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FDA CMC Reviewer Recommendations for New Drug Approval Depend on 
Control Strategy Understanding, CDER is Stressing

UNITED STATES

FDA’s Center for Drug Evaluation and Research (CDER) is 
stressing that a clear picture of the control strategy is pivotal 
for CMC reviewers to make a meaningful application 
approval recommendation and meet the shrinking timelines 
under which they are operating.

Providing the reviewer’s vantage point at a DIA  
CMC Workshop in mid-April in Bethesda, 
Maryland, Office of Pharmaceutical Quality 
(OPQ) Office of New Drug Products (ONDP) 
Acting Director Sarah Pope Miksinski highligh- 
ted the challenges of finding and understanding an 
applicant’s control strategy and why it is important 
to do so.

The elements of the control strategy can appear throughout 
the application, she explained, making it difficult for 
reviewers to put the pieces together. To facilitate the process, 
the applicant needs to provide cross references and links to 
make sure the full story is conveyed.

Pointing out that ONDP reviews the CMC section of the 
application and makes an approval recommendation to 
the Office of New Drugs (OND), Miksinski stressed that 
“we need to make that a meaningful recommendation. 
It oftentimes has to be interpreted by people who do not 
necessarily understand what a control strategy is.”

Conveying the Control Strategy Fingerprint

The ONDP head provided insights into: ● what CDER looks 
for when evaluating a control strategy ● why it is central to 
the application review ● the applicable regulatory guidances, 
and ● what firms can do to more clearly communicate the 
control strategy and smooth out the review process [her 
complete remarks are provided below].

The control strategy, she pointed out, is reviewed not only 
in the application, but also as a part of the firm’s quality 
system upon inspection.

On the application side, Miksinski likened the 
control strategy story to a “fingerprint.”

 “Fingerprints have common elements, but fingerprints 
are also distinct,” Miksinski pointed out. From a review 
perspective, “control strategies are never quite exactly 
identical from application to application.”

While there is regulatory guidance from ICH on where 

elements of the control strategy should be filed in the 
common technical document (CTD) format (see box 
below), pieces of the control strategy can also be 
“embedded” in other places in the application.

“From a reviewer’s perspective,” the ONDP director 
emphasized, “finding the control strategy becomes a 
case-by-case journey,” with cross-referencing and linking 
providing the needed guideposts.

Patient Link Needs to be Communicated

Miksinski provided further clarification on the importance 
of a clearly communicated control strategy and how it 
impacts whether an ONDP reviewer recommends approval 
of a new drug application (NDA).

Quality information in the NDA includes the control 
strategy and “lots” of technical detail, she pointed 
out. “Our job in the Office of New Drug Products 
and also in OPQ is to translate that technical detail, 
including the control strategy, into something that 
is meaningful for our stakeholders.”

Stakeholders include industry, patients, and CDER’s Office 
of New Drugs (OND). An approval recommendation for 

Documentation of Control Strategy (CS) 
in an Application

Drug Product (ICH Q8(R2)):
• Overall drug product CS

– Justification of specification (3.2.P.5.6)
• Scientific and risk based approach for development of CS

– Pharmaceutical Development (3.2.P.2)
• Other aspects of control strategy

– Control of excipients (3.2.P.4)
– Description of manufacturing process and process

controls (3.2.P.3.3)
– Controls of critical steps and intermediates (3.2.P.3.4)

Drug Substance (ICH Q11):
• Overall drug substance CS justification

– Drug substance specification (3.2.S.4.5)
• Description of changes to CS during manufacturing devel-    
  opment (3.2.S.2.6)
• Individual elements

– Description of manufacturing process and process
controls (3.2.S.2.2)

– Control of materials (3.2.S.2.3)
– Control of critical steps and intermediates (3.2.S.2.4)
– Drug substance specification (3.2.S.4.1)
– Container closure system (3.2.S.6)
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the CMC portion of the application is made by ONDP to 
OND “based on the control strategy [and] on our ability to 
communicate what we have identified or what the quality 
risks are in the application. It does come down to that 
fundamental question of how quality links to the patient 
– more importantly, what is our ability to communicate that 
link to the patient?”

Regarding the control strategy elements in the application 
as opposed to those that are evaluated during inspection, 
Miksinski noted that several questions need to be answered 
for each application, including: ● Is there clinical urgency? ● 
Is it a priority application? ● Is it expected to be a priority? ● 
Is it a breakthrough? ● Is there anything unusual? ● Is there 
anything missing, like major approvability issues – things 
like bridging, comparability of commercial batches, stability 
batches, supportive batches, etc.?

“You are trying to figure out what the story is here,” she 
said. “More importantly, what are the elements of risk?”

Miksinski emphasized that the evaluation of the 
control strategy is often “time intensive” for the 
review team, and frequently requires “a lot of back 
and forth” to understand it.

Evaluating the control strategy “is very honestly just like 
opening up a really big book right in the middle and having 
somebody say, ‘Okay, tell me what the story is.’ So you are 
fishing through pages backwards and forwards and trying 
to figure out what exactly the story is, and more importantly, 
how you are going to communicate it.”

Regulators, the ONDP director explained, are working 
on behalf of the patients. “Our time essentially is not our 
own. The more efficient we can be,… the better public 
servants we are being in terms of how we are using our own 
resources.”

Team-Based Reviews Increase Confidence

In a second presentation at the DIA CMC workshop, 
Miksinski provided an update on OPQ’s “team-based 
integrated quality assessment,” which supports the 
confidence CDER has in the viability of the control strategy 
outlined in the submission.

The team approach involves multiple experts simultane-
ously focusing on their particular areas of expertise across 
the drug substance and product spectrum of CMC review 
disciplines, including chemistry, manufacturing process, 
inspection, microbiology, and biopharmaceutics (see IPQ 
“Monthly Update” October 2014, pp. 19-22).  In the past, 
a single reviewer had primary responsibility for the CMC 
review process as a whole – consulting with other center 

and field experts generally on an ad hoc basis.

Miksinski explained that a reviewer decision to 
recommend approval of an application rests on the 
reviewer’s confidence that any concerns discovered 
are properly mitigated. Having a review team with 
a wide variety of expertise, she stressed, helps 
increase that confidence.

She pointed to the important contributions that can be 
made by members of the Office of Compliance, “the people 
responsible for conveying the recommendation on the 
facilities,” as well as Office of Regulatory Affairs (ORA) 
colleagues and the investigators involved with the pre-
approval inspections (PAIs).

Accordingly, “there was a large opportunity to really align 
the team in a team-based environment and really orient 
everyone to the deliverables that we in ONDP are expected 
to report on to OND.”

Review teams, Miksinski explained, are used 
“strategically where it warrants, in terms of 
us managing our resources and providing our 
stakeholders with the best output we can provide, 
but also realizing there may be some cases where a 
team-based approach may not be useful.”

She noted that team-based approaches are also being used 
in other areas – for example, for treatment protocols for IND 
submissions and drug shortages.

Since OPQ was formed at the beginning of the year, she has 
found that “the proactive meetings framework is absolutely 
essential.  It is essential to get people on the team around the 
table talking to each other about that link to the patient, and 
about how meaningful the deficiencies they have are to the 
patient and how we communicate those externally.”

Control Strategy Also Highlighted at DIA Annual

The challenges around developing and conveying a 
“comprehensive” control strategy received further attention 
at a session of the CMC track at the DIA annual meeting in 
mid-June.

Chaired by Pfizer Global CMC Senior Director John 
Groskoph, the goal of the session was to “present and 
facilitate discussion on the concept of the control strategy 
and its preeminence in conveying confidence in quality.”  In 
particular, the session highlighted “various control strategy 
approaches and their relevance for the patient, regulators, 
and industry.”

The speakers at the session included: ● Merck Process 
Development and Commercialization Senior Director 

http://www.ipqpubs.com/issues/ipq-monthly-update-october-2014/
http://www.ipqpubs.com/issues/ipq-monthly-update-october-2014/
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John Lepore, providing a small molecule perspective ● 
Genentech Head of Global Analytical Chemistry and Life 
Cycle Management  Sherry Guo, presenting a large molecule 
case study, and ● OPQ Office of Process and Facilities 
(OPF) Acting Director Christine Moore, offering an FDA 
perspective.

During the Q&A after Moore’s talk, Groskoph 
commented that “if you are working on an 
application today, the CTD structure is certainly 
not the most conducive platform for telling a 
comprehensive story.  Elements of the control 
strategy find themselves all over the place.” He 
asked Moore if she could “give some advice to 
industry on the best way to present this to a review 
team.”

The OPF leader agreed that the CTD structure does not lend 
itself well to presentation of the control strategy, noting 
that elements of it are “really fractured” in the current 
CTD format.  She pointed out that ICH Q8 gives “specific 

suggestions” on where to put different aspects of the control 
strategy as well as where to put the story – namely, in the 
“justification of specification” section for the drug product.

“I think many people feel that this is less than ideal,” Moore 
commented.  “There are thoughts going forward about 
revisiting the concept of the ‘quality overall summary’ as a 
place to put the story of the control strategy in one place,” 
she said, noting that the topic has been slated for future ICH 
development (see IPQ “Monthly Update” Aug./Sept. 2014, 
pp. 3-17 and December 2014, pp. 28-41). “But that is probably 
not going to start for another year or so.  In the meantime I 
would suggest that people follow the recommendations that 
are in ICH Q8.”

She further emphasized that if a firm chooses to put the 
control strategy story “somewhere else” it would be 
“helpful” to point that out “so that the reviewer has easy 
access to it.”

ONDP’S SARAH POPE MIKSINSKI ON REVIEWING CONTROL STRATEGIES

At the DIA CMC Workshop, OPQ Office of New Drug Products (ONDP) Acting Director Sarah Pope Miksinski 
provided a reviewer’s perspective on “regulatory considerations in the development and communication 
of control strategies.”  In her presentation, she addressed: ● the related regulatory guidance ● NDA control 
strategy reviews ● risk considerations ● other review considerations, and ● the link to the patient.

I knew going into this talk a couple of things would be true. The first thing I realized is that I was going follow [OPQ 
Office of Process & Facilities Acting Director] Christine Moore and the lifecycle management discussion. I also knew 
that I would follow [OPQ Office of Process & Facilities Senior Scientific Advisor] Bob Iser’s really excellent introduction 
to control strategy.  I knew that there would be some detail around control strategy even though it was not specifically 
mentioned as control strategy. Again, control strategy is very much supported by topics critical to the audience such 
as lifecycle management and knowledge transfer and such.

What I decided to do in this talk was to take a somewhat different approach and try give you a little bit of an expansion 
of the regulatory window into something that we have not really touched on today. I essentially have two sections in this 
talk. The first section will be a brief introduction summary of the ICH guidances that actually contain elements of control 
strategy. What I would like to then do is shift and invite everyone to take a bigger picture look at control strategy. The 
way I will do that is by offering to you some insights into how we at the FDA actually evaluate control strategies.

For those who might be wondering how this will tie into the talk I will give early tomorrow at one of the breakout 
sessions having to do with risk-based regulatory review, this is will be a continuum. So you will see some common 
elements at both talks.

In terms of control strategy from the regulatory perspective, I think everything begins and ends with the patient. That 
is the short way I phrase it whenever I present it. It is a bit of a circle – a journey. But the journey begins and ends with 
the patient. This is a very important frame.

From a quality perspective, what does that look like? The best way I have to explain this is to tell a story. This story 
is pretty recent. It is from last night, in fact. My other job is that I am a mother to a four-year-old. He had a really high 
fever last night. So the fact that I am standing here and not falling asleep is a good thing.

http://www.ipqpubs.com/issues/ipq-monthly-update-aug-sept-2014/
http://www.ipqpubs.com/issues/ipq-monthly-update-december-2014/
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He had a very high fever last night and we found ourselves, as we sometimes do as parents, frantically fishing through 
our medicine cabinet looking for something to give him. In that moment I am not really an organic chemist. I could 
certainly spit out impurity profiles or synthetic schemes. But at that moment I am looking at, what am I going to give 
my child? Does it work? Is it safe? Is it available?

When we look at what we really do in the quality review realm, it is that linkage of the person fishing through their 
medicine cabinet, or the patient themselves fishing through their medicine cabinet making those assumptions of 
quality. How do we tie that to product? How do we tie that to process?

Regulatory Guidance

On a more technical front, of course, that is going to start with the QTPP [quality target product profile], translate to the 
CQAs [critical quality attributes], and then to the process-related aspects and material attributes and parameters.

Control strategy in our guidances has been mentioned before, so I am going to move pretty quickly through the 
background. ICH Q10 defines control strategy. And what I want to focus on here is the idea that has been mentioned 
before a number of times – that control strategy from a regulatory perspective is assessed as part of the quality 
system. And it is also assessed in the dossier itself.

This is a fancy slide, and my thanks to Christine Moore for providing it to me (see box below). But what it boils 
down to is that the control strategy is evaluated 
and submitted to the agency for evaluation via the 
quality systems and inside the dossier. We have 
had a number of discussion points already that 
have pointed to the question of what gets submitted 
where.

The purpose of the control strategy – and I think this 
is still background, still review for many of you – but 
briefly, the control strategy is designed to ensure 
that the product of required quality will be produced 
consistently: Looking at that medicine cabinet, 
knowing that when you dig around in that medicine 
cabinet that you are getting the same product you 
expect to get.

The control strategy is often envisioned as a story 
of an application. I hear that word frequently. I have 
heard story and storyboard. Listening today to the 
talks I have actually come up with a slightly different word and I will throw that out there. I think it is more of a 
‘fingerprint’ of an application.

From the review perspective, it is a story. I like the word story. And I also like the word fingerprint. Because fingerprints 
have common elements, but fingerprints are also distinct. I think from a review perspective that control strategies are 
never quite exactly identical from application to application.

ICH Q8R2, the pharmaceutical development guidance, describes control strategy, describes the purpose of control 
strategy, and describes the P2 section. I will be very candid. The first iteration of this guidance was finalized when 
I was a reviewer. I remember talking to my supervisor at the time. He said, ‘Do not forget when you look at this 
application to evaluate the control strategy.’ I said, ‘that is great. What is it?’ Looking at this guidance redesigned how 

I as a reviewer looked at applications way back then.

Moving on to ICH Q9. Elements of the control strategy are also mentioned in the QRM guidance in terms of how risk 

Control Strategy Definition (ICH Q10)
● A planned set of controls, derived from current product and process
understanding, that assures process performance and product quality

● Control strategy can include:

- parameters and attributes related to drug substance and drug prod-
uct materials and components

- facility and equipment operating conditions

- in-process controls

- finished product specifications

- associated methods and frequency of monitoring and control

Managed within the quality system
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management is used to develop and improve manufacturing controls and the strategy itself.

Q10 has been mentioned a number of times as well. It is about establishing and maintaining the state of control 
using the PQS [product quality system]. Q11 has to do specifically with drug substance and drug control strategy 
considerations there.

A couple of extra documents I will recommend you look at if you have not looked at already would be some auxiliary 
documents. There is Q&A on Q8 through Q10 available online and also ‘points to consider.’ I am not going to go 
through these in great detail because they are publically available and I think most people have seen them already.

Lastly, I will mention is that Q1� is in progress. This is obviously something I will skirt by, because there have been 
substantial discussions on Q12 and lifecycle management. Certainly I want to acknowledge that those discussions are 
very critical and important. But I do not want to cover things that have already been covered.

NDA Control Strategy Reviews

Back to my application, back when I was a reviewer. In the very first application that I did, I remember there was a 
proposed control strategy. And I remember my boss came to me and said, ‘Sarah, you are a new reviewer. Look at the 
control strategy.’ I said, ‘great. Where is it? What page is it on?’ That is exactly what I said.

I learned over the course of my review experience that the control strategy is not on a page. It is matrixed. It is 
contained. It really is like a fingerprint. It is embedded in the application. I will present in a couple of slides some of the 
basic places we find the control strategy. But realize that from a reviewer’s perspective, finding the control strategy 
becomes a case-by-case journey, if you will, in an application. You are doing this case-by-case every time you see an 
application.

There are common elements for control strategy. But it is going to vary in each application. For drug product, control 
strategy as defined by ICH Q8R2, there will usually be a section of justification specifications. Usually it is tabular, but 
not always. There might be some dialogue in P2, in the pharmaceutical development section. And then other aspects 
of the control strategy will be scattered throughout some other sections in the application.

I would say that this is just a basic skeleton. There are other places that a control strategy can show up, which, if you 
think about it again from the review perspective, makes it kind of interesting, because you are always looking for the 
control strategy.

Similarly, drug substance control strategy justification...is usually going to show up in the drug substance spec. It will 
show up as a tabulated listing, usually. And other elements show up in other sections of the application.

I do want to take a minute and mention that control strategy really can show up in other places in the application. I 
guess the appeal I would make, and I have stated this a number of times publically, is that when you do put control 
strategy elements into other parts of the application, it is very pragmatic to cross reference and to link and make sure 
that the story is complete.

Here is where I want to take a bit of a step back. I would like to offer an invitation to take a take a step back from control 
strategy and look at what it really is in a regulatory frame that we are tasked with doing.

Quality information in the NDA, specific to innovators at this point, comes in including control strategy and lots of 
technical detail. Our job in the Office of New Drug Products and also in OPQ is to translate that technical detail 
including the control strategy into something that is meaningful for our stakeholders.

Who are our stakeholders? Our stakeholders are industry. Our stakeholders are our colleagues in the Office of 
New Drugs. We make a quality recommendation to our colleagues in our Office of New Drug as to whether or not 
we recommend approval of a product. That is not only based on the control strategy. It is also based on our ability to 
communicate what we have identified or what the risks are in the application. It does come down to that fundamental 
question of how it links to the patient. More importantly, what is our ability to communicate that link to the patient?
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In order to talk about how it is that we review control strategy, here is where I am going to tell you then: I am focusing 
on the elements of the control strategy that are part of the application itself, admitting that there are parts of the control 
strategy that are evaluated under the PQS.

In terms of the application, it moves from left to right on this particular slide (see box below). Another title I have 
used for this is, ‘a day in the life,’ which really is what it looks like from a reviewer’s perspective when you are 
starting to work on an NDA.

You are looking at a control strategy. 
You are moving from left to right, 
so that left space on the very left-
hand side of the slide would be 
essentially the time frame at which 
the NDA came in – the first time you 
see the story; the first time you see 
the fingerprint; the first time you are 
trying to figure out what is going on 
with the application.

What do you do then? You are 
looking at backgrounds. You are 
looking at what the sponsor – the 
applicant – came in with before 
the NDA. And you are looking 
for previous agreements. You 
are talking to your Office of New 
Drug colleagues, to see if there is 
urgency.

Is there clinical urgency? Is it a priority application? Is it expected to be a priority? Is it a breakthrough? Anything 
unusual? Is there anything the missing, like major provability issues, things like bridging, comparability of commercial 
batches, stability batches, supportive batches, etc.

As you move on in the review, this is where I would argue, this middle arrow right here, this is where you are looking 
at the control strategy. You are trying to figure out what the story is here. More importantly, what are the elements of 
risk? What is the evaluation of that control strategy? We will need lots of clarifications and lots of discussions. There 
are potential deficiencies, not necessarily final. We identify areas of concern – areas that need dialogue either with 
industry or with our colleagues in a multi-disciplinary setting.

Finally – and this is a very simplistic diagram because it actually looks like less work than it really is –at the very end 
you get to a point where you owe, as a quality reviewer, a recommendation. I would say in a team-based environment, 
we in the world of OPQ owe a quality recommendation to our colleagues in the Office of New Drugs.

If it is a recommendation for approval, it is easy. We recommend approval. Or maybe we recommend approval with 
some post marketing requirements or post marketing commitments. Those are somewhat easier discussions.

If it is not a recommendation for approval, what we are looking at is what the deficiencies are. This is where I want to 
invite you to take a frame of reference here in terms of what the regulatory reviewer or review team is actually doing.

Efficiencies need to be communicated in a way that is meaningful. When I am down to the wire or when I have a 
team in the office that might be edging up upon an action date or a PDUFA date, sometimes I will get calls from office 
directors in the Office of New Drugs and they will say, ‘This question right here. Why does it matter?’ I can give a really 
long deficiency for a control strategy, but in the end they want to know why it matters. I would argue that if we are 
going to dig our heels in on a long deficiency for control strategy that we as an agency should be able to agree or to 

A “Snapshot” of Quality ReviewA “Snapshot” of Quality Review

S ta rting  the  reviewStarting 
the 

Review

Identifying 
Issues

Approval or 
Complete 
Response

Background? 
Previous agreements? 
Urgency?
Anything unusual? 
Anything missing? 
Major AP issues?

Clarifications 
Discussions 
Deficiencies/AP issues
Interactions with appli-   
  cant 
Interactions with OND

Final quality recommen-   
   dation 
Finalized quality review 
Communicate the “why”

Why does it matter?



MONTHLY UPDATE - JUNE 2015MONTHLY UPDATE - JUNE 2015 MONTHLY UPDATE - JUNE 2015

JUNE   2015            9 
.........            ....    

INSIDE THE GLOBAL REGULATORY DIALOGUE™

communicate to our stakeholders in industry why it matters, or why we think it matters.

In terms of control strategy, specifically, some of the review considerations are on this slide. This is a brainstorm list 
that I came up with a few days ago as I was thinking about this talk. The first one is that control strategy is, in my mind, 
the big picture of the application from a quality perspective.

Understand that evaluation of the control strategy is often time intensive for the review team. It can oftentimes take 
a lot of back and forth to understand the control strategy. The thing I like about the word ‘story,’ which is also used, is 
when you get an NDA and you are looking at a control strategy from the get-go, it is very honestly just like opening 
up a really big book right in the middle and having somebody say, ‘Okay tell me what the story is.’ So you are fishing 
through pages backwards and forwards and trying to figure out what exactly the story is, and more importantly, how 
you are going to communicate it.

By necessity, a control strategy has highly technical aspects. Certainly I am not negating the importance of the 
technical discussions that support the control strategy. That is definitely the core of what we do. But I would also 
argue that it is practical when we are evaluating control strategies from a regulatory standpoint to take a step back 
and consider the end.

The end in my mind would be the patient. The end is not necessarily a properly worded deficiency, although that 
is nice. The end is actually the patient. The end, in terms of process at the agency, is a robust and understandable 
recommendation to our colleagues in the Office of New Drugs.

It becomes what I consider a balanced conversation. When you are taking about something like control strategy, 
you are talking about a balance. You are taking a very technical conversation and technical content, and you are 
translating as a team on behalf of a patient to your colleagues.

Probably what you can sense, maybe the elephant in the room, is that a key challenge from the regulatory standpoint, 
in my opinion, is a communication of that risk to stakeholders. Sometimes it is hard to take a step back. Sometimes 
taking a step back from the technical can be very challenging.  And sometimes, I would argue, it is even hard to know 
when to take a step back.

Here are some additional considerations for control strategy. Potential concerns with control strategy concern 
oftentimes require broad team input. I do not want to call this a challenge. I think it is an opportunity. But additionally, 
as you know, once you start involving more and more people it takes more and more time. It can be harder to schedule 
and harder to find people. It certainly produces more robust discussions and more robust decisions. But again, there 
more people involved.

I have a couple of examples here. I could put together thirty slides with examples of potential concerns that would 
require broad team input. But these are just two that occurred off the top of my head – biopharmaceutics considerations 
and impurities.

The other consideration I would like to propose to you is something I do not think I have never put in a talk before. But 
I am happy to do it today. I think in the discussion of control strategy that in many cases the applicants have already 
addressed a lot of the concerns that we find.

Speaking from my own review experience, one of the coolest things that happens is when you get into a teleconference 
with a sponsor, an applicant, and you say, ‘you know what, I do not understand why you did this’ or ‘I think you missed this 
part of a process for in-process control.’ And the voice at the other end of the line says, ‘you know what, we thought of 
that, too.’ That is an indication that there is a common understanding. From a review perspective, that is a nice thing to 
hear.  You think, ‘we are all in the same boat here. We are all aligned.’ We just need to have that common understanding.’ 

I do think that sometimes, with the control strategy sometimes and with other aspects, we do tend to go back and 
forth. It can be hard. We are limited by the processes we have – information requests [IRs], for example. I was joking 
with my husband the other day. I said, ‘if our marriage was based on communication via IRs, we would be sunk.’ It is 
true. 
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IRs are, I would argue, a necessary formality But at the same time, there is that dialogue that supports an information 
request. There is always that option there.

Lastly, I think there is some opportunity to consider disagreement versus actual need for clarification. Sometimes 
what is perceived as a disagreement, after a few iterations becomes a need for clarification. I think that is something that 
is, especially in high stress scenarios when you are not quite sure what you are talking about in terms of approvability 
or maybe an urgently needed product, a very important frame to remember.

Risk Considerations

So now I am going to take a farther step back and talk a little about risk. You have heard the OPQ speakers today talk 
about risk. You have heard Bob Iser, Christine Moore, and [Office of Policy for Pharmaceutical Quality Acting Director] 
Ashley Boam and a number of other colleagues. And we will all be talking about risks and different variations of this 
risk-based theme.

Something that really happens with the control strategy review is that we are tasking our teams with keeping the 
patient in mind in a couple of ways. First of all, the regulatory framework. I used the phrase a couple of days ago with 
the team internally that even the coolest technology and the most innovative control strategy does not buy us more 
time. We have a certain amount of time as regulators to make a good decision, a solid decision, and to communicate 
risk. And that is the time we have. It is legislatively mandated. That is what I mean from the regulatory framework. That 
does not change based on how simple or complicated a control strategy may be.

Additionally, I think efficiency of communication is very critical, especially with something like control strategy. Taking 
a step back, from the regulator’s perspective again, we are working on behalf of the patients. We are not working on 
behalf of a specific drug or a specific patient. In terms of considering all the patients that we serve, our time essentially 
is not our own. The more efficient we can be, the better use and the better public servants we are being in terms of 
how we are using our own resources.

A very nuts and bolts way of stating this, in my opinion, is ‘right conversation, right time.’ Are we talking about the 
right thing at the right time? Are we having the right debate at the right time for having the regulatory framework we 
have?

Another consideration has to do with delineating identified risks and potential unidentified risks to quality during 
development. Here is where my focus on innovator and preapproval will show up. But at the same time I would invite 
you to look at this and see if some of this translates to the post approval realm as well.

It comes down to effective risk communication and assessment. Not just assessment and not just communication, 
but both – a partnership between the two. Obviously, the last bullet is something you will see in many regulatory slides 
that is entirely true, that proactive and transparent discussions are always more effective than retroactive.

With control strategy and what we are doing with OPQ and also what we are doing in the Office of New Drug Products, 
really what we are looking at is linking to the patient, talking about clinical relevance, and making sure we do not 
lose that in the high level, very critical technical information that we look at, and the technical discussions that we 
have. It becomes in my mind a bit of a dance, if you will. We do our technical assessment. We have highly technical 
discussions. And at very critical juncture it is our task as regulators to take a step back and have a discussion about 
what is meaningful to the patient.

Other Review Considerations

The additional consideration we have is that we deliver our recommendation to the Office of New Drugs. We deliver 
a recommendation on approval or not. We need to make that a meaningful recommendation. It oftentimes has to be  
interpreted by people who do not necessarily understand what a control strategy is at all.

I talked about the discussions being timely, I talked about the fact we had multiple collaborators. I do think that it is  
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important to consider that industry and agency are collaborators in this frame. I think that conversations about risk and 
conversations about linking to the patient are huge opportunities to have a lot of alignment in terms of where we are 
all trying to go.

I also think that they can be framed by anybody. I 
told a team not very long ago, around a table, that 
conversations about linking to the patient do not 
have to be generated by the senior most person 
at the table. Sometimes it can be a reviewer who 
started a week ago. It just has to be someone who 
says, ‘hey, let’s all take a step back and see what 
we are really doing here. Is it really something that 
matters to a patient?’ And if not, we figure out how 
to mitigate it. Or maybe we just drop it.

The last two bullets are two of the most important 
that I can come up with. I will handle the last one 
before I handle the next to last one. I think the ideal 
end result is that we are going to sound science 
and technical expertise to identify those major risks 
to quality while also communicating effectively 
regarding the necessary mitigation and potential 
link to the patient.

I came up with this about a week ago. And I looked at it a few days later. And I like it. But there was something missing, 
so I added the bullet before. For us as regulators at the FDA, I think the next to last bullet there is fairly critical for us: 
It has to happen within the proper regulatory timeframe. We can do a number of creative things as regulatory agency. 
But the one thing I have yet to figure out how to do is to create time. And if I do I will let you know.

Link to the Patient

I want to leave you with some food for thought. I will just throw this out there more in a brainstorming mode than 
anything else. I want to talk a little bit about what this link to the patient might be. Again, just giving you a diagram of 
what really we are aiming to do in the review world with the control strategy.

It is very easy to say the words ‘link to the patient.’ It is very easy to understand that it is very important. It is very easy 
to understand that the quality dossier will have a lot of technical information and that our job as regulators is to make 
that link to the patient and communicate that.

What really happens though, in my experience, is that the link to the patient is not just a single jump like it is at the top 
of the slide (see box at right). It is actually more of a stepwise progression. I have to tell you that this is the third or 
fourth iteration of this particular slide. On the first slide that I had, the bottom section was a set of linear arrows. I did 
not like that because it implied that you complete one discussion before you have the next.

These are just a number of things that I thought of when I was making up the slide.  I think that if I really came up with 
all the arrows that represented a certain level of detail in the quality submission, it would probably fill the room. There 
would be a lot of arrows.

You can see things like: ● ICH ● CQA ● the assumptions of quality presented earlier ● labeling ● quality risk management 
● the CFRs, which are very heavily pertinent to us in regulatory ● product design ● control strategy, and ● lifecycle 
management. These are just things I came up with. And since I know there are a lot of technical people in here – I am 
technical myself – the colors of the arrows mean nothing. The size of the arrows mean nothing. I am going to give you  
my disclaimer. I may switch them around to be more equitable next time.

Linking to the Patient/Clinical Relevance
• Focus/align on “Why does it matter to the patient?” or “What is 
the impact on overall quality?”

• Most effective when discussions are timely, transparent, and 
robust

• Multiple collaborators often involved (e.g., clinical review divi-
sion, Applicants, other offices)

• Can be framed by anyone

• Occurs within the appropriate regulatory framework (e.g. PDUFA 
deliverables, application urgency)

• End result – using sound science and technical expertise to 
identify/discuss major risks to quality, while communicating effec-
tively regarding necessary mitigation and/or potential impact to the 
patient
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The argument here is that when we get into what we do as regulators, when it comes to control strategy, when it comes 
to lifecycle management, when it comes to translating technical information, we want to be in the space between 
clinical relevance, risk communication and all that technical stuff. It is very important for us to always be taking a step 
back on behalf of the patient.

This is just food for thought. I am sorry I am going to miss the panel. Certainly I wanted to present this to you. And if 
anyone wants to discuss it, I will be back at the conference tomorrow.

Conclusions

In conclusion, I really wanted to present this to you, and I hope I have given to you something that has been helpful 
– that we start and end with the patient’s expectation of quality. Like I expected last night when I reached in that
medicine cabinet, I want the product to be safe, effective, high quality, with the correct identity, perform as labeled, 
and available.

Control strategy I presented to you as a fingerprint, as a big picture, as a story in the quality review and the quality 
submission itself, and also a shared understanding or an opportunity for shared understanding between industry and 
the agency.

There are many regulatory documents on control strategy. And you have those in the slides. You can look them up. 
Proactive communication is always great. The best practices will focus on the identification for opportunities of early 
submission and dialogue as well as effective communication of risk.

I think that conversation of what matters to the patient is where we have to get. And we have to get there quickly. 
Sometimes in the framework that we have in terms of the timeframes, regulatory speaking, that is a pretty critical 
dance we have to do. Certainly though, as difficult as it is, I have been doing this for thirteen or fourteen years. I love 
my job. I love all the jobs I have had in the office. And I certainly enjoy working on behalf of the ultimate stakeholder 
– the patient.

Link to the Patient

Technical Pa�ent
Clinical
Relevance Risk 

Communica�on

ICH and other guidances Labeling

CQAs Assump�ons of quality QRM

Lifecycle Management Control Strategy CFR Product Design
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Novel Excipient Enables Successful MannKind Inhaled Insulin Formulation; 
Formulation/Device Inhalation Technology Offers Platform Potential
The development, testing, and use of a novel excipient as 
part of its formulation enabled MannKind to develop a 
viable inhaled insulin product after other firms’ insulin 
inhalation projects had not been successful.

At the American Association of Pharmaceutical Scientists 
(AAPS) National Biotech Conference (NBC) in early June 
in San Francisco, MannKind Director of Pharmaceutical 
Research Kelly Kraft discussed her firm’s development of its 
inhaled insulin product Afrezza, the product’s advantages 
over injected insulin, the importance of the novel excipient 
involved to the product’s functionality, and the process 
used to get the excipient approved.

The excipient – fumaryl diketopiperazine (FDKP) – is what 
gives the powder the characteristics to get into the lung, 
Kraft explained.  Without that particular excipient, “we do 
not have a product.”

Pfizer’s Exubera was the first inhaled insulin 
on the market, approved by FDA in January 
2006.  However, the presentation did not meet with 
broad market acceptance, and Pfizer withdrew it in 
October 2008.

Pfizer explains on its website that although Exubera was safe 
and effective, it was withdrawn because “too few patients” 
were taking it.

According to a 2009 article in Diabetes Self-Management, 
“Exubera’s high price and bulky inhaler, as well as concerns 
about its effects on lung function, led to much lower sales 
than had been expected. Also, because Exubera was not 
shown to control blood glucose levels any better than already 
existing treatments, insurance companies were reluctant to 
cover it. In the end, Exubera captured less than 1% of the 
insulin market.”

While the Exubera market withdrawal prompted other 
companies with development programs for inhaled insulin, 
such as Eli Lilly, to drop their programs, MannKind 
continued its development.

Receiving FDA approval in June 2014, Afrezza is 
a rapid-acting inhaled insulin therapy for adults 
with type 1 and type 2 diabetes.

MannKind obtains insulin, FDKP, cartridges, lids, and foils 
from outside contractors.  It produces the Afrezza API in its 
Danbury, Connecticut facility from the insulin and FDKP 
along with Afrezza cartridges in overwrapped blister 
packages onsite.

From there the cartridges are shipped to a contract 
manufacturer for placement into the inhalers, final 
packaging, and shipment to distribution centers.

Under a collaboration and license agreement, Sanofi 
is responsible for global commercial, regulatory 
and development activities.

The companies are planning to collaborate to expand 
manufacturing capacity to meet global demand as 
necessary.

Excipients in Focus at National Biotech 
Conference

Kraft gave the presentation on Afrezza at an “open forum,” 
on “Advances in Pharmaceutical Excipients towards 
Optimizing Delivery and Stability of Pharmaceutical 
Products,” sponsored by the AAPS Excipient Formulation 
Design and Development Focus Group.

Also presenting at the session were: ● Just 
Pharmaceuticals’ Bruce Kerwin on polysorbate 
surfactants in biotherapeutic formulation 
development ● University of Colorado School 
of Pharmacy’s Krishna Mallela on recent trends 
and regulatory requirements for anti-microbial 
preservatives, and ● Bend Research’s Jeff Breit on 
novel excipients for protein drug delivery.

Kerwin discussed his firm’s work with the polysorbates 
Tween 20 and 80, the advantages and disadvantages of 
their heterogeneous nature, and other detergents used in 
manufacturing.   He also addressed the use of polysorbates in 
biotech formulations to protect proteins against aggregation, 
especially shaking-induced aggregation such as can happen 
during shipping – explaining that the mechanism of this 
protection is unknown.

The Just scientist cautioned that his firm has recently been 
finding fatty acids in polysorbates it has been receiving, 
which can lead to problems, and discussed Ploaxomer and 
Triton X-100 as among the available polysorbate alternatives.  
During the Q&A after his talk, Kerwin responded to a 
question regarding “super-refined” polysorbates, noting 
that in his experience they “seem to work about the same, 
but maybe with fewer problems.”

Malella noted that since protein formulations need a shelf-
life stability of 18-24 months, antimicrobial preservatives are 
needed with a broad spectrum antimicrobial activity that 
does not compromise the quality and performance of the 



                                            MONTHLY UPDATE - JUNE 2015

WWW.IPQPUBS.COM
                                JUNE   2015           1�

                                            MONTHLY UPDATE - JUNE 2015

product or patient safety.

He discussed the importance of chemical and physical 
stability of preservatives for parenteral products, the 
potential for preservatives to cause protein aggregation, 
especially in multi-dose formulations, and the work that 
his lab at the University of Colorado is doing regarding 
characterization of preservatives and identifying which 
ones can impact protein structure.

In his talk, Bend Research’s Breit provided an introduction to 
therapeutic proteins, protein aggregation, and a comparison 
of liquid vs. solid formulations.

The bulk of his presentation addressed the work being done 
at Bend on solid state formulations, with a focus on the 
use of dextran in spray-dried formulations for parenteral 
and inhalation products.  He discussed how materials are 
selected for solid state formulations, the importance of the 
glass transition temperature (Tg), and a case study on a flu 
vaccine that had a six-month stability at 50°C.

New Excipient Enables Drug Delivery

Kraft’s presentation at the session encompassed: ● the 
pulmonary delivery of drugs ● MannKind’s inhaled 
insulin formulation and the importance of the excipient ● 
its physiological action ● device considerations, and ● the 
potential use of her firm’s formulation system as a platform 
technology (her complete remarks are provided below).

Central to the functionality of Afrezza is the novel 
excipient FDKP and the technology MannKind 
developed to produce particles of the proper size for 
pulmonary delivery and bind the active ingredient 
to them.

FDKP was originally developed in the medicinal chemistry 
program at Emisphere for oral drug delivery.  Emisphere 
founder Solomon Steiner – a co-inventor of the excipient 
and its manufacturing process – left Emisphere and took 
the technology with him, Kraft told IPQ.  He started the 
Pharmaceutical Discovery Corporation (PDC), which 
eventually became MannKind.

MannKind has patented the excipient and the process used 
to produce it and bind active pharmaceutical ingredients 
(APIs) to it, which it calls the “Technosphere” process.

FDKP is produced for MannKind by a contract manufactur-
ing organization (CMO) using the patented process. The 
process results in crystalline particles of the appropriate size 
that do not require sizing, milling or blending.

The particle size of the FDKP is critical, Kraft 
stressed.

The particles need to be between 0.5 and 5.8 microns in 
size.  “Anything bigger than that impacts in the back of 
the throat and is swallowed and does not do a whole lot 
of good from a drug delivery standpoint,” she pointed out.  
“Anything smaller than that is exhaled without impacting 
in the lung.”

The process involves mixing a solution of the drug to 
be loaded onto the Technosphere particles with the 
Technosphere suspension and performing a pH adjustment 
to drive the API onto the surface of the crystalline particles.  
It is then pelleted using liquid nitrogen.

“We actually use machines just like they use for making 
Dippin Dots ice cream,” Kraft explained.  “It makes little 
frozen ice pellets of the powder,” which are then lyophilized 
to remove the solvent.  A spray drying process can also be 
used to produce amorphous powders, also in the appropriate 
size range for pulmonary delivery.

When administered via inhalation, she said, “because the 
powders are appropriately-sized, they impact in the deep 
lung.  And because they have FDKP in them they dissolve 
rapidly at physiological pH.  It releases the FDKP and the 
API – for Afrezza, that is insulin – into the bloodstream.”  
The FDKP is not metabolized by the body, but is excreted 
intact in the urine. The “small fraction” that impacts the 
back of the throat and is swallowed is excreted intact in the 
feces.

Novel Excipient as New Chemical Entity

Because the FDKP excipient is required as part of the 
formulation to enable successful delivery of the inhaled 
insulin, it was critical to obtaining approval of the product 
that FDA have enough data on FDKP to approve its use in 
the formulation.

“We were in a unique place,” Kraft told IPQ.  MannKind 
decided to treat the excipient as a new chemical entity, and 
perform a full two-year toxicology study on FDKP, including: 
● chronic toxicology in two species ● carcinogenicity in two 
species ● reproductive toxicology ● safety pharmacology, 
and ● genetic toxicology.

Performing those studies is “not something that most 
companies want to invest in for just an excipient,” she 
commented.  However, MannKind decided to “take the 
most conservative route” to increase its chance of product 
approval.

The need to establish a viable regulatory pathway 
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for new or modified excipients that would empower 
industry to develop more quality-by-design-based 
formulations and take advantage of more complex 
delivery technologies has been receiving increasing 
attention in the pharmaceutical community over 
the last few years.

The International Pharmaceutical Excipients Council (IPEC) 
and the IQ Consortium have picked up the mantle from the 
industry side, and have been working together to develop a 
proposal for the pathway that will be compelling to FDA (see 
IPQ “Monthly Update” June 2014, pp. 14-19).

An independent FDA safety review system for excipients 
that would foster their being designed and/or adapted to 
meet the increasingly-sophisticated demands of formulating 
pharmaceuticals has been an objective of IPEC’s since its 
formation two decades ago.

Platform Technology Shows Promise for Other 
APIs

MannKind has also been exploring the use of its formulation/
device technology for pulmonary delivery of other drugs, 
with promising results.

The company has shown the feasibility of loading a variety 
of different APIs onto Technosphere particles, ranging 
from small molecules with a molecular weight of 300 all the 
way up to monoclonal antibodies of 150,000 daltons.  Drug 
loading onto the particles has been demonstrated from 0.5% 
up to 90%.

In general, results as compared to parenteral delivery show 
a faster onset and faster offset of the drug, with markedly 
fewer side effects (see Kraft’s complete remarks below).  The 
firm hypothesizes that the better side effect profile is due to 
the “drug not hanging around so long,” Kraft said.

During the Q&A after her presentation, Kraft 
addressed the stability of products that are made 
into Technosphere powders and the impact that 
the inclusion of a novel excipient has on the drug 
approval time.

Regarding stability, “your API will have a specific stability,” 
she pointed out.  “And when you make it as a Technosphere 
powder, typically the stability of the powder is the same as 
the stability of the API.  It does not make it more stable.  And 
typically it does not make it less stable.”

Kraft further noted that “FDKP itself is very stable in both 
the crystalline and amorphous forms.  The amorphous form 
needs to be protected from water.  It does pick up water 
because it is a salt.  But once it is appropriately protected, it 
does have good stability.”

In response to a question asking whether the 
inclusion of a novel excipient as part of the drug 
filing increased approval time, Kraft commented 
that she did not think that was the case.

The approval time was based primarily on the need to run 
two-year studies for the chronic indication of diabetes and 
have those studies reviewed.  She added that the firm “did 
not receive any questions from FDA regarding FDKP.”

MANNKIND’S KELLY KRAFT ON INHALED DRUG DELIVERY AND AFREZZA
 At the AAPS National Biotech Conference, MannKind Director of Pharmaceutical Research Kelly Kraft dis-
cussed her firm’s work with pulmonary delivery of drugs and its marketed inhaled insulin, Afrezza.  Her talk 
encompassed: ● the importance of the novel excipient in the insulin formulation ● its physiological action ● 
device considerations, and ● the use of her firm’s formulation system as a platform technology.

At MannKind, about a year ago, we had our inhaled insulin approved by FDA.  It is now being sold on the market by 
Sanofi as Afrezza.

First I will talk about why we are interested in pulmonary delivery.  There are multiple reasons for this.   It is a non-
invasive, patient-friendly method of delivering drugs.  In theory, if you can avoid having a patient inject their medicines, 
they will be more willing to take their medicines and improve compliance.

The lungs provide a huge area for drug absorption.  If you were to take the lungs of a human and spread them out over 
a space, it would take about the size of a singles tennis court.  So it is a huge area for drug absorption.

From a business perspective, if you take an existing drug and re-purpose it as an inhaled formulation, there is an 
opportunity for lifecycle management related to the IP for composition or method of treatment.

Over our long and torturous route of getting Afrezza approved by FDA, we found out that we have a lot of different tools 

http://www.ipqpubs.com/issues/ipq-monthly-update-june-2014/
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in our toolbox that can help us do this with other APIs – not just insulin.  We will talk about the powders, the devices, 
and I will leave the development tools for another time.  But there are some things that we use in the lab to marry the 
powders and devices at a very early stage so that when we get to the clinical trials, the first-in-man studies, we know 
that we have the best combination of drug and device together.

The Formulation and the Excipient

First I will talk about the powders.

We call our technology the Technosphere technology.  These are microparticles that we form from an excipient called 
fumaryl diketopiperazine, or FDKP.  We like FDKP for a lot of reasons.  First, it is very soluble at physiological pH.  It 
is very insoluble at acid pH.  So it allows us to be able to do our formulations and get good recoveries, which helps 
our overall cost of goods.

It is also very good at making particles that are very small.  If you want to deliver a drug via inhalation of a powder, 
the particles within that powder need to be between about 0.5 and 5.8 microns in size.  Anything bigger than that 
impacts in the back of the throat and is swallowed and does not do a whole lot of good from a drug delivery standpoint.  
Anything smaller than that is exhaled without impacting in the lung.

Scanning electron micrographs [of Afressa] show particles that are about 2 microns in diameter – right in the middle 
of that range.

There are some other reasons that we like FDKP as well.  It is now an FDA-approved excipient for inhalation drug 
delivery.  We have found that it is compatible with a wide range of APIs.  We have made Technosphere powders out of 
small molecules down to a molecular weight of 300 all the way up to monoclonal antibodies of 150,000 daltons.

We can take Technosphere powders and put just a little bit of drug in there, 0.5%, or all the way up to 90%.  So we 
have flexibility in dosing.

We do have reproducible and well-controlled particle formation.  During the course of making our Technosphere 
powders, they come out of the reactors within the size range that we want.  We do not have to mill them or blend them 
or size them to get them into that size range.

Right now we are able to make our Afrezza powder at a 45 kg scale.  We put approximately 5 mg into a cartridge, so 
that is a whole lot of doses that we can make at one time.

During the course of development, FDKP was a new chemical entity.  So we treated it as one with the FDA.  We did 
an extensive set of tox studies on it to make sure that FDA would be OK with approving it.  We have a full toxicology 
package on FDKP [including: ● chronic toxicology in two species ● carcinogenicity in two species ● reproductive 
toxicology ● safety pharmacology, and ● genetic toxicology.]

We have several ways of making our Technosphere powders.  The first one is a crystalline powder.  That is what we 
use for our Afrezza process.  We take FDKP and dissolve it in base, where it is very soluble, and then precipitate it 
under very specific conditions using acid.  It forms microcrystals that then self-assemble into microparticles.

We then take a mixture of a solution of the drug that we want to load onto the Technosphere particles and mix the two 
together – the Technosphere suspension and the drug solution.  We then do a pH adjustment that helps drive the API 
onto the surface of the crystalline particles.  We then pellet it into liquid Nitrogen.  We actually use machines just like 
they use for making Dippin Dots ice cream.  It makes little frozen ice pellets of the powder.  Then we lyophilize it to 
remove the solvent.  It give us a white powder.

We also do some spray drying with some of our Technosphere powders.  We take an FDKP solution and a drug 
solution, mix them together, and spray dry it.  It is lot easier.  It gives us amorphous powders that often look very 
raisin-like under the scanning electron microscope.  But it still gives us the size range that we want for pulmonary 
delivery.
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Physiological Action

We take the powders and put them in our inhalers and have the patient take an inhalation.  Because the powders 
are appropriately-sized, they impact in the deep lung.  And because they have FDKP in them they dissolve rapidly at 
physiological pH.  It releases the FDKP and the API – for Afrezza, that is insulin – into the bloodstream.  The FDKP is 
excreted intact in the urine.  It is not metabolized by the body.  There is a small fraction that impacts the back of the 
throat and is swallowed and excreted intact in the feces.  The API is released into the bloodstream to do its job in the 
body.

What we noticed early on is that we have a characteristic PK profile that we observed with our Technosphere 
technology.  This is an example from our insulin program, comparing a group of subjects who were administered ten 
units of subcutaneous rapid-acting insulin analog (RAA).  The peak of the insulin in their bodies occurs 45-60 minutes 
after the injection.  And the insulin hangs around for four or five hours afterwards.

When we give a similar group of patients Afrezza, the peak of insulin absorption in their bodies occurs 12-15 minutes 
after the inhalation, and is it gone two hours later.  This fast-onset, fast-offset is good for diabetic patients because 
they do not see insulin stacking.  It is in and out quickly.  But it is kind of a change for them, because it is very different 
from the way injected insulin works.

We also noticed in our insulin program that this PK gave us sort of more bang for our buck from the production of blood 
glucose perspective.  Here we have two groups of patients.  One was given subcutaneous regular human insulin, and 
one was given an inhalation of Afrezza.  Both groups achieved the same amount of insulin.  However, the group that 
received Afrezza had a much bigger glucose reduction.  We think this is because the insulin is better timed to do what 
it is supposed to do in the Afrezza group.

Device Considerations

We can make the best powder in the world, but if we do not have a device that delivers it to the lung, it really does not 
do us a lot of good.

We have our own in-house dry powder delivery devices.  These are small breath-powered devices.  Breath-powered 
means that the act of inhaling does all of the work – there are no buttons to press or anything like that.  They are 
simple, easy to use, and discreet.  They are about the size of a USB thumb drive – very easy to carry around in a 
pocket or purse.  The drug is pre-metered.  They are low cost and are applicable across multiple therapies.

There are multiple examples of what we call our reusable ‘Dreamboat’ devices so that we can avoid cross-contamination 
between therapies.  We only have one [product] out there now.  But in theory we would like to have lots of other inhaled 
drugs out there.  And we do not want insulin patients taking a different drug in their insulin inhaler.

The reusable ‘Dreamboat’ device comes as an inhaler with a series of cartridges that contain the powder.  We also 
have a single-use ‘Cricket’ device. The powder is already pre-loaded into the device.  After taking the inhalation, the 
patient throws the whole thing away….

Platform Technology

We do believe that this is a platform technology.  We have shown that we can load lots of different APIs onto 
Technosphere particles.  I have some examples.

One is GLP-1, which has been talked about a little bit today.  It is a peptide that is secreted in the GI tract at mealtime. 
It is associated with an increase of insulin secretion in the body, slowed gastric emptying, and reduced appetite.  There 
are a lot of GLP-1 analogs on the market right now.  They are administered by injection and do have some significant 
side effects, such as nausea, vomiting, and a reduced feeling of well-being.

We took native GLP-1 and made a Technosphere powder out of it.  We made three different powders – 5%, 10%, 
and 15% GLP-1 – and looked at them first in rats.  What we saw was a dose-dependent increase in the amount of 
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circulating GLP-1 after administration to the rats by pulmonary insufflation.

We were also able to get this into the clinic.  And what we saw in a group of healthy volunteers who were administered 
our GLP-1 Technosphere powder were: ● an increase in GLP-1 circulating ● an increase in insulin production ● an 
increase in C-peptide, which is a by-product of endogenous insulin production, and ● a reduction of blood glucose.  All 
of those were effects that we expected to see.

What we did not see were any adverse side effects in these patients.  None of them reported any nausea, vomiting, 
sweating, or reduced feeling of well-being.  We think that is because of the fast onset, fast offset, of GLP-1.  It is not 
hanging around to give those side effects.  At least that is our hypothesis.

We also looked at oxyntomodulin [OXM], a 36 amino acid peptide. What we are talking about right now are the 36-50 
amino acid peptides, all about the same size.  [OXM] is secreted in the GI tract and is associated with reduced food 
intake in rodents and weight loss in the clinic.

We made a Technosphere powder out of oxyntomodulin.  The PK profile that we saw... showed a huge spike in the 
IV-administered group after administration.  The group that received the Technosphere-based powder had a much 
lower PK spike.  But what was interesting from a PD standpoint was that even out to four hours after administration, 
the group that received the 30% Technosphere power were still not taking in as much food.  It was a very interesting 
PD effect that we did not expect to see and do not really understand but would like to look into.

Sumatriptan is a small molecule with a molecular weight of about 300.  It is currently used to treat migraine.  It 
is available on the market as a tablet, a nasal spray, and an injection.  It is associated with narrowing of the blood 
vessels in the brain.  This is sort of the same story again.  We made a Technosphere powder out of the sumatriptan, 
administered it to dogs, and they had more narrowing of their blood vessel diameter after administration compared to 
the control groups that received the drug as a nasal spray and by injection.

Finally I will talk about a pain peptide.  This is a tetrapeptide in the kilodalton range, so we have covered quite a range 
here.  We worked with a [non-profit] company called Torrey Pines Institute for Molecular Studies, based in Port Saint 
Lucy, Florida.  Their research is based on a peripherally-restricted kappa-opioid receptor agonist.  In layman’s terms, 
these are morphine-like compounds that do not have the side effects of morphine.

We made a Technosphere powder out of the peptides that they gave us, and administered it to mice compared to a 
morphine injected control group.  Again we saw the fast onset of action.  Within three to five minutes after administration 
these mice had 100% pain relief compared to those receiving injected morphine, where the peak pain relief occurred 
about 40 minutes after the dose.  Again, the Technosphere powder base gave the quick onset.  Because of the 
characteristics of the API there were limited side effects, which generally include respiratory depression, locomotion, 
and addiction potential.

Summary

To summarize, we do have dry powder formulations.  I hope to have stressed that we have been able to use this on 
a wide range of APIs.

We do have simple, reproducible particle formation and good performance by these powders.

We have inhalation devices that we use with these powders.  And as I mentioned, we do have some lab techniques 
that I did not discuss here to help marry the powder and the device at a very early stage.
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ICH’s API Coverage Deepening with a Newly Released Q&A on Q7 and a Q11 
Q&A Project on Starting Materials Underway

                                  INTERNATIONAL

A newly released Q&A from ICH on its active pharmaceu-
tical ingredient (API) GMP guideline Q7 and another Q&A 
being prepared on the more recently issued API development 
and submission guideline Q11 are intended to address issues 
that have surfaced in implementing the two guidelines and 
drive more uniform interpretation across industry and 
regulators worldwide.

Focusing on the GMP expectations for API 
manufacturing, Q7 emerged from the ICH 
pipeline in 2000 and was effective in establishing 
a harmonized foundation for the API inspection 
process globally.

However, the continuing problems that agencies are 
seeing in API production, the increasing complexity of 
the international pharma supply chains, and the recurrent 
issues and questions that have surfaced between API 
manufacturers, pharma users and regulators, prompted 
ICH to form a Q7 Implementation Working Group (IWG) in 
2012 to explore what was needed to shore up and clarify the 
expectations provided in the guideline.

The overall acceptance and effectiveness of the guideline led 
the IWG to conclude that a Q&A was the best way to do so.

The group proceeded to conduct an extensive survey 
among key stakeholders, including the regulator-
driven Pharmaceutical Inspection Cooperation 
Scheme (PIC/S), and pulled together a list of 200 
candidate questions. These were then refined down 
to the 55 in the final Q&A.

The preface to the Q&A highlights the role that PIC/S played 
in the selection process, providing insight into how ICH is 
working to extend its process to include broader regional 
and global convergence efforts.

The preface notes that PIC/S contributed “by selecting 
and reviewing relevant Q&As that had been collected 
from training sessions since the implementation of Q7 
and transferred the output of these reviews to the ICH Q7 
IWG for consideration and consolidation, as appropriate.” 
Additional questions were developed based on responses 
from an ICH survey, the preface explains, adding that PIC/S 
“further contributed to the development of the document as 
an ICH Interested Party.”

The IWG sent the ICH steering committee a final draft 
of the Q7 Q&A in April and the SC cleared it as a Step 4 

(implementation-ready) document at ICH’s mid-June 
meeting in Fukuoka, Japan.

The 55 questions it contains are organized 
sequentially according to the 20 specific sections of 
Q7 to which they refer.

Drawing the most attention were the quality management 
(QM) and materials management sections, with six questions 
each.  Four of the six questions on QM deal with the role of 
the quality unit in areas such as batch release and supply 
oversight, and two address the product quality review 
process. The materials management questions center around 
the expectations for evaluating raw material suppliers.

The process equipment/cleaning and lab control sections 
of Q7 follow in attention with five questions each. Included 
among the lab control issues are the implications of changes 
to test methods and retests dates.

The Q&A also addresses issues related to the use of 
contractors, agents, brokers, distributors, repackers, and 
relabelers, and answers a few questions specific to the 
sections of the guideline on biotech and clinical trial APIs.

Q11 Q&A is Tackling Starting Material 
Disharmonies

Q11 more recently emerged from the ICH pipeline – cleared 
by the steering committee in May 2012.

The guideline describes approaches to developing and 
understanding the API manufacturing process, including 
steps designed to reduce impurities, and instructs on what 
information should be provided in Module 3 of the Common 
Technical Document (CTD) Sections 3.2.S.2.2 – 3.2.S.2.6.

Following in the wake of the ICH series Q8-10 on 
pharmaceutical development, quality risk management and 
quality systems, respectively, Q11 provides clarification on 
how the principles and concepts described in Q8-10 pertain 
to drug substance development and manufacture.

The guideline includes a section on the selection of starting 
and source materials. The section covers general principles 
and submission of information for synthetic, semi-
synthetic and biotechnological/biological drug substances, 
respectively.

The starting material issues, and those for synthetic 
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drugs in particular, proved to generate the most 
concern as Q11 implementation proceeded.

At its November 2014  meeting in Lisbon, the ICH steering 
committee agreed to the formation of an IWG that would 
create a Q&A to provide clarification on what information 
about their selection and justification should be provided in 
marketing applications and/or master files.

The concept paper and the accompanying business plan on 
the Q&A provided a clear and succinct explanation of the 
starting material issues, their implications, and the role that 
the Q&A can play in creating more consistency in how the 
Q11 principles are interpreted. [Links to the concept paper 
and business plan are provided below.]

Evaluation of drug substance manufacturing and control is 
an important part of application review, the concept paper 
stresses. Starting material decisions, in turn, have important 
implications in assessing both pre and post-approval 
quality submissions, and for GMPs, process validation, and 
inspections.

Along with a “statement of the perceived problem,” the 
concept paper discusses: ● the issues to be resolved ● the 
benefits for industry, regulators and patients that the Q&A 
could offer ● the makeup of the IWG, and ● a timeline for 
completion.

ICH Developments Explored at ISPE/PQRI/FDA 
Session

At the ISPE/PQRI/FDA Quality Manufacturing Conference 
held in Washington, D.C. in early June, a session focused 
specifically on current ICH quality developments. Under 
discussion were the Q7 and Q11 Q&As and the Q12 
initiative, which is exploring the relationship between pre 
and post approval filing expectations and what adjustments 
and clarifications are needed to foster a more transparent, 
consistent and continuous improvement-friendly CMC 
lifecycle regulatory paradigm (see IPQ “Monthly Update” 
December 2014, pp. 28-41).

A review of the Q7 Q&A process and objectives was provi-
ded at the session by CDER Office of Pharmaceutical Quality 
(OPQ) Office of Policy for Pharmaceutical Quality (OPPQ) 
Senior Policy Advisor Larry Ouderkirk, who participated 
on the IWG.

Pfizer Global CMC Research Fellow Tim Watson, who 
is serving as the industry rapporteur for the ICH Q11 
Implementation Working Group (IWG), then provided a 
progress report on the Q11 starting material Q&A.

[Editor’s Note: The remarks by both Ouderkirk and Watson 
at the ISPE/PQRI/FDA conference session are included in 
full below.]

Pfizer Global Quality Operations VP Mary Oates followed 

Q11 Q&A Business Plan on Starting Material Problem Areas
The following is the description provided in the ICH Q11 Q&A Business Plan on the current problems stem-
ming from divergent regulatory interpretations on the selection and justification of starting materials.

A basic principle in the assurance of quality of drug substance is manufacturing within the framework of GMP. If 
starting materials are not appropriately defined, GMP may not be applied appropriately. Equally, inclusion of those 
synthetic steps which represent minimal risk to the quality of the drug substance in the regulated process adds burden 
to industry due to the need to comply with GMP and maintain the regulatory dossier over the lifecycle of the product. 
Selection of appropriate starting materials could be improved by providing further clarity on the criteria used to define 
and justify the starting materials for the drug substance.

Industry: Currently, industry uses various strategies to address starting material challenges in anticipation of divergent 
global regulatory expectations (e.g., validating manufacturing steps that have no significant impact on drug substance 
critical quality attributes (CQAs); evaluating every step of the process for known and potential impurities with equal 
intensity; application of GMP unnecessarily early in the manufacturing process; registering long processes irrespective 
of control strategy and what steps impact drug substance quality). These strategies significantly increase development 
and production costs but have little value in assuring quality and patient safety.

Regulator: Regulator resources are impacted because regulators spend considerable time confirming acceptability 
of a proposed starting material, especially if inadequate information is provided in the marketing application. The need 
for extensive dialogue during review of marketing applications would be considerably reduced or eliminated if the 
expectations of regulators and industry were more closely aligned.

http://www.ipqpubs.com/issues/ipq-monthly-update-december-2014/
http://www.ipqpubs.com/issues/ipq-monthly-update-december-2014/
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with an update on the progress the Expert Working Group 
(EWG) on which she serves has been making on Q12.

Following the general outline of the Q11 Q&A 
concept paper, Watson offered additional insight  
on: ● the background leading up to the IWG 
formation ● perceived problems the IWG will 
address ● the general principles of Q11 ● examples 
of how Q11 may be misinterpreted ● selection and 
justification of starting materials ● industry and 
regulatory perspectives ● issues to be resolved ● 
benefits of the Q&A ● guiding principles and goals, 
and ● timelines and the brainstorming process 
involved.

Watson echoed the concept paper in stressing how 
interpretation of the starting material principles in Q11 has 
“a lot of implications in terms of what companies need to do 
regarding pre-market assessment and post-market changes, 
[and] the acceptability of that proposed starting material, 
even at the point of application, is at risk.”

The starting material decisions, in turn, have a critical impact 
on “what you need to do in terms of GMP manufacturing: 
● whether you have to manufacture that step under GMP ● 
whether it has to be validated, and/or ●whether that step 
now becomes subject to inspection.”

The problem is that agencies have “different regulations 
on all three of those topics,” which are putting commercial 
launch and patients at risk.  Key issues to be resolved 
include the type and level of information that needs to be 
included in applications and when to engage agencies in the 
dialogue.

Watson highlighted how integrated the starting material 
issues are with the “quality by design trio” of Q8-10 and 
with the thrust of Q12, noting that the linkages need to be 
further clarified in the Q11 Q&A.

 DOWNLOADS FROM THE STORY:

  • Concept paper
  • Business plan

IWG MEMBERS ON ICH Q� Q&A AND Q11 STARTING MATERIALS Q&A

At the ISPE/PQRI/FDA Quality Manufacturing Conference in Washington D.C. in early June, CDER OPQ Of-
fice of Policy for Pharmaceutical Quality (OPPQ) Senior Policy Advisor Larry Ouderkirk discussed the effort 
by the ICH Q7 Implementation Working Group (IWG), on which he served, to produce a Q&A document that 
updates and clarifies Q7.  The Q7 Q&A was cleared by the ICH Steering Committee for release in mid-June, 
shortly after Ouderkirk’s presentation.

Pfizer Global CMC Research Fellow Tim Watson, who is serving as the industry rapporteur for the ICH Q11 
IWG), then provided a progress report on the Q11 starting material Q&A. Watson provided insight on: ● the 
background leading up to the IWG formation ● perceived problems the IWG will address ● the general prin-
ciples of Q11 ● examples of how Q11 may be misinterpreted ● selection and justification of starting materi-
als ● industry and regulatory perspectives ● issues to be resolved ● benefits of the Q&A ● guiding principles 
and goals, and ● timelines and the brainstorming process involved. 

OPQ’S OUDERKIRK ON ICH Q� Q&A

ICH Q7 guidance, which is GMP for the manufacture of APIs, was the first internationally harmonized tripartite guidance. 
It was produced about 15 years ago. That was when tripartite was Europe, US, and Japan.  The goal was to establish 
one international global standard for manufacture of APIs under GMP.

I think in the intervening time since 2000, it has only become more important since our manufacturing of API is now 
internationally focused. About 80% of the APIs used in US drug manufactured products are imported. So most of the 
manufacturing of APIs takes place outside of the United States, at least the vast majority.

It is important to have a good protocols and guidance to follow for inspection. It puts everybody kind of on the same 
page, which is important. It allows us to devise ways of sharing inspection information. It facilitates that. And that is a 
very important initiative because of the level of foreign manufacture. It is very important to FDA in that way. It is also 
very important from a regulatory standpoint considering the structure of our regulation of API manufacture.

We know that APIs are drugs under the Food, Drug, and Cosmetic Act. A drug is broadly defined as a finished drug 
product. But any component of a finished drug product is also considered to be a drug. So that includes APIs, and 
even inactive ingredients or excipients.

http://www.ich.org/fileadmin/Public_Web_Site/ICH_Products/Guidelines/Quality/Q11/Q11_IWG_Final_Concept_Paper_10_November_2014.pdf
http://www.ich.org/fileadmin/Public_Web_Site/ICH_Products/Guidelines/Quality/Q11/Q11_IWG_Final_Business_Plan_10_November_2014.pdf
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We know that under the statute, drugs have to be manufactured under cGMPs, good manufacturing practices. But 
when it comes to finished drug products in the United States, we have the regulations available for finished drugs. 
But they have not been promulgated yet for APIs. So we do not have those formal regulations for APIs. We just have 
that statute that requires cGMP, but we do not have the regulation to really translate the statute into what needs to be 
done to meet cGMPs for APIs.

ICH Q� Q&A

Q7 I think is uniquely important among guidances because it is used extensively to set expectations for cGMP for API 
manufacture. It is a very important document. Why did ICH decide to come up with a Q&A document? And why do it 
now?

As I said, Q7 is 15 years old now, so it is starting to show its age just a little bit. We know that as technology advances, 
the manufacturing picture changes and goes more globally. After 15 years, I think that there was a consensus that Q7 
could use some updating.

It was decided based on having complex supply chains, regulators such as FDA continue to find problems with 
cGMP in API manufacturing. Those come to light during our inspections. So we have documentation that perhaps the 
message is not getting through, or the message is not quite as clear as it could be, or something has changed, and 
perhaps we could do more to put out this type of information in a better way and fine tune it for today’s world.

I think the initiative goes back to 2011 – the idea to have some type of additional guidance for Q7, something to help 
it. The implementation working group was formed in 2012. It was kind of an exploratory group before that. It kicked off 
in San Diego. I was not involved in those days. They wanted to address uncertainties and provide some clarification.

So a Q&A document was decided as the best way to address that. I think that Q&A documents are preferred by a lot 
of people. You can be very specific. You can address issues that you know people are wondering about. It is a good 
way to sharpen an already issued guidance.

The idea to write a Q&A for Q7 in order to update it and to clarify certain points was really based on some guideline 
rules that were set up. The Q&A should be a ‘what to do’ guide. It should not go into extreme detail about how to do 
something.

The idea was that we would say what needs to be done, but not exactly how to do it, because that would be out of 
the scope of the mission. We wanted to address one issue at a time. We wanted to address current issues that 
had been identified.  We wanted to focus on the issues that are giving people questions – things that people have 
questions about and are important to clarify. We tried to have clear and concise answers and to reference back to 
specific sections in Q7 and also reference other ICH documents in the family of quality documents that ICH has 
produced.

Questions were obtained from various sources. It was wide-ranging. I know that the PIC/S organization had collected 
a lot of questions over the years based on training sessions they had conducted. PIC/S played a special role in 
channeling some of the questions to us, to the ICH group.

There were around �00 questions that were collected. The IWG group was given the task of condensing those, 
boiling those down. Sometimes the questions were combined if they were on similar topics. We threw out questions 
that really were not valid or were already answered in the document itself. So that was quite a task.

Starting in 2012, there were some face-to-face meetings that were alternated between Japan, Europe, and the United 
States. And many teleconferences were held in between. It was a long process. But the final face-to-face meeting, 
which I got to attend, was in November of last year.

The final document, that is the Q&A, was �� questions from the original 200. Those were considered to be the most 
relevant, most important, and the best way to update people.
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In April of this year, the final draft Q&A was sent to the steering committee for final processing. It goes through a 
process of approval, which usually takes a few months, I believe, and a final sign-off following protocol. Once the 
documents go through that final sign-off they will appear on the ICH website first.

And then FDA does publish the ICH guidance documents on its own website. That usually has to follow by a few 
months, because it has to go through FDA processing. A document like a Q&A would fall under an FDA level 2 
guidance, which does not require notice and comment. It can pretty much be posted once it goes through the FDA 
system.

It does have to be reformatted. You will notice if you go to the website that FDA has its own guidance format, which, 
of course, is somewhat different from the ICH, although we are trying to harmonize a little more with the ICH. We are 
trying to have a more precise way of adopting their reference system. They have a more precise way of referencing 
individual paragraphs. So we are also trying to take a look at that and get our documents a little more in line with that. 
It makes it a little easier to reference….

It was a very good experience for me personally. Even though I was coming in at the end, I got to serve as the 
regulatory chair, so I was kind of making sure that we were following the protocols about how to produce the document. 
Michel Keller is the tall gentleman standing in the center. He was our rapporteur. He is from the Swiss Medic. He did 
a wonderful job, and I think everybody involved in the project did a wonderful job. From my many years in the agency, 
I think it was one of the highlights in my career. I can say that very honestly. And I think we came out with a very good 
document. I think the 55 Q&As will be very good.

I do want to acknowledge a couple of people, including [OPPQ colleague] Alicia Mozzachio, who put together these 
slides. [Johnson & Johnson Regulatory Compliance Director] Betsy Fritschel also helped Alicia put together some of 
these slides when they were presented in previous iterations. I also would say that she contributed mightily to the 
overall success of our project. She is the type of person who kept meticulous records and had the whole history written 
in a book. She was one of the PhRMA team representatives. It was a very good experience and I hope that the Q&A 
document will reflect that and will be very useful to everyone.

PFIZER’S TIM WATSON ON THE Q11 STARTING MATERIAL Q&A

I would like to give you a little bit of a snapshot about why Q11 is back to ICH. As many of you know, it was signed off 
in May of 2012. So you are probably asking the question, ‘why was an IWG [Implementation Working Group] formed 
for ICH Q11?’

What it is really focused on is a subsection of Q11 around identification of starting materials, which you with an API 
background know is very important in terms of how we position our submissions and life-cycle activities.

Since ICH Q11 was published in 2012, there have been a number of papers, both regulatory Q&A’s and papers 
published at the same time, intended to help clarify Q11. But I think we quickly realized that there were different 
ways to interpret some of the principles that were presented in ICH Q11. Since then, what we hoped would happen 
with global harmonization has really not come to fruition, and we recognize that we need to go back and add some 
clarification to the intent of some of the principles that we outlined in Q11.

This is a very young team just starting off. I will give you a snapshot of where we are, some of the concepts we have 
discussed so far, and what we hope to get out of this IWG. I have to give a little bit of a disclaimer first: I am the 
rapporteur of this IWG, but I am not here speaking on behalf of the IWG. The views and opinions that I express are 
my own.

The topics I will walk you through today are a little bit of the background and history on starting materials and why  
it is important, and give you sort of a flavor of a timeline where we have come and what some of the perceived 
problems are that we have discussed with the IWG. I will give you a really quick review of the general principles and 
the justification of starting materials from Q11, because I think it helps identify where some of the interpretations may  
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be taken in different directions.

I will share a little bit of the perspectives that we have talked about, both on the IWG and externally, around regulators’ 
perspectives of the problems and industries’ perspectives of the problems.

I will walk you through some of the topics from the concept paper that we put together last year, which was approved 
in Lisbon, around the issues that we have identified that we would like to try to resolve or clarify.

Then I will give you a little bit of the logistics around some of the working principles that our team came up with, as well 
as where the team is and what the process is in terms of the timeline.

Background

ICH Q�, back in 2000, was really the first place API starting materials were defined. The definition was written in ICH 
Q7. But the intent of that definition was not to help you select and justify starting materials. It was really intended to 
identify where full GMPs, according to ICH Q7, begin, and then prior to that, where ‘not full GMPs’ would begin. It was 
not really a useful application in terms of how you would go about identifying and selecting starting materials.

Since ICH Q7, supply chains have become extremely complex. Back in 2000, it was very common for companies 
to manufacture all the steps internally. Many presentations this week showed where entire API supply chains are 
outsourced to multiple sources that go through multiple nodes.

ICH Q�A came out with a definition as well, which was not much different. But it also did not add a lot of value about 
how we would go about identifying starting materials.

Along came ICH Q11. The intent of ICH Q11 was to put together some scientific concepts to help industry and regulators 
come to some agreement around identifying a starting material. 

I stole the yin and the yang model from John Smith, who is the FDA lead on this. I think it is sort of a nice reflection of 
the complimentary but opposing forces to talk about: Does the choice of the starting material determine where the drug 
substance manufacturing process begins? The manufacturing process description is section S.2, and it comes with a 
lot of regulatory compliance issues. Or does the choice of the drug substance manufacturing process determine the 
starting materials? It is sort of opposing forces, but complimentary, and they cannot live without each other.

Q11 was put together with six general principles. And the IWG that was recently formed will go through a clarification 
process to try to get better global harmonization on this.

Perceived Problems

The perceived problems that we have talked about: We recognize that ICH Q11 did a very good job providing good 
scientific advice. But when we walked through it – and I will walk you through some of these principles – we could see 
where some of the interpretation of the words could be taken in polarized views...both from industry and regulators. 
The team has done a good job of looking at ourselves in the mirror and saying that all parties could do a better job at 
interpreting these principles.

The decisions are pretty important, because they come with a lot of implications in terms of what companies need 
to do regarding pre-market assessment and post-market changes. It comes with a very high bar in terms of risk. The 
acceptability of that proposed starting material, even at the point of application, is at risk.

And it comes with even more tremendous issues regarding what you need to do in terms of GMP manufacturing: ● 
whether you have to manufacture that step under GMP ● whether it has to be validated, and/or ● whether that step  
now becomes subject to inspection.

Every region, believe it or not, has different regulations on all three of those topics. Not all regions are aligned in terms 
of whether they require it to be validated or not validated, or whether the process has to be validated or the material  
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has to be validated. Every region is very different.

But it adds risk to our patients. We have talked about actual cases where launch has been delayed by multiple 
companies for up to two years because material was manufactured that was intended to be for commercial launch, but 
a step was not manufactured under GMP. And according to law and regulations in those countries, it cannot be used 
for a commercial launch.

You can imagine as we talked this week around supply chain interruptions and our responsibilities to the patients – that 
is a very important bar that we need to think about. It is a global understanding. It is not a regional issue. It needs a 
global perspective. And we need to think about that across all regions.

Q11 General Principles

These are really short snapshots of the six principles in Q11. I highlighted in red some of the words that you could 
probably look at and say, ‘I could turn this into a checkbox’ or ‘I could become very lenient on some of these words’ (see 
box below right).

I would also like to mention real quickly that since ICH Q11 was published in 2012, there were a couple of other 
sensitive documents that came out, which raised the bar up in terms of impurity knowledge as well, which is an 
important part of starting material selection.

Those two are: ● ICH M�, the mutagenic 
impurity control, which has created a lot of 
discussion in the industry in how that applies 
to starting material selection ● And ICH 
Q�D has recently rolled out, which, believe 
it or not, is a combination between drug 
product and drug substance. It is not a drug 
substance document. It is about controlling 
metals in the drug product. But that element 
of controlling metals in APIs still exists. 

The sensitivities of those in terms of selecting 
starting materials has come to the forefront 
of those justifications and discussions in 
terms of how we propose and discuss those 
starting materials as well.

I have outlined the six principles. The original 
intent of the EWG was to be flexible and to 
allow science to drive those decisions. But 
even in the first sentence around ‘all general 
principles should be considered rather than 
strictly applied’ has not necessarily been 
followed both by industry and regulators.

There are some that will checkbox that and 
some people who will selectively choose the 
principles to their advantage so that they can justify starting material they want instead of looking at the science behind it. But for 
the most part, I would say, we have had a lot of good dialogue since ICH Q11. And it has been very productive in our discussions  
scientifically around how we identify starting materials. But there does need to be some clarification.

Misinterpretation Examples

There is an example in ICH Q11, and I will get into sort of a snapshot in how this can be taken the wrong way. This 

Six General Principles in Q11 for Selecting 
Starting Materials

The following are the six general principles provided in Q11 
for selecting starting/source materials as paraphrased and 
highlighted by Watson.

All general principles should be considered rather than strictly applying 
each

General principles paraphrased:

1. Changes within early steps of a given synthesis lower potential
impact on API

2. Describe enough so that the reviewer can understand where and
how impurities in the API are formed and why the proposed control 
strategy is suitable

3. Steps impacting the impurity profile should normally be included

4. Each branch of a convergent synthesis begins with one or more
starting materials

5. Substance with defined chemical properties and structure – usu
ally isolated

6. Significant structural fragment
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example was really put in place to talk about moving back from the API and understanding where your impurities are 
put into the synthesis that impact the API and how that relates to identifying the starting material.

The original intent was to say that if you have a chiral center, and if the enantiomer does not purge, then that should 
normally be included. One might look at compound A as being the starting material. But we had a discussion saying, 
‘well there are some cases where you have persistent impurities and the company should not be punished by saying 
they need to go all the way back, 20 steps back, because there is a chiral center or a radioisomer that won’t purge in 
the process.’

Example 4 is intended to say there are some occasions where some impurities are persistent, and in those cases if you 
can show that you can control those at an intermediate level where all the other impurities do purge, it is reasonable 
to propose it as a starting material. That has not been universally adopted.

There are cases where if you have a chiral center you are being requested to go all the way back to A. And that is 
taking place during submission. One region says, ‘yes I will agree with the compound D,’ and the next region says no 
we want you to go back to A. That is sort of a snapshot and an example.

The intent of example 4 was to talk about persistent impurities. It was not to talk about all impurities. Industry 
on the other hand is taking it in the other direction. In bad behavior we will say, ‘well this tells me if I could set a 
specification for an impurity, I can choose compound F. Because I can really set a specification for all impurities, [so 
I choose] compound F.’ So both sides have not been really diligent in terms of interpreting and using it the way it was 
intended.

Commercially available and custom synthesis are still sensitive. There was some clarification in Q11 talking about 
commercially available compounds. It was intended to identify chemicals where, for example, I would not have the 
intellectual property on that. It is not my process…. It is designed for markets other than the pharmaceutical industry.

It was not intended to say that you do not have to put some scientific justification of how you would control these 
chemicals into your submission. And that is how some people are interpreting it, saying, ‘if I have got a commercially 
available compound then my specifications can be very light, and I can do whatever I want.’

On the other hand, custom synthesis is when a company would manufacture in-house and then maybe go out and 
find four or five suppliers to manufacture it because of the volume that typically takes place in manufacturing early in 
synthesis. And that one, I think, is a little more straightforward.

Selection and Justification of Starting Materials

The justification and selection of starting materials in Q11 talks a little bit about how far back in the synthesis you need 
to have dialogue when you are justifying a starting material. That has turned out to be a little bit of a struggle. We will 
talk about that in some upcoming slides.

I do not think that we have leveraged as much as we can around analytical procedures. There is not a lot of discussion 
and understanding around how analytical procedures can help with that dialogue.

Probably the most difficult one is potential impurities. We put in the concept of potential impurities because what 
we are asking folks to do when they justify starting molecules is to think about the types of impurities that might come 
along. Chemists can do that mechanistically pretty easily.

What we are getting is, ‘please provide us with all possible syntheses of your starting material,’ and you cannot 
predict that at the point in time of the submission. It is impossible to do. So there is a little bit of clarification needed  
on potential impurities.

Industry and Regulatory Perspectives

I am getting into perspectives, which we all agree on: Regulators are very concerned about risk to the quality. Impurities  
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is a major portion of how you identify your starting materials, but also contamination, which is the GMP aspect of 
it.  The more steps that are under GMP, the more knowledge and understanding you have around the potential for 
contamination.

Genotoxic metals are sensitive and have much more complex supply chains. Having more transparent visibility with 
these complex supply chains on what and where it is made, and life-cycle management, are big topic to regulators, 
which we all agree with. How do companies manage changes to syntheses to staring materials or choices of different 
vendors of the starting material in the lifecycle environment?

How do you ensure that the control strategy that you chose that is in your current submission is still adequate to 
manage these types of changes? That is a really hot topic.

In industry, of course, we have risk to supplies as I mentioned – being able to get our commercial supplies to the 
patient. There is economics. GMP and validation do not come free. There is a cost for that. And regulatory relief 
– usually the bulk of the volume of the synthesis and the amount of material is quite high at the beginning of synthesis
and allows you to manage capacity as well as capabilities.

Issues to Resolve

So the issues that we talked about that we want to resolve – this is right from the concept paper: There are regional 
differences between regulatory authorities in terms of a wide variety of things you can read through.

There is a good dialogue taking place right now on the IWG between industry, regulators, and the regions around 
sharing perspectives on what they expect from their different regions. It is sort of a moment where we step back and 
say, ‘I think that we are really starting to see some of the differences in terms of regional expectations.’ It is a healthy 
dialogue and a transparent dialogue. And we have a very good team that is working through those issues and trying 
to identify what makes sense scientifically.

How much of the attention is given to steps prior to the starting material? Do I talk about one step prior to my 
proposed starting material? Do I go back two steps? Do I go back seven steps? That is becoming more sensitive with 
the genotoxic evaluation, which we have to control down to the toxicological threshold of concern these days. There 
needs to be some discussion around that.

Resources are huge. So we both agree that the resources it is taking right now for industry to identify and justify 
starting materials and then to do that on regular basis in dialogue is burning resources for both agencies and for 
industry. That is something that we hope we can get much better at.

We are still struggling as an industry to understand what the right level of information to provide for this type of 
justification is. And we can broaden that if we wanted to into the quality-by-design arena. We heard a lot about what 
is the right way to tell a story around quality by design. That is the same message with starting materials: How do 
we do that? And what is the right level? There is also a small aspect of that: What is the right time to provide that 
information?

One of the challenges we have from an industry standpoint is we hear that maybe the end of Phase 2 meeting would 
be a good time to come and have dialogue around starting materials. But it is very typical that you do not have the 
right amount of data at that time. If you want to do it right, you might not have the right data at that time to even justify 
the place you are thinking about for your starting materials.

Those meetings are not as productive as they could be because the data is not in place to propose or justify a starting 
material. So there is a struggle. When is the right time to engage in that dialogue? And what is the right information to 
give so that we can all come to a very solid decision?

There is a lot of contingency planning because of this. There are times that we will buy and manufacture many steps 
under GMPs and validate steps that are a struggle to find even critical elements of, just so to have a back-up so that 
commercial supplies will be available for launch in some regions.
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The biggest thing that I see as a challenge is that we are starting to evaluate every step of the process – five steps, 
ten steps back – with the same intensity that we evaluate the last step of the process where the bulk of impurities are 
actually manufactured…. We are doing that. The amount of resources that it takes to do that is very significant. And 
that is a healthy dialogue we are having right now on the IWG.

Benefits of the Q&A

What are the benefits that we hope to get out of this Q&A?

● We hope, of course, to get improved global harmonization – some area that we get to where we feel we are 
getting better at identifying the right level of starting material.

● We hope to get clarification regarding relationship between the selection of starting materials and a wide 
variety of things such as control strategy.

● We hope to get clarification on the right level and type of information required to do this.

● And we hope to also be able to clarify a little bit around lifecycle management. 

Lifecycle management is a section in Q11. But we are going to throw that back in the Q&A because it is very important 
to talk a little bit about how you manage your supply chain. ICH Q10 makes it very clear that you are responsible for 
your supply chain no matter where it is manufactured. So we think it is well within the scope.

So here is our team: We have EU representation and we also have representatives from EDQM. The standard group 
that Larry outlined is a part of this team. And Health Canada and Swiss Medic now as he outlined are now official 
members of ICH. Our observers that we discussed and requested would be WHO. We have representatives from the 
generic industry and APIC, which is the API industry. We also have observers – the drug regulatory authorities from 
Brazil and Singapore have joined us as experts.

Guiding Principles and Goals

Our guiding principles – and Larry, you will notice I kind of stole this from the Q7 IWG. We thought what that group 
did in terms of outlining expectations at the beginning was very helpful. We want to focus on what to do and not how 
to do it.

We recognize that we have to be very careful of how we use an example because it can be taken in the wrong 
direction. We want to add clarity to the text from Q11. We are not just going to restate text from Q11. And the focus will 
be centered on ICH Q11. We are not going to focus on Q7, for example.

I think it is fair to say we want to make sure that we have the appropriate links to other ICH documents, such as 
ICH Q7. For those of you who may remember, there was a training series for ICH Q8, Q9, and Q10. It was called the 
‘quality-by-design trio.’ They talked about the importance of those three documents, how they link together, and how 
to use them together.

ICH Q11 came after that. ICH Q11 is really a sister document of ICH Q8. It has not gone through the process of how 
it links back to Q9 and Q10. We intend on making those links.

We want to make sure we are not diving into too many specifics. We want to make it broad enough to be used by all 
audiences. And then I am looking at Mary Oates over there because we are going to connect hopefully to Q12 to make 
sure that we are aligned to its thinking and expectations as well.

Timelines and Future Plans

So the timelines: This started back in September. We put together the concept paper. You all have access to the 
concept paper. It is on the ICH webpage. If you go to the Q topics and to Q11 you can download not only the concept  
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paper, but the business plan as well.

The IWG was approved in November and we started some work behind the scenes. We had our full IWG team 
meeting on January 28th. That was with all observers finally populated at the first meeting.

The process that we have come up with is we went through an original brainstorming session. We did not put out a 
survey like ICH Q7 did. So there is no survey out there. We populated the team with what we felt were the experts that 
knew about the issues.

And we have our contingency. We have a group that is supporting us as well – for example, PhRMA has an LDKIT 
[Limited Duration Key Issues Team] with a lot of experts on it as well. We went through a brainstorming process to 
identify all the issues.

We did that regionally. And we did that because of the time zone challenges regionally. So the European teams got 
together and compared notes. We did one in the US with FDA, Canada, Brazil, and Japan.

We took all of those issues for two months and bubbled them up into a spreadsheet. We identified like themes. We 
talked about what is in scope and out of scope. And we went through a ranking process. 

From that work we have identified four sub-teams, and those sub-teams are populated cross-regionally. So it is not 
just regional discussions. There is an expert from every party on those teams. And they are tasked to take their issues 
and start crafting draft Q&As. We want to get the issue right first, and then focus on the question second. So that is 
the plan that is moving forward.

We do have full monthly IWG meetings for transparency, where we bubble up the larger issues that are required for 
discussion. This is expected to be a virtual team. But that is very challenging to do. So we have put in a request for a 
face-to-face, and we will see what happens there.

The goal we were given by the steering committee was a one year deadline to deliver the document. And we did 
decide on a Q&A document.

So from May to August, right now our focus is on trying to identify and come up with draft Q&As that we can sit together 
and work through. Those will be coming with our contingencies. And you will be hearing more about those hopefully 
this summer.

The goal of this group is to have consensus in the steering committee by late 2015. So with that said, I hope you get 
a bit of flavor for where Q11 is.
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The Parenteral Drug Association Presents...

2015 PDA/FDA
Vaccines Conference
The New Vaccinology: Global Trends in Development, Manufacturing & Regulation

December 1-2, 2015  |  Bethesda, MD
Bethesda North Marriott Hotel and Conference Center
Exhibition: December 1-2  |  Courses: December 3-4

2015 Theme: Focusing on Today’s Challenges 
to Deliver Tomorrow’s Vaccines

The 2015 PDA/FDA Vaccines Conference will showcase innovative manufacturing approaches and how they are being applied using an exciting 
new format that will give attendees a truly global perspective on the evolution of the vaccine industry. Co-sponsored by the U.S. FDA, this 
unique conference will simulcast six presentations between two locations, the U.S. and Europe. Experts will address global technical and 
regulatory challenges and how to effectively deliver new vaccines to the global patient population. There will be interactive Q&A allowing 
participants in both locations to ask their most pressing questions. 

Hear from regulatory and industry experts about the latest "hot topics" in vaccinology, including:

• The Future of Vaccines and the Impact, Rino Rappuoli, PhD, 
Global Head, Vaccines Research, Novartis Vaccines

• Development of Vaccines from a Government Perspective, 
Kathryn Zoon, PhD, Director, Intramural Research, NIAID, NIH

• Ebola Vaccinations – Where Are We Now, Cliff Lane, MD, 
Deputy Director, Clinical Research and Special Projects, NIAID, NIH 

• Clinical Trials and IRBs in Developing Countries, Penny Heaton, 
Director, Vaccine Development, Global Health Program, 
Bill and Melinda Gates Foundation

• And many more! 

Be part of the global solution — prepare for emerging trends in vaccine development and manufacturing. 
Learn more and register at pda.org/vaccines2015

Are you looking for an individualized learning experience? PDA Education brings you the 2015 Vaccines 
Course Series on December 3-4 at the Bethesda North Marriott Hotel and Conference Center.

Choose from the following offerings: 

Current Challenges in Vaccines (Dec. 3)
Learn the complexities and unique challenges of the vaccine field and  
gain a basis for assessing and proposing resolutions to manufacturing 
and quality issues. Case studies will underline topics of particular 
interest to the field today.

Modern Manufacturing and Trend Monitoring 
Techniques for Vaccines (Dec. 4) 
Obtain an overall understanding of effective methods for vaccine 
manufacturing processes and how to maximize controls to meet and 
exceed current international regulatory expectations. 

For more information and to register for the 2015 Vaccines Course Series, visit pda.org/vaccinescourses

PDA Europe will 
host the 2015 Europe 
Vaccines Conference 

concurrently, December 1-2 
in Berlin, Germany, which 
will take an in-depth look 

at other emerging 
topics in vaccines.



The leading meeting and exhibition dedicated to quality 
assurance of injectable products

The Parenteral Drug Association Presents...

2015 PDA Visual Inspection Forum
October 26-27, 2015  |  Bethesda, MD
Bethesda North Marriott Hotel and Conference Center
Exhibition: October 26-27  |  Course: October 28-29

This year’s Visual Inspection Forum will feature the largest exhibition of commercial inspection hardware. Engage with key 
suppliers of inspection systems and services as they showcase the latest automated inspection machines and other visual 
inspection technologies. 

Be one of the first to hear about new developments in the field of visual inspection directly from the experts!  Gain a basic 
understanding of the sampling and inspection process, practical aspects of manual and automated methods, and the regulatory 
and compendial requirements that govern them, and  explore new USP chapters<790> and <1790>.  Learn to implement an 
effective and economical visual inspection process through plenary and breakfast sessions and the presentation of case studies on 
a variety of visual inspection processes. 

Check out the preliminary agenda for a complete list of topics that will be discussed at pda.org/visual2015. 

Benefit from lessons learned and best practices shared by noted industry and regulatory experts, including: 

• Scott Aldrich, Principal Consultant, 
Ultramikro LLC

• Andreas Brutsche, Head of Global Quality 
Assurance, Sandoz International GmbH

• Kevin Kerls, Senior Manager, 
Inspection MSAT, Genentech, Inc.

• Stephen Langille, PhD, Acting 
Branch Chief, Division of Microbiology 
Assessment, Branch 3, CDER, FDA

• Ewa Marszal, PhD, Chemist, CBER, FDA
• Heino Prinz, Director, Inspection 

Devices, Rommelag
• Roy McLean, Manager, Sterile 

Manufacturing, Hospira

Success is the desired outcome of consistently applying basic fundamentals, and PDA’s Education course, An Introduction to Visual 
Inspection (Oct. 28-29), is the course to attend to learn the fundamentals of visual inspection and their application to injectable products. 
This laboratory course provides the unique opportunity to practice inspection skills under close guidance of experienced faculty. 

Learn more and register at pda.org/visualcourse. Register before September 15, 2015 and save up to $250.

Register before 
August 17, 2015  

and save up 
to $400!
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 Updates in Brief

CMC/REVIEW
Established Conditions Draft Guidance

FDA released a draft guidance on “Established Conditions: Reportable CMC Changes for Approved Drug and Biologic Products” 
on June 1 for a 60-day comment period.  The Federal Register notice states that the guidance was developed to address the “lack of 
clarity” with respect to what CMC information in a marketing application constitutes an “established condition” or a “regulatory 
commitment” that, if changed following approval, requires reporting to FDA.  The 17-page draft is intended to promote a better 
understanding of CMC changes that can be made solely under the pharmaceutical quality system without the need to report to 
FDA.  Sections of the CTD that typically contain information meeting the definition of an established condition are highlighted. 

Guidance on Cell-Based Products for Animal Use

FDA has released a guidance on “Cell-Based Products for Animal Use.”   It describes the current thinking at the Center for 
Veterinary Medicine (CVM) on the development, manufacturing, and marketing of cell-based products for animal use that meet 
the definition of a new animal drug. 

GMP/INSPECTION

FDA Trip to China 

In an FDA blog post, Deputy Commissioner for Global Regulatory Operations and Policy Howard Sklamberg, Center for Drug 
Evaluation and Research (CDER) Deputy Director Richard Moscicki, and Office of Regulatory Affairs (ORA) Pharmaceutical 
Quality Program Acting Director Alonza Cruse report on a recent trip they made to China.  During the trip, the senior FDA 
officials met with the Chinese Food and Drug Administration (CFDA) to discuss the FDA Safety and Innovation Act (FDASIA) 
– specifically, the responsibilities of firms in the global drug supply chain – and toured a Chinese pharmaceutical manufacturing
plant, among other activities. The “most important” aspect of the trip, Sklanberg said, “was the face-to-face conversations with our 
Chinese counterparts.”  Six month earlier, then-FDA Commissioner Margaret Hamburg visited China with a focus on establishing 
cooperative agreements (see IPQ “News in Brief” November 22, 2014).

UNITED STATES

Register

2015 ISPE Annual Meeting
8 – 11 November 2015
Philadelphia Marriott Downtown
Philadelphia, Pennsylvania USA

http://www.ispe.org/2015-Annual-Meeting
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM448638.pdf
http://www.regulations.gov/#!documentDetail;D=FDA-2014-D-0634-0012
http://blogs.fda.gov/fdavoice/index.php/2015/06/chinas-pharmaceutical-future-both-complex-and-growing/
http://www.ipqpubs.com/gmp-policy/commissioner-hamburg-in-china/


www.usp.org

6th Workshop on the Characterization of Heparin Products 
Co-sponsored by: USP, ANVISA, NIBSC and Sindusfarma 
August 6, 2015 - August 7, 2015

Glycosylation Analysis for Biopharmaceuticals Workshop
August 25, 2015 - August 26, 2015

Quality Attributes of Drug Products Applied to the Skin Workshop
September 21, 2015 - September 22, 2015

2nd Synthetic Therapeutic Peptides Workshop – Regulations, Standards and Quality
November 2, 2015 - November 3, 2015

2nd Excipient Workshop: Focus on Excipient Quality, Compendial Testing, and 
Regulatory Impact
November 18, 2015 - November 19, 2015

Adulteration and Fraud in Food Ingredients and Dietary Supplements
December 3, 2015 - December 4, 2015

Upcoming Workshops: 

http://www.usp.org
http://www.usp.org
http://www.usp.org/meetings-courses/workshops/6th-workshop-characterization-heparin-products
http://www.usp.org/meetings-courses/workshops/glycosylation-analysis-biopharmaceuticals-workshop
http://www.usp.org/meetings-courses/workshops/quality-attributes-drug-products-applied-skin-workshop
http://www.usp.org/meetings-courses/workshops/2nd-synthetic-therapeutic-peptides-workshop-regulations-standards-and-quality
http://www.usp.org/meetings-courses/workshops/adulteration-and-fraud-food-ingredients-and-dietary-supplements
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MHRA Business Plan

The UK’s Medicines and Healthcare products Regulatory Agency (MHRA) 2015/16 business plan was published at the end 
of June.  Key strategic activities for 2015-16 include: ● bringing innovation and new products speedily and safely to patients ● 
strengthening surveillance ● ensuring safe medicines and devices and secure supply in globalized industries, and ● achieving a 
well-run, efficient and effective organization.

EC Draft on Sodium-Containing Excipients

The European Commission (EC) released a draft revision of the “Excipients in the label and package leaflet of medicinal products 
for human use” (CPMP/463/00 Rev. 1) annex covering the use of sodium-containing excipients.  The nine-page draft, in the form 
of a Q&A document, was released in late June for a three-month public consultation.  The Q&A covers: ● what sodium is and why 
is it used as an excipient ● safety concerns, and ● the reasons manufacturers need to update the package leaflet.  Also included is 
a comparison of the 2003 guideline and the proposed revisions.

GMP/INSPECTION

EU Bans Sterile APIs from Chinese Firm

An April inspection of a Zhuhai United Laboratories sterile API site in Guangdong, China by Romanian inspectors representing 
EMA has resulted in some of the firm’s amoxicillin products being banned from sale in the EU.  The firm claims to be the 
world’s largest manufacturer of the API for the antibiotic amoxicillin.  According to the inspection report, issues were observed 
with aseptic manufacturing facilities design, equipment, operations, environmental monitoring and media fill validation. The 
inspectors state in the report that “the QA system of the company failed to notice these problems and therefore was considered 
weak and inappropriately implemented.”  Zhuhai is the second Chinese API maker that Europe has taken action against this year 
(see IPQ “News in Brief” March 27, 2015).

APIs from Indian Firm Banned in EU

A Slovenia inspection team representing EMA discovered issues at Polydrug Laboratories in Maharashtra, India that have led to 
suspensions of all of the firm’s CEPs.  According to the EudraGMDP report, 17 deficiencies were found, including five “major” 
deficiencies, involving: ● customer complaints “deliberately” unregistered in the official logbook ● storage of quality documents 
in an uncontrolled location, “involving staff from QC, QA, maintenance and production” ● management of paper documents ● 
management of the computerized systems, and ● addressing risks of cross contamination for APIs sent out to a micronization 
subcontractor.

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/439779/Agency_Business_Plan_2015-16__v1_1_.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Regulatory_and_procedural_guideline/2015/06/WC500188513.pdf
http://eudragmdp.ema.europa.eu/inspections/gmpc/searchGMPNonCompliance.do?ctrl=searchGMPNCResultControlList&action=Drilldown&param=29803
http://www.ipqpubs.com/gmp-enforcement-activity/chinese-api-firm-found-non-compliant/
C:\Users\Jerry\Desktop\EudraGMDP link: http:\eudragmdp.ema.europa.eu\inspections\gmpc\searchGMPNonCompliance.do
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We the undersigned members of Rx-360 
fully support the mission of Rx-360 which is to:

PROTECT PATIENT SAFETY BY
 SHARING INFORMATION AND 

DEVELOPING PROCESSES RELATED 
TO THE INTEGRITY OF THE 

HEALTHCARE SUPPLY CHAIN AND 
THE QUALITY OF MATERIALS 
WITHIN THE SUPPLY CHAIN.

ABBVIE  •  AMGEN  •  AMPAC FINE CHEMICALS  •  ASH STEVENS  •  ASTRAZENECA  •  AURISCO PHARMACEUTICAL CO. LTD.  •  AVANTOR  •  BASF  •  BAXTER  •  BAYER  •  BEND RESEARCH  •  BIOGEN IDEC  •   B
O

EH
R

IN
G

ER
 IN

G
ELH

EIM
  •  B

R
ISTO

L-M
YER

S SQ
U

IB
B

  •  C
A

M
B

R
ID

G
E M

A
JO

R
 LA

B
O

R
ATO

R
IES  •  C

A
R

D
IN

A
L H

EA
LTH

  •  C
O

D
EX

IS  •  D
A

IIC
H

I SA
N

K
YO

  •  D
K

SH
 IN

TER
N

ATIO
N

A
L  •  D

O
E &

 IN
G

A
LLS   •  D

SM
 N

U
TR

ITIO
N

A
L P

R
O

D
U

C
TS  •  ELI LILLY  •  FO

R
EST LA

B
O

R
ATO

R
IES  •  FU

JIFILM
  •  G

E H
EA

LTH
C

A
R

E  •  G
LA

X
O

SM
ITH

K
LIN

E  •  HIKAL  •  HOSPIRA  •  HOVIONE  •  JOHNSON & JOHNSON  •  LABOCHIM  •  LIFECONEX  •  LIFE TECHNOLOGIES  •  LIGAND  •  MERZ  •  MERCK & CO.  •  MERCK KGaA  •  MYLAN  •  MYODERM  •  NOVARTIS  •  
N

O
V

O
Z

Y
M

E
S

 B
IO

P
H

A
R

M
A

  
• 

 P
E

R
R

IG
O

  
• 

 P
R

O
C

T
E

R
 &

 G
A

M
B

LE
  

• 
 P

F
IZ

E
R

  
• 

 O
S

O
 B

IO
P

H
A

R
M

A
C

E
U

T
IC

A
LS

  
• 

 R
O

C
H

E
/G

E
N

E
N

T
E

C
H

 •
  

S
A

N
O

F
I 

 •
  

S
A

R
T

O
R

IU
S

  
• 

 S
IG

M
A

 A
LD

R
IC

H
  

• 
 S

P
E

C
T

R
U

M
 C

H
E

M
IC

A
L 

M
F

G
  

• 
 T

A
K

E
D

A
  

• 
 T

E
M

P
T

IM
E

  
• 

 T
E

V
A

  
• 

 U
C

B
  

• 
 V

W
R

  
• 

 W
A

T
S

O
N

  
• 

 W
E

S
T

  
• 

 Y
O

R
K

 C
O

N
TA

IN
E

R
  

•

We support our suppliers and colleagues who share our support of Rx-360 and its critical 
mission to protect patient safety. And, recognizing the power of leadership by example, we 

invite others who share our patient safety goals to join us in this important endeavor.

Wes Schmidt
VP, Quality Systems

AbbVie

William Reis
VP, Global Strategic Sourcing

Amgen Inc.

Martin VanTrieste
SVP Quality
Amgen Inc.

Gary A. Baker
VP, QARA

Ash Stevens, Inc.

Ashley Readshaw
Chief Procurement Offi cer

Astrazeneca

Peng Zhien
President
Aurisco 

Richard M Siberski
Global Director of Quality

Avantor Performance Materials

Jaspreet Gill
VP, Global Quality & Compliance
Baxter Healthcare Corporation

   Dr. Paul Heiden
   SVP QHSE

   Bayer HealthCare

Richard Spoor
SVP Procurement
Bayer HealthCare

Debra Katter
VP, Corporate Quality

Bend Research

Melissa Stoutt Seymour
Sr. Director, Corporate Quality

Biogen Idec, Inc.

Robert Pantano
SVP, Warehouse Operations and 

Operational Excellence
Cardinal Health

John Nicols
President and CEO

Codexis, Inc.

Allen Welsher
Global Head QA 

Daiichi Sankyo Co., Ltd.

Jennifer Finnegan 
McCafferty

VP External Quality
GlaxoSmithKline 

Luisa Paulo
Compliance Director

Hovione

Vincent Antle
Sr. Director of Technical 
Operations and Quality 
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Ligand Pharmaceuticals, Inc. 

Robert Nass
VP Quality and Regulatory 

Management Merck Millipore 
Merck KGaA

Matt Anderson
VP Quality

Merz North America, Inc.

Patricia M. Latzo
SVP Global Quality and Strategic 

Sourcing
Mylan Inc.

Michael Cohen
Managing Director

Myoderm

Michael Hoffman
VP Global Procurement

Pfi zer Inc.

Heiko Hackel
VP Global Sourcing

Sartorius

Thomas Paust
VP Supply Chain Management
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Tom Beil
VP, Quality and Regulatory 

Affairs
Sigma-Aldrich

Tom Tyner
VP Quality & Technical Service

Spectrum Chemicals and 
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Steve Feldman
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Temptime Corporation

Angélique Klootwijk
Director Quality Management & 

Quality Assurance
VWR International

Pfi zer Inc.
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INTERNATIONAL

GMP/INSPECTION

India Drug Regulator Upgrades and Rename

India’s drug regulator, the Central Drug Standard Control Organization (CDSCO) has made a proposal to the government’s 
cabinet of ministers to upgrade the agency’s regulatory oversight using the US FDA as a model, and will rename it the Central 
Drug Administration (CDA), the Hindustan Times reported.  The draft note also suggests that CDA should fall under the direct 
supervision of the health ministry rather than under the Directorate General of Health Services (DGHS).  CDSCO regulates 
quality standards of drugs and is also responsible for the approval of new drugs.  The new agency is likely to have six sectors, 
responsible for drugs, cosmetics, medical devices, laboratories, new emerging areas, and traditional Indian medicines. 

Indian Agency Adding Inspectors

In late June, India’s Central Drug Standards Control Organization (CDSCO) announced that it will add 147 drug inspectors by 
the end of 2015 to shore up its GMP inspection capabilities, PharmaBiz reports.  It notes that “CDSCO expects to double the man-
power and enhance the lab infrastructure both at the center and states by the end of 2017. CDSCO has also conducted 17 training 
programs to train drug inspectors on carrying out GMP inspections in the year 2013-14 to ensure quality of drugs supplied to over 
200 countries from India.”

Indian Agency Counterfeit Drug Effort

India’s Central Drugs and Standard Control Organization (CDSCO) is in the process of sampling drugs on the market in India 
to determine what percentage of those are counterfeit, Indian Express reports.  To date, about 50,000 samples from Indian 
manufac-turers have been collected.  CDSCO plans to issue a report on the effort by the end of the year.

WHO Guideline for Hold-Time Studies

The World Health Organization (WHO) released a final guideline on “storage and transportation of time- and temperature-sensi-
tive pharmaceutical products.”   Included is guidance on storage conditions for raw materials, packaging materials, intermediate, 
bulk and finished products, and on maximum hold-times for intermediate and bulk products prior to their further processing. 

International Counterfeit Medicines Effort

In Mid-June, FDA, in partnership with international regulatory and law enforcement agencies, took action against more than 
1,050 websites that illegally sell potentially dangerous, unapproved prescription medicines and medical devices to consumers. 
These actions include the issuance of regulatory warnings to the operators of offending websites and seizure of illegal medicines 
and medical devices worldwide.  As part of this year’s annual international effort – Operation Pangea VIII – FDA sent warning 
letters to the operators of nearly 400 websites offering unapproved or misbranded prescription medicines to U.S. patients and to 
nine firms distributing unapproved or uncleared medical devices online.

http://pharmabiz.com/ArticleDetails.aspx?aid=89028&sid=1
C:\Users\Jerry\Desktop\Indian Express: http:\indianexpress.com\article\india\india-others\central-drug-controller-unveils-worlds-biggest-quality-check\
http://www.gmp-compliance.org/guidemgr/files/WHO_TRS961_ANNEX09.PDF
C:\Users\Jerry\Desktop\International Operation Pangea VIII combats the unlawful sale and distribution of illegal prescription medicines and medical devices on the Internet
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 FDA Drug GMP Warning Letters and Recalls Posted in June

Warning Letters

Company Name Location Letter 
Date

Product 
Type

Areas Cited

International

Attix Pharmaceuti-
cals

Toronto, On-
tario, Canada

6/22/2015 API repack-
ager

● beta-lactam cross-contamination potential ● API
expiry dating

NOTE: The only drug GMP warning letter posted by FDA in June was to Totonto-based repackager Attix.  The letter focuses 
primarily on the lack of dedicated facilities for beta lactam/penicillin packaging and the potential for cross-contamination of 
those products with each other and with non-beta-lactam-containing APIs.

The following are the drug GMP warning letters posted by FDA during June , categorized into U.S. and Inter-
national. The key concerns that each of the warning letters address and links to the letters themselves are 
provided. Included are notes on salient features of the warning letter with links to IPQ’s related coverage.

         For subscription and sponsorship information visit IPQpubs.com
or contact Wayne Rhodes — wrhodes@IPQpubs.com, Tel: �0�-��1-���0.

  IPQ wishes to thank the following sponsors:

http://www.fda.gov/ICECI/EnforcementActions/WarningLetters/2015/ucm452704.htm
http://www.ispe.org/
http://www.usp.org/
http://www.biotechlogic.com/
http://www.parexel.com/
http://www.westpharma.com/
http://www.casss.org/
http://www.ipecamericas.org/
http://www.rx-360.org/
http://www.dba-global.com/usa
http://www.edqm.eu/
http://www.pda.org/
http://www.ipqpubs.com
mailto:rhodes@ipqpubs.com
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Recalls in June

Product Recaller # of 
Lots

Class Reason

Contamination /Lack of Sterility Assurance
Lactated ringer’s 
irrigation

Hospira One I Non-Sterility: Confirmed customer report of dark, fibrous particu-
lates floating within the solution of the primary container, which 
were subsequently identified as mold.

Various 
compounded 
products (18)

Advanced 
Physician 
Solutions

All II Lack of assurance of sterility.

Various 
compounded 
products (11)

Montana 
Compounding 
Pharmacy

22 II Lack of Assurance of Sterility; objectionable conditions observed 
during a FDA inspection.

Dissolution
Mycophenolic 
acid tabs

Mylan One II Failed Dissolution Specifications: Low out of specification dissolu-
tion results.

Bisoprolol 
fumarate tabs

Teva One II Failed Dissolution Specifications: OOS result during stability test-
ing.

Nifedipine ER 
tabs

Valeant 10 II Failed Dissolution Specifications: High dissolution at 1 hour time 
point.

Lamivudine/ 
zidovudine tabs

American 
Health 
Packaging 

One II Failed dissolution specifications.

Divalproex 
sodium ER tabs

Dr. Reddy’s 
Labs

4 II Failed Dissolution Specifications; exceeded specification at the 9 
hour time point.

GMP/GDP
Captopril tabs; 
clarithromycin 
tabs

Blenheim 
Pharmacal 
(repackager) 

One
each

II cGMP Deviations: Products being recalled in response to a recall 
notice from the manufacturer, Wockhardt Limited, following an FDA 
inspection which noted inadequate investigation of market com-
plaints, resulting in unsuccessful identification of root causes, and 
the investigation not being expanded to prevent repeat failure.

Various animal 
drug tabs (11)

Quality Animal 
Care

All II An FDA inspection revealed a failure to follow current good manu-
facturing practices in the manufacturing of the various finished 
pharmaceuticals containing the active ingredient levothyroxine 
used in the treatment of hypothyroidism in dogs and horses.

Famotidine tabs Allegiant 
Health

One II CGMP Deviations: Failure of the manufacturer, Wockhardt Ltd, to 
adequately investigate customer complaints.

Impurity
Hydroxyzine HCl 
oral sol.

Akorn 59 II Failed Impurities/Degradation Specifications.

The following is a listing of the drug product recalls included in FDA’s weekly “Enforcement Reports” 
issued during June. Included are the generic names of the products, the dosage form, the manufacturer, the 
number of lots involved, FDA’s classification, and the specific reason provided by FDA in the Enforcement 
Report. The recalls are grouped by the general category of problem that caused them. The categories are: 
● compliance with NDA/monograph requirements ● contamination/lack of sterility assurance ● dissolution
● GMP/GDP ● impurity ● labeling/packaging ● foreign product ● particulate ● potency/content uniformity,
and ● other spec nonconformance.  Within the categories, the recalls are organized by class, with the most 
serious, Class I recalls at the top.

http://www.accessdata.fda.gov/scripts/enforcement/enforce_rpt-Product-Tabs.cfm?action=select&recall_number=D-1108-2015&w=06032015&lang=eng
http://www.accessdata.fda.gov/scripts/enforcement/enforce_rpt-Product-Tabs.cfm?action=select&recall_number=D-1090-2015&w=06032015&lang=eng
http://www.accessdata.fda.gov/scripts/enforcement/enforce_rpt-Product-Tabs.cfm?action=select&recall_number=D-1117-2015&w=06172015&lang=eng
http://www.accessdata.fda.gov/scripts/enforcement/enforce_rpt-Product-Tabs.cfm?action=select&recall_number=D-1111-2015&w=06102015&lang=eng
http://www.accessdata.fda.gov/scripts/enforcement/enforce_rpt-Product-Tabs.cfm?action=select&recall_number=D-1112-2015&w=06102015&lang=eng
http://www.accessdata.fda.gov/scripts/enforcement/enforce_rpt-Product-Tabs.cfm?action=select&recall_number=D-1116-2015&w=06172015&lang=eng
http://www.accessdata.fda.gov/scripts/enforcement/enforce_rpt-Product-Tabs.cfm?action=select&recall_number=D-1140-2015&w=06242015&lang=eng
http://www.accessdata.fda.gov/scripts/enforcement/enforce_rpt-Product-Tabs.cfm?action=select&recall_number=D-1135-2015&w=06242015&lang=eng
http://www.accessdata.fda.gov/scripts/enforcement/enforce_rpt-Product-Tabs.cfm?action=select&recall_number=D-1110-2015&w=06032015&lang=eng
http://www.accessdata.fda.gov/scripts/enforcement/enforce_rpt-Product-Tabs.cfm?action=select&recall_number=V-235-2015&w=06102015&lang=eng
http://www.accessdata.fda.gov/scripts/enforcement/enforce_rpt-Product-Tabs.cfm?action=select&recall_number=D-1134-2015&w=06242015&lang=eng
http://www.accessdata.fda.gov/scripts/enforcement/enforce_rpt-Product-Tabs.cfm?action=select&recall_number=D-1129-2015&w=06172015&lang=eng
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Beclomethasone 
dipropionate 
HFA aerosol

Teva 2 III Impurities/Degradation Specifications: out of specification test re-
sults for an impurity during stability testing.

Cetirizine HCl 
chewable tabs

Sandoz 9 III Failed Impurities/Degradation Specifications: An out of specification 
(OOS) result was reported for impurity at the 21 month stability time 
point.

Fentanyl citrate 
inj.

West-Ward 10 III Failed Impurities/Degradation Specifications; 12 month stability 
testing (Expansion of RES #70548).

Labeling/Packaging
Kabiven 
emulsion inj

Fresenius Kabi 2 II Labeling: Label Error on Declared Strength: Labeled 3.1% Amino 
Acids but contains 3.3% Amino Acids.

Sucrets 
lozenges

Medtech 
Products

One II Labeling: Label Mix-Up: An incorrect book label for Sucrets Sore 
Throat, Cough & Dry Mouth Honey Lemon lozenges was applied 
to the underside of the Sucrets Sore Throat & Cough Vapor Cherry 
lozenges tin.

Phenylephrine 
HCl inj.

SCA One II Labeling: Label Mix-Up: Product is incorrectly labeled as phenyl-
ephrine 50 mg in 0.9% sodium chloride rather than phenylephrine 
50 mg in 5% dextrose.

Diatrizoate 
meglumine and 
diatrizoate 
sodium sol.

Mallinkrodt 2 II Labeling: incorrect or missing lot number and/or expiration date.

Foreign Product
Esomeprazole 
magnesium 
delayed-release 
caps

AstraZeneca One II Presence of Foreign Tablets/Capsules: Confirmed customer com-
pliant by a retail pharmacist that an unopened bottle labeled as 
NEXIUM® capsules contained 60 SEROQUEL® XR tablets.

Testosterone 
cypionate inj.

Stroheckers 
Pharmacy

One I Incorrect Product Formulation: Vials labeled as Testosterone Cypi-
onate 200 mg/mL in sesame oil are being recalled because they 
contains Estradiol Valerate 20 mg/mL.

Potency/Content Uniformity

Acarbose tabs Boehringer 
Ingelheim

2 II Subpotent Drug: The firm received an out of specification result for 
assay (potency was below specification) at the 9 month stability 
time point.

Heparin sodium/ 
sodium HCl inj.

Baxter 3 II Subpotent Drug; out of specification results for heparin raw mate-
rial.

Loratadine tabs Ohm Labs One III Superpotent Drug: out of specification (OOS) result for assay.

Amlodipine 
besylate/ atorv-
astatin calcium 
tabs

Dr. Reddy’s 
Labs

4 III Subpotent drug.

Other Spec

Methylphenidate 
transdermal 
patches

Noven One II Defective Delivery System: One lot exceeded the mechanical peel 
specification. Nineteen lots were withdrawn due to out-of-trend 
results.

Formoterol 
fumarate inha-
lation powder 
caps

Novartis 2 III Failed Stability Specification: out of specification result obtained for 
the particle size distribution test during stability testing.

http://www.accessdata.fda.gov/scripts/enforcement/enforce_rpt-Product-Tabs.cfm?action=select&recall_number=D-1087-2015&w=06032015&lang=eng
http://www.accessdata.fda.gov/scripts/enforcement/enforce_rpt-Product-Tabs.cfm?action=select&recall_number=D-1115-2015&w=06102015&lang=eng
http://www.accessdata.fda.gov/scripts/enforcement/enforce_rpt-Product-Tabs.cfm?action=select&recall_number=D-1139-2015&w=06242015&lang=eng
http://www.accessdata.fda.gov/scripts/enforcement/enforce_rpt-Product-Tabs.cfm?action=select&recall_number=D-1114-2015&w=06102015&lang=eng
http://www.accessdata.fda.gov/scripts/enforcement/enforce_rpt-Product-Tabs.cfm?action=select&recall_number=D-1113-2015&w=06102015&lang=eng
http://www.accessdata.fda.gov/scripts/enforcement/enforce_rpt-Product-Tabs.cfm?action=select&recall_number=D-1133-2015&w=06172015&lang=eng
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Fall 2015 Excipient Webinar Schedule  
 

 

 

Awareness Objectives (Key Topics): 
 
Current and emerging global regulations 
• Formation and status update on ICH Q3D Implementation Working Group (IWG) 
• Pharmacopeia updates/implementation timelines 
• Regulatory Expectations at time of registration and during ongoing GMP Inspections 
Overview of implementation considerations 
• Assessment of ingredients 
• Analytical equipment/techniques 
• Risk assessments and methodologies 
• Finished dosage form 

Elemental Impurities      Sept. 9, 2015 

Awareness Objectives (Key Topics): 
 
• New regulatory implications 
• What are appropriate GMPs to use for Atypical Actives 
• If Regulators apply ICH Q7 API GMPs to manufacture of “Atypical Actives” what could 

happen? 
• Potential Strategy for Next Steps 
• Proposed Solutions 

Atypical Actives                     Oct. 14, 2015 

Good Distribution Practices (for excipients)    Nov. 11, 2015 

Awareness Objectives (Key Topics): 
 
• Excipient GDPs – why you should care where your excipients come from 
• Excipient supplier distinctions – who does what in excipient supply 
• Utilizing the IPEC GDP Guide for tightening up your ingredient supply chain 
• EXCiPACT and NSF/IPEC/ANSI-363-2014 Standard - New tools for evaluating and 

improving GDPs 
 

REGISTER NOW 

REGISTER NOW 

REGISTER NOW 
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3138 N. 10th Street, Suite 500, Arlington, VA 22201 • Phone: 571-814-3449  
E-mail: IPECAMER@ipecamericas.org 

 
 

 

 

 

IPEC-Americas: THE Authority and Resource on Pharmaceutical 
Excipient Quality and Safety Training 

 

Filing DMFs in eCTD Format (2 webinars)    Dec. 2 – 3, 2015 

Awareness Objectives (Key Topics): 
At the conclusion of this series, participants should be able to: 
 
• Identify fundamental strategies for preparing eCTD submissions 
• Explain the technical requirements of eCTD submissions 
• Demonstrate best practices in the use of MS Word and Adobe Acrobat in preparing 

content for eCTD submissions 
• Determine whether in-house publishing or outsourcing is the solution for submitting a 

US eCTD that is compliant with CDER and CBER requirements 
 

REGISTER NOW 

All  webinars scheduled from 11:00AM – 1:00PM Eastern Time 
 

FEES:  
IPEC-Americas Members $75 

Non-Members $150 
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