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Shield TX (UK) Ltd 
c/o Clinipace Worldwide 
Attention:  Frank Schmidberger 
Regulatory Strategic Development Manager  
4840 Pearl East Circle, Suite 201E 
Boulder, CO  80304 
 

Dear Mr. Schmidberger: 
 
Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) 
of the Federal Food, Drug, and Cosmetic Act for ferric maltol (ST10). 
 
We also refer to the meeting between representatives of your firm and the FDA on  
March 14, 2018.  The purpose of the meeting was to discuss a proposed NDA for ST10; ferric 
maltol including results from the “Phase 3 pivotal study, ST10-01-303: A phase III, randomized, 
placebo controlled, prospective, multicenter study with oral ST10 for the treatment of iron 
deficiency anemia in subjects with non- dialysis-dependent chronic kidney disease and 
unsuitable for treatment with oral ferrous products (OFP).”   
 
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 Laura Wall, Regulatory Project Manager, at (301) 796-2237. 
 

Sincerely, 
 
{See appended electronic signature page} 
 
Virginia Kwitkowski, MS, RN, ACNP-BC  
Clinical Team Leader 
Division of Hematology Products 
Office of Hematology and Oncology Products 
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: Pre-NDA 

Meeting Date and Time: March 14, 2018 from 11 AM (EST) to 12 PM (EST) 
Meeting Location: White Oak Building 22, Conference Room: 1415 
 
Application Number: IND 114832 
Product Name: ferric maltol (ST-10) 
Indication: Proposed for the for the treatment of iron deficiency anemia in 

subjects with non- dialysis-dependent chronic kidney disease and 
unsuitable for treatment with oral ferrous products (OFP) 

Sponsor/Applicant Name: Shield TX (UK) Ltd c/o Clinipace Worldwide

Meeting Chair: Virginia Kwitkowski, MS, RN, ACNP-BC, Clinical Team Leader 
Meeting Recorder: Laura Wall, MS, APHN, Regulatory Project Manager 

FDA ATTENDEES 
Office of Hematology and Oncology Products (OHOP), Division of Hematology Products 
Albert Deisseroth, MD, PhD, Supervisory Associate Division Director 
Virginia Kwitkowski, MS, ACNP-BC, Clinical Team Leader 
Laurel Menapace, MD, Clinical Reviewer 
Laura Wall, MS, Regulatory Project Manager 
 
OHOP, Division of Hematology Oncology Toxicology 
Brenda Gehrke, PhD, Pharmacologist 
Natalie, Simpson, PhD, Pharmacologist/Toxicologist 
 
Office of Clinical Pharmacology, Division of Clinical Pharmacology V 
Olanrewaju Okusanya, PharmD, MS, Clinical Pharmacology Reviewer 
 
Office of Biostatistics, Division of Biometrics V 
Yuan-Li Shen, DrPH, Statistical Team Leader 
Qing Xu, PhD, Statistical Reviewer 
 
SPONSOR ATTENDEES 
Jackie Mitchell, VP Quality and Regulatory Affairs 
Mark Sampson, Chief Medical Officer 

, External Consultant to Shield in Biostatistics 
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1.0 BACKGROUND

The purpose of the pre-NDA meeting was to discuss a proposed NDA for ST10 including results 
from the “Phase 3 pivotal study: ST10-01-303: A phase III, randomized, placebo controlled, 
prospective, multicenter study with oral ST10; ferric maltol for the treatment of iron deficiency 
anemia in subjects with non- dialysis-dependent chronic kidney disease and unsuitable for 
treatment with oral ferrous products (OFP).”  The objectives and expected outcomes of the 
meeting were to obtain the Agency’s concurrence on acceptability of the proposed study data 
standardization plan and the proposed ISS and ISE analyses. 

2.0 DISCUSSION 

2.1.  Module 1, Administrative Information and Prescribing Information 

Question 1:  Does the Agency agree  
, and do they accept the proposed commercial presentation of an HDPE 

bottle (28 days supply)? 
 
FDA Response to Question 1: 
No, the Agency does not agree that  

 
 
From a clinical perspective, providing a 28-day supply would be acceptable. 
 
Meeting Discussion: 
None

Question 2:  Does the Agency agree that a formal REMS is not required to be submitted in 
the initial NDA for this product? 

FDA Response to Question 2: 
The Agency agrees that a formal REMS is not required to be submitted for the initial NDA 
submission for this product, however, the final determination of whether a REMS is required 
will be made during the review of the NDA application. 
 
Meeting Discussion: 
None

2.2.  Module 4, Non-Clinical Study Reports   

Question 3:  Does the Agency agree that the nonclinical toxicology data can be submitted in 
pdf format, as Appendices within the Study Report, rather than as SEND data files, as all 
toxicology studies were completed before December 2016?
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FDA Response to Question 3:
Yes, we agree. 
 
Meeting Discussion: 
None

2.3. Module 5, Clinical Study Reports 

Question 4:  Does the Agency agree with the Study Data Standardization Plan (SDSP) that is 
proposed for the clinical study data sets that will be provided in the NDA? 

FDA Response to Question 4: 
FDA agrees with Sponsor’s Study Data Standardization Plan (SDSP) for the clinical study 
datasets. 
 

FDA requests that an Analysis Data Reviewer’s Guide (ADRG) and Study Data 
Reviewer’s Guide (SDRG), an important part of a standards-compliant study and analysis 
data submission, be prepared and submitted in the NDA.  Please refer to the “Study Data 
Technical Conformance Guide: Technical Specifications Document,” available at: 
http://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/U 
CM384744.pdf. 
 
Provide sufficient comments, adequate bookmarks, and hyperlinks in the define file(s) to 
ensure efficient review. 

Provide executable SAS program(s) with adequate document(s) to allow FDA to 
duplicate the analysis datasets derivation from raw datasets 
 
Provide the SAS programs as well as format library files used for efficacy and safety data 
analysis.  If the SAS programs use any SAS macro, please provide all necessary macro 
programs. 
 

Meeting Discussion: 
None

Question 5:  Does the Agency agree that the proposed additional ISS and ISE analyses 
proposed in the draft Statistical Analysis Plans (SAPs) are appropriate? 

FDA Response to Question 5: 
No, the agency does not agree with the proposed analyses.  The intent-to-treat (ITT) 
population should be defined as all subjects as randomized instead of those subjects who 
received at least one dose of study drug (refer to page 60, sponsor’s SAP for ISE).  
 
Furthermore, it is noted that multivitamins containing iron, antacids, calcium supplements, 
and proton pump inhibitors (PPIs) were not contraindicated medications in the referenced 
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studies.  Multivitamins containing iron may skew assessments of efficacy, specifically 
increases in iron stores and hemoglobin, and as such the agency will require a subset efficacy 
analyses for those subjects taking concurrent multivitamins during the study.  In addition, 
subset efficacy analyses for subjects receiving concomitant antacids, calcium supplements, 
and proton pump inhibitors (PPIs) on study will also be required as these medications can 
interfere with enteral iron absorption.  

 
For the ISE, using LOCF method handling missing data is not acceptable.  For handling, 
missing Hb and ferritin in the summary analysis, you may propose an alternative method if 
the data has not been unblinded.  If the data has been unblinded, the missing data handling 
strategy will be a review issue.     

 
Meeting Discussion: 
None

Question 6:  Would the Agency accept that the narrative sections of the ISS and ISE can 
function as the Summaries of Clinical Efficacy and Safety, respectively, in Modules 2.7.3. 
and 2.7.4, assuming that this does not result in these sections exceeding the recommended 
size limit? The Datasets, Tables, Figures and Appendices for both the ISS and ISE will reside 
in Module 5.3.5.3. 

FDA Response to Question 6: 
No, the agency does not agree with this proposal. 
 
As per the FDA Published Guidance for Industry entitled Integrated Summaries of 
Effectiveness and Safety: Location within the Common Technical Document, “The clear 
intent of sections 2.7.3 and 2.7.4 is to provide data summaries, not a complete exposition.  
It is not necessary, or desirable, to provide all of the details appropriate to an ISE or ISS in 
these sections, as this would defeat the purpose of a summary.  Rather, sections 2.7.3 and 
2.7.4 should contain summarized information derived from the full ISE and ISS (i.e., the 
highlights of the appropriate sections of each document as outlined in ICH M4E).  Only in 
unusual cases should the narrative parts of the full ISE or ISS and the summaries in 
sections 2.7.3 and 2.7.4 be the same (see section III.C of the guidance).  The ISE and ISS 
will be more extensive than the summaries and should include not only text and 
incorporated tables and figures, but additional appendices of tables, figures, and datasets as 
well.” 

Meeting Discussion: 
None

Question 7:  Does the Agency require tagged files (in which the CSR is broken down for e.g. 
to its synopsis, the body report, appendices, protocol and protocol amendments?) or would 
the Agency accept a single book marked and hyperlinked CSR?   
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FDA Response to Question 7: 
Yes.  Please provide file tags for all study components under the Study Tagging File (STF) of 
the respective study.  Please do not provide a single bookmarked and hyperlinked CSR. 

 
Submitting Periodic Safety Report as a single file (with bookmarks, table of contents and 
hyperlinks) is acceptable.  Study Tagging File (stf) is not needed.  Please ensure the leaf title 
includes the reporting period since each report is for a specific time period and it also helps 
when the leaf title follows a standard format (PSUR-Oct-10-2016-Oct-9-2017) 

 
Sponsors options of cross referencing information submitted to the same application or 
another application (if any), would be to either place a cross reference document under 
module m1.4.4 (cross reference to other applications), or use cross application links. 

  

1. To use the first option (placing a cross reference document in m1.4.4), a table formatted 
document can be submitted in section 1.4.4 of the eCTD, detailing previously submitted 
information (non- eCTD or paper) that is being referenced by the current application. 
The information in the document should include (1) the application number, (2) the date 
of submission (e.g., letter date), (3) the file name, (4) the page number (if necessary), (5) 
eCTD sequence number, (6) the eCTD heading location (e.g., m3.2.p.4.1 Control of 
Excipients – Specifications), (7) the document leaf title and (8) the submission 
identification (e.g., submission serial number, volume number, electronic folder, file 
name, etc.,) of the referenced document and provide hyperlinks to the referenced 
documents. 

2. To use the second option (cross application links), both applications would need to be in 
eCTD format.  The applications need to include the appropriate application prefix (e.g., 
nda, ind, etc.,) in the href links (e.g., xlink:href="../../indXXXXXX/0009/m2/24-
nonclin-over/nonclinical-overview.pdf").  In the leaf titles of the documents, it is 
recommended that the leaf title indicate the words “cross reference to” and the 
application number (e.g., Cross Ref to indXXXXXX).  The cross reference information 
in the leaf title allows the reviewer to know that the document resides in another 
application.  

Prior to using cross application linking in an application and to ensure successful use of cross 
application links, it is recommended that sponsor submits an "eCTD cross application links" 
sample.  However, if the sponsor has used cross application linking prior, there is no need for 
a cross application sample. 

To submit an eCTD cross application links sample, sponsor would need to request two 
sample application numbers from the ESUB team - esub@fda.hhs.gov.  For more 
information on eCTD sample, please refer to the Sample Process web page which is located 
at 
http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequ
irements/ElectronicSubmissions/UCM315023.pdf. 
 
Meeting Discussion: 
None
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Question 8a:  Only CRFs for patients who have died, with drawn from the study due to 
adverse events or have reported serious related adverse events will be submitted in the initial 
NDA?  Does the Agency agree? 

FDA Response to Question 8a: 
Yes, the Agency agrees.  

Meeting Discussion: 
None

Question 8b:  Does the Agency require CRFs for patients who have reported serious related 
adverse events from study ST10-01-303, even though patients might still be ongoing in the 
open label phase? 

FDA Response to Question 8b: 
Yes, the agency will require CRFs for patients with reported serious related adverse events 
on study ST10-01-303, even if patients might still be ongoing in the open label phase. 
 
Meeting Discussion: 
None

Question 8c:  Does the Agency require TOCs in the CRFs bookmarked with internal 
hyperlinks?

FDA Response to Question 8c: 
Yes.  
 
Meeting Discussion: 
None

Question 9:  Will the Agency accept safety data for the ongoing clinical trials in the form of 
a  Development Safety Update Report (DSUR) with data lock 18 February 2018? 

FDA Response to Question 9: 
Yes, the Agency will accept safety data for ongoing clinical trials in the form of a DSUR 
with a data lock of February 18, 2018.  
 
Meeting Discussion: 
None

Question 10:  Will the Agency accept post-marketing safety data in the form of a Periodic 
Safety Update Report (PSUR) with data lock 18 February 2018.
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FDA Response to Question 10: 
Yes, the Agency will accept post-marketing safety data in the form of a PSUR with a data 
lock of February 18, 2018. 
 
Meeting Discussion: 
None

Additional Comments to the Sponsor:  
 
We reiterate our recommendation provided in the WRO letter sent June 3, 2016, that in your 
NDA, you will need to provide information justifying the relevance of the drug product listed in 
the published and non-published studies to your product in your application.  The Agency’s 
acceptance of these studies as evidence to support your application will be contingent on the 
appropriateness of the scientific bridge between the drug product(s) used in the literature studies 
and the proposed drug product.  Therefore, the supporting information provided in the NDA 
should contain enough details to allow the Agency to evaluate the bridging of these products. 
 
Address the following questions in the Summary of Clinical Pharmacology: 
 
1. What is the basis for selecting the doses and dosing regimen used in the trials intended to 

support your marketing application?  Identify individuals who required dose modifications, 
and provide time to the first dose modification and reasons for the dose modifications in 
support of the proposed dose and administration. 

2. What are the exposure-response relationships for efficacy, safety and biomarkers? 
3. What is the effect of your drug on the QT/QTc interval?  
4. What are the characteristics of absorption, distribution, and elimination (metabolism and 

excretion)? 
5. What are the effects of food on the bioavailability?  What are the dosing recommendations 

with regard to meals or meal types?  Provide justification for recommendation with regard to 
meals or meal types. 

6. How do extrinsic (such as drug-drug interactions) and intrinsic factors (such as sex, race, 
disease, and organ dysfunctions) influence exposure, efficacy, or safety?  What dose 
modifications are recommended? 

 
Apply the following advice in preparing the clinical pharmacology sections of the original 
submission: 
 
1. Submit bioanalytical methods and validation reports for all clinical pharmacology and 

biopharmaceutics trials. 
2. Provide final study report for each clinical pharmacology trial.  Present the pharmacokinetic 

parameter data as geometric mean with coefficient of variation (and mean ± standard 
deviation) and median with minimum and maximum values as appropriate. 

3. Provide complete datasets for clinical pharmacology and biopharmaceutics trials.  The 
subjects’ unique ID number in the pharmacokinetic datasets should be consistent with the 
numbers used in the clinical datasets.  
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Provide all concentration-time and derived pharmacokinetic parameter datasets as 
SAS transport files (*.xpt). A description of each data item should be provided in a 
define.pdf file.  Any concentrations or subjects that have been excluded from the 
analysis should be flagged and maintained in the datasets.
Identify individual subjects with dose modifications; the time to the first dose 
reduction, interruption or discontinuation; the reasons for dose modifications in the 
datasets.   

4. Submit the following for the population pharmacokinetic analysis reports: 
Standard model diagnostic plots  
Individual plots for a representative number of subjects. Each individual plot should 
include observed concentrations, the individual prediction line and the population 
prediction line 
Model parameter names and units in tables.  
Summary of the report describing the clinical application of modeling results.  

Refer to the following pharmacometric data and models submission guidelines 
http://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacco/CDER/
ucm180482.htm. 

5. Submit the following information and data to support the population pharmacokinetic 
analysis: 

SAS transport files (*.xpt) for all datasets used for model development and validation 
A description of each data item provided in a Define.pdf file. Any concentrations 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 for all major model building steps, 
e.g., base structural model, covariates models, final model, and validation model. 
Submitted these files as ASCII text files with *.txt extension (e.g.: myfile_ctl.txt, 
myfile_out.txt) 

6. Submit a study report describing exploratory exposure-response (measures of effectiveness, 
biomarkers and toxicity) relationships in the targeted patient population.  Refer to Guidance 
for Industry at 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidance
s/ucm072137.pdf for population PK,  
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidance
s/ucm072109.pdf for exposure-response relationships, and 
http://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacco/CDER/
ucm180482.htm for pharmacometric data and models submission guidelines. 

 
Meeting Discussion for Clinical Pharmacology Additional Comments: 
The FDA agrees that iron products generally have non-linear pharmacokinetics.  However, 
population PK analysis, conducted to characterize the PK of iron, can be found in literature.  For 
example, Seng Yue C, Gallicano K, Labbe L, Ducharme MP. J Pharm Sci 2013;16(3):424-440;  
Seligman PS, Dahl NV, Strobos J, Kimko HC, Schleicher R, Jones M, Ducharme MP.  Single-
dose pharmacokinetics of sodium ferric gluconate in sucrose complex in iron-deficient subjects. 
Pharmacotherapy 2004;24:574-583. 
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Post Meeting Discussion 
In general, for regulatory submission purposes, the intent-to-treat population (defined as all 
randomized) defined originally in your SAP is considered for the primary analyses of all efficacy 
endpoints.  The removing of subjects due to the post-baseline intercurrent event is contrary to the 
ITT principle and not acceptable because such practices can induce bias in the study results.   
However, FDA acknowledges the difficulties of interpreting the primary efficacy results in the 
presence of confounding effects due to the intercurrent events.  
 
Instead of removing subjects from the primary efficacy analyses, you may conduct further 
exploratory analyses to evaluate the impact of the primary endpoint results due to the intercurrent 
events (i.e. due to adverse reaction or due to lack of efficacy). 
  
Different multiple imputation methods may be explored for missing primary efficacy endpoint 
(i.e. changes from baseline Hb data at Week 16) in the analyses. 
 
In addition, FDA noted that a dynamic randomization algorithm (minimization) algorithm 
(2:1 ratio) was used for the randomization.  It is noted that an ANCOVA method may not 
correspond with the allocation of patients to treatment arms and the results may be questionable.  
You may perform an additional analysis based on analysis of variance (ANOVA) or 
alternatively, a re-randomization method (or permutation test), which would be consistent with 
how patients were allocated to treatment arms, can be used to calculate the p-value.  
   
Whether or not study ST10-01-303 may support an indication may depend on quality of data and 
totality of evidence through further evaluation of the primary analysis results which may be 
biased due to intercurrent events. 
 
3.0 OTHER IMPORTANT MEETING INFORMATION 
 
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-2 (EOP2) meeting.  In the absence of an EOP2 meeting, refer to the draft guidance below.  
The iPSP 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 iPSP 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.  
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For additional guidance on the timing, content, and submission of the iPSP, including an iPSP 
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 Pedsdrugs@fda.hhs.gov.  For further guidance on pediatric product 
development, please refer to: 
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/ucm049867.ht
m.   
 
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.   
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MANUFACTURING FACILITIES 

To facilitate our inspectional process, we request that you clearly identify in a single location, 
either on the Form FDA 356h, or an attachment to the form, all manufacturing facilities 
associated with your application.  Include the full corporate name of the facility and address 
where the manufacturing function is performed, with the FEI number, and specific 
manufacturing responsibilities for each facility. 
 
Also provide the name and title of an onsite contact person, including their phone number, fax 
number, and email address.  Provide a brief description of the manufacturing operation 
conducted at each facility, including the type of testing and DMF number (if applicable).  Each 
facility should be ready for GMP inspection at the time of submission. 
 
Consider using a table similar to the one below as an attachment to Form FDA 356h.  Indicate 
under Establishment Information on page 1 of Form FDA 356h that the information is provided 
in the attachment titled, “Product name, NDA/BLA 012345, Establishment Information for Form 
356h.” 
 

Site Name Site Address 

Federal 
Establishment 

Indicator 
(FEI) or 

Registration 
Number 
(CFN) 

Drug 
Master 

File 
Number 

(if 
applicable) 

Manufacturing Step(s)
or Type of Testing 

[Establishment 
function] 

1.     
2.     
 
Corresponding names and titles of onsite contact: 

Site Name Site Address Onsite Contact 
(Person, Title) 

Phone and 
Fax 

number 
Email address 

1.     
2.     

4.0 ISSUES REQUIRING FURTHER DISCUSSION 
There no issues requiring further discussion. 

5.0 ACTION ITEMS 
There were no action items. 

6.0 ATTACHMENTS AND HANDOUTS 
The Sponsor sent the below attached supplemental information via e-mail on March 7, 2018, and 
the final slide presentation on March 14, 2018.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES  

Food and Drug Administration
Silver Spring  MD  20993

IND 114832 
MEETING MINUTES 

Clinipace Worldwide 
Attention: Pradnya Bhagway, US Agent for Iron Therapeutics (UK) Ltd. 
Regulatory Affairs Manager 
4840 Pearl East Circle, Suite 201E 
Boulder, CO 80304 

Dear Mrs. Bhagwat: 

Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) 
of the Federal Food, Drug, and Cosmetic Act for ST10-021 Ferric maltol 30mg capsule. 

We also refer to the teleconference between representatives of your firm and the FDA on July 
28, 2016.  The purpose of the meeting was to provide FDA with an overview of the ST10-021 
CMC development plan to support a future NDA and to identify any potential gaps. 

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

If you have any questions, call Rabiya Laiq, Pharm.D, Regulatory Business Process Manager at 
(240) 402-6153. 

Sincerely,

{See appended electronic signature page}

Anamitro Banerjee, Ph.D. 
Branch Chief, Branch II (Acting)
Office of New Drug Products 
Office of Pharmaceutical Quality 
Center for Drug Evaluation and Research

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

MEMORANDUM OF MEETING MINUTES 

Meeting Type: B
Meeting Category: CMC

Meeting Date and Time: July 28, 2016 1:00PM- 2:00PM EST 
Meeting Location: Teleconference

Application Number: IND 114832 
Product Name: ST10-021 Ferric maltol 
Indication: Iron deficient anemia (IDA) 
Sponsor/Applicant Name: Iron Therapeutics (UK) Ltd/ Clinipace Worldwide  

Meeting Chair: Anamitro Banerjee, Ph.D. 
Meeting Recorder: Rabiya Laiq, Pharm.D. 

FDA ATTENDEES 
Sharon Kelly, Ph.D., Drug Substance Reviewer 
Fang Wu, Ph.D., Biopharmaceutics Reviewer  
John Duan, Ph.D., Biopharmaceutics Branch Chief (Acting) 
Bogdan Kurtyka, Ph.D., Drug Process Branch Chief (Acting) 
Anamitro Banerjee, Ph.D., OHOP CMC Branch Chief (Acting) 
Rabiya Laiq, Pharm.D., Regulatory Business Process Manager 

SPONSOR ATTENDEES 
David Childs, Head of CMC 
Jackie Mitchell, VP Regulatory Affairs 

1.0 BACKGROUND

The purpose of meeting was to provide FDA with an overview of the ST10-021 CMC 
development plan to support a future NDA and to identify any potential gaps. 

FDA sent Preliminary Comments to Shield TX (UK) Ltd. on July 25, 2016. 

2.0 DISCUSSION 

Question 1:
Are maltol and  appropriate starting materials for the synthesis of the active 
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substance, ferric maltol? 

FDA Response to Question 1:
Yes, maltol and  are appropriate starting materials; however, final determination is 
an NDA review issue.  Your proposed specification for maltol includes an acceptance criterion 
of NMT % for the  

 Provide data to support 
this statement. 

Meeting Discussion 
The sponsor accepted FDA’s response, no discussion occurred. 

Question 2:
Is the level of detail on the synthesis of the starting material provide in the Briefing Package 
appropriate for the NDA? 

FDA Response to Question 2:
Yes, the level of detail is appropriate; however, final determination is an NDA review issue.  
Include the data obtained from the maltol forced degradation studies and evaluate the fate of the 

 impurities.

Meeting Discussion 
Following clarification with the PowerPoint slides provided for question 2, we agree with your 
conclusion that there is no rationale to investigate the fate of  formed under 
stress conditions of the maltol degradation study. Sponsor agrees to provide Report No. 
1646-R111212 at the submission of the NDA.

Question 3:
Does the DS validation report provided in Appendix 2 meet the agencies requirements to 
generate appropriate data for a NDA filing?

FDA Response to Question 3: 
Yes, the level of detail in the validation report is appropriate; however, final determination is an 
NDA review issue.  Provide a summary table of the critical process parameters and critical 
quality attributes in the NDA submission.  

Meeting Discussion 
The sponsor accepted FDA’s response, no discussion occurred. 

Question 4:
Is the DS characterization data provided appropriate for an NDA submission? 

FDA Response to Question 4: 
Yes, the characterization data is appropriate; however, final determination is a review issue.
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Meeting Discussion 
The sponsor accepted FDA’s response, no discussion occurred. 

Question 5:
Are potential synthetic and degradation impurities appropriately identified and controlled? 

FDA Response to Question 5: 
Yes, the potential synthetic and degradation impurities are appropriately identified and 
controlled; however, final determination is an NDA review issue.

Meeting Discussion 
The sponsor accepted FDA’s response, no discussion occurred. 

Question 6:
Does the Dissolution Development Report provided justify the proposed dissolution method and 
proposed acceptance criteria? 

FDA Response to Question 6:
No. The Dissolution Development Report you provided did not justify the proposed dissolution 
method and proposed acceptance criteria (NLT % (Q = %) dissolution after minutes). 
The deficiencies include but not limited to: (1) Your dissolution method development report did 
not provide data to demonstrate the discriminating capability of the method. (2) It is not 
appropriate  as dissolution medium without adequate 
justification  
The dissolution data in different media (with different pH) should be provided in the development 
report. (3) Your proposed acceptance criterion (Q = % at  minutes) does not align with the 
current practice. A set of general recommendations from the Agency is listed below. When you 
re-develop your dissolution method, provide these information/data in your NDA submission.

For Dissolution Method Development:

a.

b.

c.
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d.

e.

Dissolution Acceptance Criterion: Consider the following points for selection of the 
dissolution acceptance criterion of your product. 

a. Use the dissolution profile data from the pivotal clinical batches for the setting of the 
dissolution acceptance criteria of your product (i.e., specification-sampling time point 
and specification value). The manufacturing information of those batches (number, date, 
site, and size of the batch made) should also be provided. 

b. The selection of the specification time point should be based on average in vitro 
dissolution data, equivalent to USP Stage 2 testing (n=12). For this immediate release 
product, the time point selected should be the time point where Q = % occurs.

c. The dissolution acceptance criteria should be set in a way to ensure consistent 
performance from lot to lot. 

Additional comments:  

1. The dissolution profiles from your commercial batches (i.e. batches B14204, B14232 and 
B14245) are not comparable with those from clinical batches (i.e. batches B08908, B08909). 
Your proposed dissolution acceptance criterion  

 which is not acceptable. Find 
the root causes for the quality differences between commercial and clinical batches and use 
the redeveloped dissolution method to show similarity between the batches before and after 
the scale-up. 

2. Even though the currently proposed dissolution method did not show adequate 
discriminating ability, it differentiated the batches with different particle sizes to some extent. 
Use the redeveloped dissolution method to investigate the effect of particle size and set 
appropriate specifications for particle size distributions. 

Meeting Discussion 
The sponsor accepted FDA’s response, no discussion occurred. 
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Question 7:
Does the DP validation report (Appendix 5: Report 7760/VR/1/V1) provided meet the agencies 
requirements to generate appropriate data for an NDA filing? 

FDA Response to Question 7:
No, the submitted report does not adequately support your manufacturing process.  Please refer 
to ICH Q8(R2) Pharmaceutical Development and the FDA Guidance for Industry Process 
Validation: General Principles and Practices.

Quality cannot be adequately assured merely by in-process and finished-product inspection or 
testing.  High risk material attributes and process parameters that can impact product quality 
should be identified during process development, and the appropriate risk mitigation should be 
developed and implemented as the control strategy through the process development.  Process 
validation is a step to confirm that the proposed control strategy is effective.  In your 
justification, you state that "As part of the validation exercise critical quality attributes (CQA) 
and critical processing parameters (CPP) were identified." Process validation is not an 
appropriate place for identification of critical steps and does not replace robust process 
development.  

We recommend the following points be addressed as part of your process development.  Please 
note that this is not an exhaustive list and please submit any other studies which support your 
process development. 
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Meeting Discussion 
The sponsor accepted FDA’s response, no discussion occurred. 

Question 8:
Does the proposed DS specification appear appropriate? 

FDA Response to Question 8:
Yes, the DS specification appears appropriate; however, final determination is an NDA review 
issue.   Propose acceptance criteria for related substances based on  and commercial 
scale batch analysis.   Refer to response for question number 6 regarding the particle size 
specification setting. 

Meeting Discussion 
The sponsor accepted FDA’s response, no discussion occurred. 

Question 9:
Does the proposed DP specification appear appropriate? 

FDA Response to Question 9:
Yes, the DP specification appears reasonable for a capsule drug product. However, the 
acceptance criteria of each test is an NDA review issue.  Regarding dissolution, please refer to 
the biopharmaceutics responses to question 6 regarding dissolution acceptance criterion. 

Meeting Discussion 
The sponsor accepted FDA’s response, no discussion occurred. 

Question 10:
Has FDA identified any significant gaps in the NDA CMC development plan summarized in the
Briefing package and the CMC data currently filed to the IND? 

FDA Response to Question 10:
With the exception of the deficiencies noted in the dissolution method and in the drug product 
process development (see responses to questions 6 and 7, respectively) no significant gaps have 
been identified in the CMC development plan at this time.   

Meeting Discussion 
The sponsor accepted FDA’s response, no discussion occurred. 

Question 11:
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Can 2 alternative DS (API) manufacturers be approved in the NDA, assuming the synthetic route 
and drug substance specification is the same for both manufacturers.  

FDA Response to Question 11: 
Yes, it is possible to have two DS manufacturers approved in the NDA.  The additional required 
information for the second DS manufacturer includes, but is not limited to: 
-complete manufacturing details, including quality standards for starting materials, reagents and 
solvents.  Highlight any differences between the two manufacturing processes. 
-batch release data for three pilot or production scale batches 
-comparative physical properties 
-comparative impurity profile 
-twelve month long-term and six month accelerated stability data for three pilot or production 
scale batches 
-data from a batch of drug product made from the new drug substance manufacturer should be 
provided.

Meeting Discussion 
The sponsor accepted FDA’s response, no discussion occurred. 

Question 12:    
Can 2 alternative DP manufacturers be approved in the NDA, assuming the manufacturing 
process controls and drug product specification is the same for both manufacturers.  

 FDA Response to Question 12:
In order to support additional drug product manufacturing sites, at least one batch of DP should 
be manufactured at the alternate site and 3 months of stability data should be provided on that 
batch, with the appropriate stability commitment provided in the application. The dissolution 
profiles of the drug product manufactured by the alternative site should be comparable with 
those from the original manufacturing site. The dissolution profiles will need to be generated in 
three dissolution media (at pH 1.2, 4.5 and 6.8) using the QC method.  The alternate site should 
be ready for inspection upon submission of the NDA.
It is recommended that both sites follow the same manufacturing process steps and use the same 
manufacturing equipment. Otherwise, additional development information may be needed to 
assure that both facilities release drug product of comparable quality. 
The sponsor accepted FDA’s response, no discussion occurred. 

Meeting Discussion 
The sponsor accepted FDA’s response, no discussion occurred. 
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