlia A. Woody at (301) 796-8427.

Sincerely,

{See appended electronic signature page}

Wendy I. Wilson-Lee, Ph.D.
Branch Chief, Branch I (Acting)
Division of New Drug Products I
Office of New Drug Products
Office of Pharmaceutical Quality
Center for Drug Evaluation and Research

Enclosure:
Meeting Minutes
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FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

MEMORANDUM OF MEETING MINUTES

Meeting Type: Type B
Meeting Category: End-of-Phase 2

Meeting Date and Time: Wednesday, 15 July 2015 at 1:00 p.m.
Meeting Location: 10903 New Hampshire Ave

White Oak Building 22, Conference Room: 1311
Silver Spring, Maryland 20903

Application Number: 078671
Product Name: ADS-5102
Indication: Treatment of levodopa-induced dyskinesia in patients with 
Parkinson’s disease 

Sponsor/Applicant Name: Treatment of levodopa-induced dyskinesia in patients with 
Parkinson’s disease

Meeting Chair: Wendy I. Wilson-Lee, Ph.D.
Meeting Recorder:

FDA ATTENDEES
Wendy I. Wilson-Lee, Ph.D., Branch Chief (Acting) 
Martha R. Heimann, Ph.D., CMC Lead Neurology 
Okpo Eradiri, Ph.D., Biopharmaceutics Lead (Acting)
Thomas Wong, Ph.D., CMC Reviewer 
Xuhong Li, Ph.D., CMC Reviewer
Sharmista Chatterjee., Ph.D., Branch Chief (Acting)

SPONSOR ATTENDEES
Jim Ergun, Ph.D., Director, Process Development 
Sangita Ghosh, Ph.D., VP Pharmaceutical Development 
Natalie McClure, Ph.D., Sr. VP Product Development 
Ruben Sanchez, Director, Regulatory Affairs 
Cecilia Weng, Associate Director, Analytical Development
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1.0 BACKGROUND

The sponsor submitted a meeting request for a Type B EOP2 meeting to discuss the ongoing CMC 
development of ADS-5102. The FDA granted the meeting and it was scheduled for 15 July 2015. 
The FDA provided Written Responses in 13 July 2015, but the Sponsor felt that additional 
clarification and input was needed, and on 15 July 2015, provided the Regulatory Project Manager 
draft responses to the FDA’s feedback to facilitate the meeting discussion. A list of the questions 
intended to be the focus of the discussion was also provided FDA sent Preliminary Comments to the 
sponsor on Monday, 13 July 2015.

2. DISCUSSION

2.1. Category/Discipline A

Question 1: 
The proposed commercial manufacturing process uses equipment similar in design and operation to 
that used for manufacturing the clinical material.  

1. The sponsor believes the manufacturing process as outlined in flow diagram in Figure 5, including 
in-process tests and testing sample points, is appropriate for the proposed commercial manufacturing 
process. Does the FDA agree?

Reference ID: 3801059
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NDA submission based on an analysis of the totality of data available including all stability data and 
scaled up batches. The specification limits listed in Table 9 are those applied to clinical trial materials 
and do not necessarily represent the planned final specification. At this time, we are requesting the 
FDA’s comments on the listed test attributes for ADS-5102. We believe the list of tests and methods 
in the specifications (Table 9) is sufficient to appropriately support the control of the commercial 
manufacture, release, and stability of ADS-5102 (amantadine HCl ER) capsules. Does the FDA
concur? IND078671 Page 5 

FDA Response to Question 3a: 
The proposed test attributes and analytical procedures, including the proposed  method as a 
second identification test, appear reasonable. However, the final determination of the adequacy 
of the proposed specification, including final test attributes and acceptance criteria, is a review 
issue. Regarding the proposed method and acceptance criteria for the dissolution test, refer to the 
“Additional Biopharmaceutics Comments” for general guidelines on the development and validation 
of the dissolution method and setting of the acceptance criteria for your proposed ADS-5102
(amantadine HCl) ER capsules. 

Question 3b: 
For clinical supplies and stability studies a full dissolution profile is obtained with controls at t=2, 
t=6, and . The dissolution is > % complete at 12 hours. Therefore, for release of 
commercial product, we propose dissolution test time points that cover t=2 hours (initial release), t=6 
hours (middle of the dissolution curve) and t=12 hours (end of the dissolution curve). Does the FDA
agree with the proposed dissolution time points for control of ADS-5102 commercial capsules? 

FDA Response to Question 3b: 
The FDA cannot comment on the adequacy of the selected specification-time points for the 
dissolution test at this time because the adequacy of the dissolution acceptance criteria, including the 
specification-sampling time points, will be determined during NDA review. Otherwise, we agree that 
a full dissolution profiling of the clinical and registration batches placed on stability is needed, as 
well as full profiling for the release of batches for use in clinical trials. However, note that full 
profiling includes more than three-sampling time points; therefore, we recommend collecting 
dissolution data at 2, 4, 6, 8, 10, and 12 hrs. Refer to the “Additional Biopharmaceutics Comments” 
for the general guidelines for setting the dissolution acceptance criteria of modified-release drug 
products. 

Meeting Discussion Question 3:
Removal of the  timepoint from dissolution testing

The sponsor requested confirmation from the FDA that discontinuation of the dissolution 
timepoint is acceptable.  The FDA acknowledged that it was difficult to provide a final determination 
since they have not seen all the data and recommended continuing collection of all timepoints 
through completion of the stability protocol. However, it would be acceptable to FDA to stop the 
dissolution profile at 12h if the data clearly show that the dissolution profile has achieved > % 
dissolved by 12 hours. 

Question 4: 
The sponsor believes the results from the alcohol dose dumping study confirm there is minimal risk 
of dose dumping and that no additional studies are required. Does the FDA agree? 
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We have the following comments regarding the information that should be provided in the NDA for 
your proposed ADS-5102 (amantadine HCl ER) capsules. 

I. Dissolution Method: Include the dissolution method development report supporting the 
selection of the proposed dissolution test. The report should include (but not limited to) the 
following information: 
a. Solubility data for the drug substance over the physiologic pH range; 

b. Detailed description of the dissolution test being proposed for the evaluation of your 
product and the developmental parameters (i.e., selection of the equipment/apparatus, 
in vitro dissolution/release media, agitation/rotation speed, pH, assay, sink 
conditions, etc.) used to select the proposed dissolution method as the optimal test for 
your product. If a surfactant was used, include the data supporting the selection of the 
type and amount of surfactant. The testing conditions used for each test should be 
clearly specified. The dissolution profile should be complete and cover at least 85% 
of drug release of the label amount or whenever a plateau (i.e., no increase over 3 
consecutive time-points) is reached. We recommend use of at least twelve samples 
per testing variable; 

c. Provide the complete dissolution profile data (individual, mean, SD, profiles) for your 
product. The dissolution data should be reported as the cumulative percentage of drug 
dissolved with time (the percentage is based on the product’s label claim)

d. Data to support the discriminating ability of the selected method. In general, the 
testing conducted to demonstrate the discriminating ability of the selected dissolution 
method should compare the dissolution profiles of the reference (target) product vs. 
the test products that are intentionally manufactured with meaningful variations for 
the most relevant critical manufacturing variables (i.e., ± 10-20% change to the 
specification-ranges of these variables). In addition, if available, submit data showing 
that the selected dissolution method is able to reject batches that are not 
bioequivalent; and 

e. Include the supportive validation data for the dissolution method (i.e., method 
robustness, etc.) and analytical method (precision, accuracy, linearity, stability, etc.). 

f. A list of critical material attributes (CMA) and critical process parameters (CPP) 
affecting dissolution. 

II. Dissolution Acceptance Criteria: For the selection of the dissolution acceptance criteria of your 
product, the following points should be considered: 

a. The dissolution profile data from the pivotal clinical batches and primary 
(registration) stability batches should be used for the setting of the dissolution 
acceptance criteria of your product (i.e., specification-sampling time point and 
specification value). 

b. The acceptance criteria should be established based on average in vitro dissolution 
data for each lot under study, equivalent to USP Stage 2 testing (n=12). 

c. A minimum of three specification-time points is recommended. These time points 
should cover the early, middle, and late stages of the release profile. The last time 
point should be the time point where at least 80% of drug is released. If the maximum 
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amount released is less than 80%, the last time point should be the time when the 
plateau of the release profile has been reached. 

d. In general, the selection of the dissolution acceptance criteria ranges is based on mean 
target value +10% and >80% for the last specification time-point. Wider specification 
ranges may be acceptable if they are supported by an approved IVIVC model. 

A detailed discussion of the justification of the proposed dissolution acceptance criteria should be 
included in the appropriate section of the NDA. 

Dissolution Data Presentation 
In the dissolution method development report, present detailed experimental data as follows:

a. Include individual vessel data as much as possible in the narrative portion of the 
report, particularly regarding investigation of selection of equipment, media, agitation
speed, etc. 

b. Submit all individual vessel data in “.xpt” format. 

c. Batch release and stability dissolution data should be presented graphically; the 
plot(s) of individual vessel data for the clinical and stability batches should include 
data at release, time zero stability time point, and over the duration of stability testing 
under long-term storage conditions. 

Note that the adequacy of the proposed dissolution acceptance criteria for your product will be 
made during the NDA review process based on the totality of the provided dissolution data.

Additional Questions/Meeting discussion:

Additional Questions: Inclusion of second manufacturing site (
The sponsor asked an additional question that was not included in the briefing document. The 
sponsor requested some insight into the expectations for the extent of stability data required 
for the addition of a second manufacturing site- The FDA stated that since this was not part 
of the original list of meeting questions and no information had been provided in the briefing 
document they could not comment at this time. However, the FDA agreed to consider this 
question and provide some high level guidance in Division’s meeting minutes. The FDA
indicated that in addition to stability data, a demonstration of the comparability of both the
product and manufacturing process for both manufacturing sites would be needed along with 
a bioequivalence study and an evaluation of compliance standing for the second
manufacturing facility.   The sponsor confirmed that these data, including the requested BE,
study are planned. 

Post-Meeting Comment
Without knowledge of the location of the new manufacturing site or details regarding the 
process, batch size, and equipment intended for use at the second site, the FDA cannot 
comment on specific requirements to support this site addition.  As noted during the meeting, 
in order to support the addition of a second manufacturing site, the submission should 
include a comparison of the manufacturing processes including equipment type, scale, and 
in-process controls along with a comparison of the batch release and stability data for an 
appropriate number of batches to demonstrate equivalency of product performance and 
quality control across the manufacturing sites.  In addition, a bioequivalence study is required 
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for this modified-release product.  If any process changes at the new site necessitate a need 
for formulation changes such as excipient amount or grade, a comparison of the formulations 
and development work supporting those changes should be included in the submission as 
well.

Additional Questions: Presentation & format of dissolution data sets
The sponsor team also sought clarification on the electronic data submission requirements for 
dissolution data. The sponsor inquired if additional guidance could be provided on the dataset 
format and if the FDA would be open to reviewing a mock dataset prior to the NDA. The 
FDA stated that the request for dissolution data sets is new but that submission of a mock 
data set prior to the NDA would be useful. The FDA also stated that the naming convention 
of the variables has not been finalized.

Meeting Discussion~Acceptance Criteria-Item II.c. (Additional Biopharmaceutics Comments):
Clarification of the definition of middle of the release profile
The sponsor asked for clarification on the FDA’s definition of middle of the release profile. The 
FDA recommended that the selected specification time points should represent the complete 
dissolution curve. The sponsor agreed to further assess the release profile and prepare a 
justification to support a middle value for the release profile.
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Public Health Service 
Food and Drug Administration 
Rockville, MD  20857

IND 78,671 

Adamas Pharmaceuticals, Inc. 
Attention:  Tim Burkoth, Ph.D., Group Leader, 
Regulatory Affairs & Pre-Clinical Safety  
1900 Powell St., Suite 1050  
Emeryville, CA 94608 

Dear Dr. Burkoth: 

Please refer to your Investigational New Drug Application (IND) and your request for a Type B, 
End-of-Phase 2/Pre-Phase 3 meeting submitted under section 505(i) of the Federal Food, Drug, 
and Cosmetic Act for Amantadine ER (ADS-5101) capsules containing mg of extended 
release Amantadine (ER). 

We also refer to the meeting between representatives of your firm and the FDA on September 
29, 2008.  The purpose of the meeting was to discuss the development of Amantadine as a once 
daily dosing regimen to improve the compliance in Parkinson’s patients. 

A copy of the official minutes of the meeting is attached for your information.  Please notify us 
of any significant differences in understanding regarding the meeting outcomes. 

If you have any questions, call Beverly Conner at (301) 796-1171.  

Sincerely, 

{See appended electronic signature page}

      Russell Katz, M.D. 
      Director 
      Division of Neurology Products 
      Office of Drug Evaluation I 
      Center of Drug Evaluation and Research 

Enclosure - Meeting Minutes 

(b) (4)











IND 78,671 
Page 6 

 FDA Response:  The Agency believes that the safety of Amantadine ER (ADS-5101) 
 may be established through the safety data from the proposed clinical trials 
 incorporating the safety data from NDA 17-118 by reference and published data.  Safety 
 data from any other clinical trials (efficacy) should be included.   

 Discussion During Meeting:  No further discussion. 

 (3) Plan: Adamas plans to conduct the proposed pivotal clinical studies discussed above 
 at a clinical research facility in  The trials will be conducted under the US IND and 
 in accordance with  Drug laws. An ethics committee will provide oversight of the 
 trials, and the clinical research will be conducted according to internationally recognized 
 good clinical practices as outlined in the ICH guidance, E6 (R1) “Good Clinical 
 Practice.” The completed clinical trials under the IND were also conducted in   

 Question 3: Does the Agency agree that use of  clinical study sites will be 
 acceptable in support of an NDA? 

 FDA Response: Although the Agency would encourage the use of North American 
 clinical study sites, it agrees that the use of  study sites is acceptable in support of 
 an NDA. 

 Discussion During Meeting:  No further discussion. 

 7.2 Nonclinical Pharmacology and Toxicology

 (4) Plan: Amantadine ER (ADS-5101) produces amantadine plasma concentrations that 
 are bioequivalent at steady state to the marketed SYMMETREL formulation that has 
 been prescribed in the U.S. for chronic use since its approval for parkinsonism and drug-
 induced extrapyramidal symptoms in 1976 (NDA 17-118). The proposed Amantadine ER 
 (ADS-5101) capsule formulation consists of amantadine HCl, USP, and compendial 
 excipients that are commonly used in oral products. Based on the extensive nonclinical 
 and clinical safety data published to date, Adamas believes ADS-5101 presents no 
 additional toxicity risk and no new toxicity studies (including carcinogenicity in rodents) 
 are warranted for NDA approval. Therefore, the nonclinical safety of Amantadine ER 
 (ADS-5101) will be established in a 505(b)(2) application by summarizing and 
 referencing published literature and the SYMMETREL NDAs.  

 Question 4:  Does the agency concur? 

 FDA Response: Yes, unless issues (e.g., impurities) arise during development that would 
 require additional nonclinical studies. Copies of all relevant publications, particularly 
 those that support the nonclinical sections of labeling, should be included in the NDA. 

 Discussion During Meeting:  No further discussion. 
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 7.3 Chemistry, Manufacturing, and Control 

 Background to question (5) Stability: The planned NDA will include results from at 
 least 6 months of stability testing conducted under an ICH compliant protocol for 3 
 registration batches. Twelve months of stability data for the 3 registration batches will be 
 submitted during the NDA review period. In addition, at least 24 months supportive 
 stability data generated under an ICH-compliant protocol for the Phase 1 clinical batch 
 will also be included at filing. Adamas believes additional CMC data are not warranted.  

 Question 3: Does the agency concur? 

 FDA Response: The planned NDA will include results from at least 6 months of stability 
 testing conducted under an ICH compliant protocol for 3 registration batches. Twelve 
 months of stability data for the 3 registration batches will be submitted during the NDA 
 review period. In addition, at least 24 months supportive stability data generated under an 
 ICH-compliant protocol for the Phase 1 clinical batch will also be included at filing.  
 Adamas believes additional CMC data are not warranted. 

 Discussion During Meeting:  No further discussion. 

 Additional Clinical Pharmacology Comment 

 The sponsor should conduct a literature search and update labeling information as 
 necessary regarding metabolism, induction, inhibition and the role of transporters. 
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