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FDA May Ask for More Data on Higher Order Protein Structure in Biotech 
Applications
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As methods and technologies designed to unravel the 
complexities and intricacies of protein folding, structure 
and function become more reliable and available, FDA 
is looking at whether it is time to begin requiring more 
detailed information on higher order structure in biotech 
product applications.

The importance of understanding higher order protein 
structure and its relationship to product safety and efficacy 
was explored by CDER Office of Biotechnology Products 
(OBP) Biochemistry Laboratory Chief Emily Shacter at 
the CASS-sponsored European CMC Strategy Forum in 
Barcelona, Spain in late March.

Shacter explained that the agency is not generally 
seeing higher order structure evaluations in sub-
missions and is questioning whether and in what 
context more information should be supplied.

“Very little of what we know about the higher order structure 
of proteins is applied in biotechnology submissions to the 
agency,” Shacter said. “This is not because methods are not 
available – they are, and some of them are amenable to a QC 
environment. But we still do not see them very much.”

In turn, FDA is considering whether it is “time to raise the 
bar” on expectations for this kind of data. And if so, then 
“in what cases would we do that?’ When does it make sense 
to do this? When will the information be important and 
meaningful? And when would it not make sense?”

Higher Order Structure Impacts Protein 
Function

Shacter emphasized that two “key take home messages” 
from her presentation are that folding imparts the activity of 
a protein, and it impacts “what the body sees.”

For therapeutic proteins, she pointed out, some of the “big 
questions that we have to ask” are how do you know: ● when 
you have the correct structure? ● when structural variants 
are present in your protein product? ● if the structure has 
changed significantly? And ● that a change in structure is 
clinically important? The last question, she commented, “is 
what we need to know most.”

Answering these questions requires the use of at least one 
of the “many methods” for evaluating the higher order 
structure of a protein. The ones that “we tend to see the most” 
on applications, she pointed out, are circular dichroism, 
intrinsic florescence, and disulfide mapping. However, 
“these are really not the most discriminating techniques that 
are available for evaluating higher order structure.”

In the context of aggregate measurement, the most common 
methodologies seen in applications include light scattering, 
analytical ultracentrifugation, field flow fractionation and 
size exclusion chromatography.

Shacter emphasized that understanding higher 
order protein structure is key to understanding the 
stability and safety of protein molecules.
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Some protein molecules with identical amino acid sequences 
but folded in different ways have “vastly different biological 
and clinical activities associated with them.” A “frightening” 
example, Shacter pointed out, is prion protein, which in 
its native conformation is present throughout the human 
body, but in a different conformation causes transmissible 
spongiform encephalopathy (TSE).

Protein aggregates can also affect the safety of the product 
through their impact on immunogenicity and receptor 
binding, and some protein variants have been demonstrated 
to have different levels of specificity or activity, she noted.

Current Higher Order Information in 
Applications is Limited

Shacter explained that there are instances where the agency 
requires studies on the higher order structure of a molecule 
in the investigational new drug application (IND). This 
includes situations where one of the following is present: 
● intra- and inter-chain disulfide bonding ● aggregates ● 
the potential to form amyloid ● proteins for which a higher 
order structure actually determines the specificity, or ● 
proteins that are associated with a carrier matrix. [Editor’s 
Note: Shacter’s complete presentation with more detail on 
this topic is appended below.]

The CDER biochemist noted that the agency does sometimes 
see evaluations for higher order structure in  regulatory 
submissions beyond these specific situations, but “that is 
rare.” 

In general, the analyses seen involve characterization studies 
from development – in early development where structure-
function relationships are being explored, and later in 
development as part of product evaluation.

Shacter pointed to the agency’s desire to see more higher 
order structure evaluations as part of comparability analyses. 
“Although we see some now, we should be seeing a bit 
more,” she stressed, noting that ICH Q5E recommends such 
an assessment as part of a comparability analysis. Those 
submitted to date, in general, have not included “the most 
discriminating techniques.”

She added that it is “pretty rare” for the agency to see data 
on higher order structure as part of stability studies.

The CDER official explained that the agency 
expects the use of state-of-the-art techniques 
that have as high a resolution power as possible, 
but understands that developing appropriate 
techniques can take time.

In the early 1980s, “capillary electrophoresis was being 
brought into the fore of protein analysis,” but it took 25 

years – until 2006 – “to actually come into being a routine QC 
method that is used widely by the biotechnology industry.”

The biotech regulator advised firms “to get started now. It 
is going to take a long time for you to actually get whatever 
techniques you find to be useful into the QC environment 
so that they can be validated as being suitable for their 
intended purpose.”

“We recognize that techniques are being developed now. 
There are many techniques that are along the way and we 
would like to see them coming forward.”

Q&A Focuses on Risk Assessment in Higher 
Order Structure Determinations

In the Q&A after Shacter’s presentation, an audience member 
asked, “what are the appropriate methods to use, and 
when? And what would you do with the information?” The 
questioner noted that in the case of a replacement therapy 
for a low-level endogenous protein, immunogenic response 
to a new product variant could be “potentially catastrophic 
for the patient,” whereas in other cases the information is of 
less importance.

Shacter responded, “I think you are raising a very important 
question – when do we care? I think you are right to try to 
apply a risk assessment to the importance of the data that 
you might get.” Although there are few good ways to predict 
immunogenic response, she pointed out, “there are other 
techniques that can be applied” – for example, immunological 
techniques such as protein surface mapping.

“What I come back to,” the OBP official emphasized, is “what 
does the body see?” The immune system  is “exquisitely 
sensitive to seeing changes in proteins – probably still better 
than any technique that we have available.” However, 
there are other aspects that also need to be considered 
– for example, cellular uptake of a protein and the intrinsic 
activity of the molecule.

“So you put it all together, as you are doing, and you 
evaluate ‘what is the importance of what I am looking at,’” 
Shacter explained. “I think it is an iterative process. The first 
step is to know your molecule, then to know how changes in 
your molecule might impact its clinical activity.”

Another audience member asked for clarification 
of what the agency expects regarding analysis of 
higher order structure in early clinical phases. 
For example, she asked, “if there is very limited 
information or almost none, would you consider 
that safe?”

Shacter replied that there is no immediate safety concern. 
However, she commented, “it helps you greatly, in my 
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opinion, to know as much about your molecule as you can 
as early…as you can, because that allows you to understand 
through a controlled clinical trial that some change that 
may result to a molecule from improving your process is 
not going to impact clinical activity.”

The CDER biochemist acknowledged that the situation 
presents “a little bit of a Catch-22.” On the one hand, “you 
want to have some consistency during the course of the 
clinical trials, because the Phase I clinical data will tell you 
how to proceed through Phases II and III.” 

On the other hand, “you would kind of like to know if a 
change to the molecule has impacted its clinical activity. 

The best way to know that is through a controlled clinical 
trial.”

How a change might impact the product molecule will not 
be discovered “if you are not looking,” Shacter stressed. “I 
would recommend that the time to start looking, at least for 
information purposes, is early on.”

Addressing how the agency would proceed in the absence 
of higher order structure analysis in an IND submission, the 
OBP official stated that, in general, the agency would not 
stop the IND from going forward.  However, the presence 
of aggregates would cause “an exception.”

Our group at the FDA regulates a lot of the novel proteins that are coming in for clinical investigation, not including 
monoclonal antibodies.

During this talk I am going to discuss and give examples on: What is higher order structure? Why is it important? How 
is it measured? And what are regulatory expectations for measurements of higher order structure?

Understanding Protein Structure and Folding

The first regulatory challenge that we face is that we would like to understand a little bit better how proteins fold and 
how they develop and maintain their three-dimensional [structure]: ● How do proteins adopt their shapes – and is 
knowing the amino acid sequence enough? ● What is the impact of variations in the three-dimensional structure of 
proteins? ● How does that impact their safety and effectiveness and the ability to have a consistent protein product?

From a regulatory perspective these are all important, with the last being the most important.

I want to make sure that we are all on the same page about terminologies. 

 The amino acid sequence is the primary protein structure. This could also involve post-translational    
  modifications.

 The secondary structure is the ordered linear structure proteins adopt resulting from their amino acid sequence  
 and from hydrophobic interactions: the alpha helix, beta sheets, coils, turns and loops.

 Then proteins fold into their tertiary structure. This includes their disulfide bonding and how they fold     
 on top of each other. This example is of a domain that is a functional unit of this folded protein.

 Finally we have the quaternary structure, which involves protein-protein interactions. Where these are normal,  
 they might be subunits of a protein. Where these are abnormal, these might be aggregates. Both types are   
 lumped into the quaternary structure definition.

I want to talk about domains for a moment because this is somewhat at the heart of what protein folding gives us – it 
gives us functional domains. 

»

»

»

»

CDER’S EMILY SHACTER ON HIGHER ORDER PROTEIN STRUCTURE

At the CASSS-sponsored European CMC Strategy Forum in Barcelona in late March, CDER Office of Biotech-
nology Products Biochemistry Lab Chief Emily Shacter gave a presentation on “Regulatory Perspectives on 
Higher Order Structure Evaluations for Protein Products.”  She provided a definition of higher order structure 
and explained why it is important, how it is measured, and the current regulatory thinking for addressing the 
issue in product submissions.
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In most cases, a linear amino 
acid sequence does not confer 
function unless the protein 
is folded into the correct 
domains. 

If you take one example of 
a protein, such as tissue 
plasminogen activator (TPA), 
it may have three domains: 
One is the protease domain. 
This is the enzymatic activity 
of the protein that converts 
plasminogen to plasmin in the 
body. This, however, does not 
really fully control the activity of 
a TPA molecule.

You also have a fibrin binding 
domain. This directs the 
molecule in the body to go to 
the right place so that it only 
acts where it is supposed to 
act, which is on the fibrin clot.

You might also have an inhibitory 
domain, such as a binding 
region for tissue plasminogen 
activator inhibitor (PAI). This 
domain regulates the activity of TPA in the body, but in this case through the actions of physiological modulators that 
may be in the plasma.

You have to actually know about all three of these domains in order to fully understand the biological and clinical activity 
of the molecule. One way to assess this is to have three different bioassays for protein structure – but that might not 
tell you everything that you need to know.

Two key take home messages during this talk:   ● 
One is that folding imparts the activity or the many 
activities of a protein. ● The other is that folding 
impacts what the body sees. It is not something 
that we talk about as much. The example [shown 
on the next page] is rHuEPO binding to its receptor 
in the body.

What does the immune system see? What 
do other elements of the body see that might 
impact, for example, the pharmacokinetics 
of the protein? These are some of the things 
to consider when trying to understand the 
impact of folding on a therapeutic protein. 
 
How do proteins fold? In the early days, 
through the work of Chris Anfinson, it was thought that amino acid sequence is enough to direct correct protein 
folding. But actually there is a very complex path that leads to protein folding, including free energy states of  
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Turns, Loops

S-S bonds 
Hydrophobic, other interactions,

Subunits, 
protein -protein 
interactions, 
aggregates

Many proteins have 
multiple domains

that
confer
correct

function
under

appropriate
physiological

conditions

3 assays vs tertiary structure

Inhibitor Binding Domain
(PAI)

Fibrin Binding Domain
(site-specific activation)

Protease Domain
(substrate pmgn 

binding & activity)



                                           MONTHLY UPDATE - APRIL 2011

WWW.IPQPUBS.COM
APRIL  2011      �

                                           MONTHLY UPDATE - APRIL 2011

APRIL  2011      �

 
the protein and chaperone proteins in the cell, which 
differ between prokaryotes and eukaryotes. The rate 
of synthesis impacts protein folding in the host cell in 
which it is made. These are just a few of the elements 
that can impact protein folding.

The work that Chris Anfinson did to earn the 
Nobel Prize was to determine that the amino acid 
sequence actually did determine the folding of 
the model protein on which he worked, which was 
ribonuclease A (RNase). He showed that you can 
unfold the molecule, and just by having the correct 
amino acid sequence it would take on its active  
three-dimensional structure. He was not looking 
at all of the things that we look at when we look at 
therapeutic proteins, but his finding was correct – at 
least in terms of the in vitro activity of RNase. Over 
the ensuing years we have learned that amino acid 
sequence is not enough to determine the higher 
order structure of a protein.

This is a paper that was published in 2007 [Kimchi-Sarfaty, et al. A ‘Silent’ Polymorphism in the MDR1 Gene Changes 
Substrate Specificity. Science. Vol 315. 26, Jan 2007] in which they found that making a silent mutation in the gene 
sequence – in a single nucleotide in the gene sequence – impacted the substrate binding and the activities of P-
glycoprotein.

In this case, they did not change the amino acid sequence at all. They hypothesized that their observations had to do 
with co-translational folding of the molecule, in which a change in one of the nucleotides changed the rate of folding. 
I am not sure if that hypothesis is what has held up or whether there are others, but the point is that you can make a 
silent mutation in the gene sequence and still change the folding and activity of your protein.

Important Questions and Observations

For therapeutic proteins, some of the big questions that we have to ask are: ● How you know when you have the 
correct structure? ● How do you know when structural variants are present in your protein product? ● How o you know 
if the structure has changed significantly? ● Most importantly, how do you know that a change in structure is clinically 
important? Because at the end of the day, that is what we need to know most.

We then ask ourselves, ‘to what extent can physicochemical and biological methods answer these very important 
questions?’

At the FDA, one of the observations that we have made is that there is vast scientific knowledge about the complexities 
and intricacies of protein folding, three-dimensional structure, and function. There is also a lot that we do not know 
about structure-function relationships. I think that this is an area that can be explored a lot more through accumulating 
information on the higher order structure of proteins.

We also know that very little of what we know about the higher order structure of proteins is applied in biotechnology 
submissions to the agency. This is not because methods are not available – they are, and some of them are amenable 
to a QC environment – but we still do not see them very much.

One question that we are asking is, ‘is it a time to raise the bar on expectations for this, and in what cases 
would we do that?’ When does it make sense to do this? When will the information be important and meaningful?  
And when would it not make sense? This is part of the dialogue that we are having now.

What do the receptor, immune system, & body see?

[From Elliott et al, Nature Biotechnology 2003]
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As I said, there are many methods available for evaluating the higher order structure of a protein. The ones that we 
tend to see the most in regulatory submissions are circular dichroism, intrinsic florescence, and disulfide mapping. I will 
talk about that a little bit more later. However, these are really not the most discriminating techniques that are available 
for evaluating higher order structure.

Because looking at aggregates is important, we do see some data on quaternary structure. The techniques that have 
been used the most for that are light scattering, analytical ultracentrifugation, field flow fractionation and size exclusion 
chromatography. We see these most in the context of aggregate measurements.

Why do all this?

One reason all of this is necessary is that we need to understand the product. You need to control the consistency of 
your product. This is very important if you make a manufacturing change, for comparability analyses, and it may also 
be very helpful in the context of product development using quality-by-design approaches. For example, how can what 
you know about the higher order structure of your molecule help you  with your design space? I am not going to talk 
about that, but I will put it out there as something for you to consider.

You need to know about higher order structure in order to understand the stability and safety of your molecule.

We also need to understand about aggregates. In this context we talk most about immunogenicity, but that is actually 
not the only area where aggregates can be important. You can have aggregates of a protein that actually might 
increase receptor binding in certain cases, but the issue that we talk about most is immunogenicity.

We can also have variants that have different levels of specificity or activity.

Finally, the better you can understand your higher order structure, the more this will help you with your formulation 
development.

I want to give one example of conformational issues. 
You can have diseases that come strictly by a change 
in the confirmation of the molecule.  Even  though they 
have the same amino acid sequence, they have vastly 
different biological and clinical activities associated 
with them. 

Shown here is prion protein in the normal conformer 
and then in the conformer that causes transmissible 
spongiform encephalopathies (TSEs). This is the most 
frightening type of example. And we do have some 
proteins coming in that are amyloid-like proteins, have 
some proteins coming in that are amyloid-like proteins, 
so this is not just  about prions, because  nobody is 
developing that as a  therapeutic protein – it is there 
by example. 

Evaluations in Regulatory Submissions

With respect to monoclonal antibodies, we know that the disulfide bonding is extremely important. We know that 
both intra- and inter-chain disulfides are important. Intra-chain disulfides can impact the ligand affinity. In the case 
of IgG4, we know that the disulfide bonding can impact the proclivity of the molecule to form half molecules and to 
undergo chain swapping. With respect to IgG2, we know the tetramers can also form. All of these can result in altered 
activity and specificity in vivo.

Prion protein conformations & TSEs
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Here is an example with monoclonal 
antibodies to show some of the different 
structures that you can get.

There is the bivalent monomer . Even 
though it has four subunit chains in it, 
this is referred to as the monomeric form 
of IgG. 

You can also have dimers forming 
between two monomers, which would 
join two IgG molecules. You would then 
have a tetravalent molecule.

You can also get hybrid molecules. For 
example, for those of you who are using 
IgG4 to form your Fc conjugates, we are 
interested in knowing what the proclivity 
of the molecule is to form half molecules 
and to possibly swap with other IgG4s 
in the body.

There are some areas where we require 
studies for higher order structure in an 
IND:

 ● Prior to licensure, you need to know the intra- and inter-chain disulfide bonding of the molecule. This    
  would be required for all products.

 ● We require studies for aggregates for all protein products. This would be an aberrant quaternary    
 structure.

 ● We have had occasion to require an NMR analysis as part of the development of a generic polypeptide   
 hormone.

 ● We would need to know about higher order structure for those proteins that have the potential to form   
 amyloid. This is not just theoretical. This is a real requirement.

 ● Proteins for which a higher order structure actually determines the specificity – we have some designer   
 proteins that are formed, for example, by phage display, which is all about binding affinity. These        
 molecules are developed in some cases just to replace monoclonal antibodies through their binding        
 specificity. So it would be important to know their higher order structure.

 ● Finally, proteins that are associated with a carrier matrix – for example, combination products where a  
 protein is bound to a matrix going into the bone. You might know the structure of your protein before you  
 mix it with the matrix, but we also need to know the structure of the protein after it is eluted from the matrix   
 the body. It is not going to work if it does not come out of the matrix, so what does that protein look like in   
 that case?

When do we see evaluations for higher order structure in the regulatory submissions that we get?

 ● It is very rare that we see them for release except for the case of aggregates – and we do always expect  
 to see them in that case. 

Criticality of Disulfide Bonds in Antibody Products

Hybrid & 
Half Abs

(heterovalent)

In vitro

From J.G. Salfed, Nat. Biotech, Dec. 2007 

In vitro In vivo In vivo

Antibody monomers
(bivalent)

Antibody dimers
(tetravalent)
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● We often see such studies in early characterization, which is 
good. This is when you are studying the molecule and you are 
trying to understand structure-functional relationships. These are 
usually done as characterization studies.

● We also see them later in development as process development 
is going forward, as part of the evaluation of how you are developing 
the product.  

 ● Although we see some now, we should be seeing a bit more 
as part of comparability analyses. Again, we typically do not see 
the most discriminating techniques. But I will remind you that ICH 
Q5E says that the determination of comparability should involve an 
assessment of higher order structure.

 ● For stability, it is pretty rare for us to see studies on higher order structure.

Guiding Principles

A guiding principle for how to think about the role of higher order structure and characterizing therapeutic proteins is 
to remember that proteins are dynamic, breathing molecules. You need to understand that when you are applying any 
analytical technique to understanding the higher order structure.

The 3-D structure of a protein can be affected at any stage in the product lifetime – from manufacture to storage and 
stability to development and changing the formulation and so on. Every part of manufacturing can impact the higher 
order structure of a protein.

Variants can impact function and clinical outcomes. You can have a low-level variant of a protein in your heterogeneous 
sample and it can have a tremendous impact on the safety and efficacy of your product.

An example would be myozyme, with the presence of phosphorylated mannose moieties as part of the 
glycosylation. Levels of mannose bis-phosphate significantly impact cellular uptake and clinical activity. And then 
there is Eprex – everybody’s favorite example – where probably a low level of certain variants were responsible for  
very serious adverse events.

Finally, I think it is important to look at protein modifications that are large and that impact the protein product in a 
very big way – like glycosylation, PEGylation and proteolysis. These can all have a great impact on what the body 
sees with respect to the molecule….

I thought I would bring out some work that we published in Nature Cell Biology a year and a half ago, where we were 
looking at the impact of protein oxidation on the induction of apoptosis in cells. We were trying to discover if proteins 
were oxidized, and if so, which proteins and what was the impact? How would that impact the ability of a cell to die in 
the context of oxidative stress?

We discovered one protein, cofilin, which underwent oxidative modification in response to oxidative stress. We 
characterized the structural changes in the molecule and found that there was a gain of function in the protein. So a 
protein that usually regulates actin polymerization was now also regulating apoptosis induction in the cell.

In the Office of Biotechnology Products (OBP) we have active scientists, like myself. I run a research laboratory. We 
stay up-to-date with scientific research and can understand most of the data that you bring to us. It does not mean that 
we know everything – we have a lot to learn. However, we can understand the data.

We do the work. We walk the walk. I know that there is so much that we do not know, but that is life….

 

ICH Q5E
Following a manufacturing process change, 
manufacturers should attempt to determine 
that higher order structure (secondary, ter-
tiary, and quaternary structure) is main-
tained in the product. If the appropriate 
higher order structural information cannot 
be obtained, a relevant biological activity 
assay...could indicate a correct conforma-
tional structure.



                                           MONTHLY UPDATE - APRIL 2011

WWW.IPQPUBS.COM
APRIL  2011      10

                                           MONTHLY UPDATE - APRIL 2011

APRIL  2011      10

 
As I alluded to earlier, protein products are usually mixtures of molecules. It is very rare that we have a homogeneous 
protein product.

Methods and Measurement 

Most often we see spectroscopic methods used to measure protein structure. But these methods only look at averages  
in protein solutions. They are not sensitive to looking at low levels of variants in your product. They are also probably  
not particularly useful for monoclonal antibodies because they are structurally similar in so many ways.

It is important to tease out which of the techniques can actually look at changes in higher order structure for a 
monoclonal antibody. Fortunately, there are some out there, and we saw some pretty elegant techniques at the strategy 
forum in Washington last year.

These methods look at averages. But you want to know what you have in the way of variants in your sample. So you 
will probably have to separate out the variants from the larger population. For this you would need to use some high-
resolution separation techniques and then couple those with  the 3-D assays that you are doing.

Which techniques are best? For example, is chromatography adequate? Should you be using a flow-based method? 
We do not know – that is for you to figure out….

Some of the assays can see individual variants in the molecular population, like atomic force microscopy. You do not 
necessarily have to separate out the molecules. But in most cases, especially for using the more common techniques, 
that is likely what you will end up doing.

How do you know if the method that you are using is sensitive to changes in higher order structure? In most cases you 
will probably stress the molecule. You need to have ways to verify that the technique that you are using can actually do 
the job that it is intended to do. We expect the use of state-of-the-art techniques that have as high a resolution power 
as possible.

This brings us to the question of sensitivity. What is sensitivity in this context? Is it your ability to see a change in a 
small subset of the molecules, or is it your ability to detect a small change in the larger population of molecules? Those 
have two very different meanings, and the word sensitivity really applies to both.

In the early 1980s, capillary electrophoresis was being brought into the fore of protein analysis. It took 25 years – until 
2006 – to actually come into being a routine QC method that is used widely by the biotechnology industry.

My advice then would be to get started now. It is going to take a long time for you to actually get whatever techniques 
you find to be useful into the QC environment so that they can be validated as being suitable for their intended 
purpose.

We recognize that it takes a long time. We recognize that techniques are being developed now. There are many 
techniques that are along the way and we would like to see them coming forward.

I want to make the point that large modifications to a protein impact the size of the molecule. They have various 
different impacts on what the body sees. They may also be impacting the protein moiety to which they are attached. 
I think it is important to look at both what they are doing in and of themselves and how they are impacting protein 
structure and function.

In the case of glycoproteins, for example, we talk about linear structures of sugars. But should we be looking at their 
higher order structure as well?
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Bioassays

I want to talk for a moment about bioassays, because bioassays are an extremely important part of evaluating the 
structure and function of the molecule – especially function, if you have a relevant bioassay. Bioassays are not going  
 away with the introduction of higher order structure techniques.

Bioassays are extremely valuable for evaluating protein quality and function, but they do not tell you everything that 
you need to know about a molecule. They tell you a lot about activity, but they do not tell you certain aspects of clinical 
activity. For example, they do not tell you about:

 ● Biodistribution, site of tissue binding, and how the protein gets around the body. They do not necessarily  
 tell you about pharmacokinetics.

 ● Physiological modulators, that will bind to activation or inhibitory domains. For example, unless you are   
 assaying plasminogen activator inhibitor in the case of TPA, then you are not going to know the structure   
 or the function of that part of the molecule.

 ● Activity of low-level variants, because bioassays also look at averages in your population. 

 ● Potential immunogenicity of your product – unless you have completely lost your correct folding and    
 hence bioactivity, in which case your protein is likely to be immunogenic. But we are not talking about that   
 kind of extreme.

So I want to reiterate the point – what does the body see? This is one of the more important reasons why we need to 
look at higher order structure of proteins beyond the role of bioassays. 

Some proteins have multiple bioactivities. So in those cases, multiple bioassays might be helpful – also if you are 
looking at various domains. Even still, we need to have other evidence of correct and consistent structure.

The bottom line is that tests for secondary and tertiary structure are not substitutes for functional bioassays. At the 
same time, bioassays are not complete substitutes for the evaluation of higher order structure.
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Human Factors/Usability Gaining Prominence in Combination Product
Review

Regulatory Resources Lag Increased Focus on 
HF/Usability

The overall mission of CDRH’s human factors program is to 
ensure that new medical devices are safe and effective when 
used by the intended population.

The HF/device use team is tasked with: ● reviewing new 
device submissions ● promoting effective and focused 
human factors evaluation and good design practices ● 
developing FDA’s HF guidance ● participating with national 
and international human factors standards development, 
and ● contributing to the analysis of post-market reports 
of use-related error and device recalls where use error is 
involved.

While FDA is pushing for more industry engagement with 
the HF/usability concerns, the agency resources available 
to oversee this engagement and sort out the challenging 
issues involved are very limited. There are only three on 
Kaye’s team, which is handling an increasing number 
of consults, including those involved with combination 
product review.

Kaye explained at the IPAC-RS session that the team has 
been more involved with pen and auto-injector products 
to date than with pharmaceutical aerosol devices (PAD). 
However, as combination products, the latter are within 
the team’s purview and consults on PADs are expected to 
increase. The pre-marketing review of labeling issues for 
PADs are done by CDER’s Division of Medication Error 
Prevention and Analysis.

In his introduction, Kaye recognized that the relevant 
terminology can be confusing. “Human factors engineering” 
(HFE) has been the common parlance, with “usability” 
traditionally applied to computer-based technology as 
well as medical devices. His team is now often using “HF/
usability” as the blanket designation.

The CDRH expert emphasized that the use 
problems in design that are noted, reported, and 
understood may be only the tip of the iceberg. He 
added that use-related hazards intersect with, but 
are not the same as, device failure hazards.

A primary reference in reviewing pre-market submissions 
has been CDRH’s 2000 guidance on device use safety, 
which focuses on managing use-related risk and avoiding 
the harm resulting from use error, including incorrect 

Human factors/usability analysis is gaining prominence in 
the dialogue between combination product manufacturers 
and regulators. At issue is an effective pathway for 
companies to follow in conducting and submitting the 
analysis and for regulators to follow in reviewing it.

As industry and regulators work to strengthen the CMC, 
GMP and clinical testing foundation for regulating the 
expanding variety of combination products (CP) and 
technologies, the “usability-by-design” expectations are 
emerging as an important fourth component.

The increasing focus on usability requirements among device 
regulators in the U.S. and Europe is pushing the drug and 
biologic regulatory community involved in combination 
products to come to grips with how the requirements 
should play out in the CP context.

The challenges in approaching HF/usability analysis include 
understanding: ● the different role that it plays versus 
traditional clinical testing ● where the responsibility should 
lie in the companies involved ● what needs to be submitted 
and where ● how the agency review and interaction takes 
place ● the qualitative vs. quantitative nature of the data 
● the implications for post-approval monitoring, complaint 
handling and CAPA ● what is needed to effect post-approval 
changes, and ● the expectations for generic products.

The growing attention on the HF/usability 
component of the regulatory picture for 
combination products was marked by the 
inclusion of a session focused specifically on the 
topic at the 2011 Conference of the International 
Pharmaceutical Aerosol Consortium – Regulatory 
Science (IPAC-RS) held in Rockville, Maryland at 
the end of March.

Representing the human factors program within the Office 
of Device Evaluation (ODE) at FDA’s Center for Devices 
and Radiological Health (CDRH) was Ron Kaye, who leads 
the office’s Human Factors and Device Use Safety Team.

Also presenting at the session was Pfizer Global R&D New 
Products CMC Research Fellow Paul Lucas, who provided 
the perspective of the IPAC-RS’ Device Working Group 
(DWG) on the regulatory expectations for user testing. A 
third presentation, focused specifically on human factors 
in the design of inhalation devices, was given jointly by 
Vectura Device Development Director Stephen Eason and 
Team Consulting User Research Head Julian Dixon.
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treatment. Kaye commented that the guidance is generally 
consistent with national and international standards and is 
currently being updated.

While industry has found the existing guidance to be of 
value, the IPAC-RS DWG is hoping that the revision more 
clearly encompasses the dominant industry standards in the 
field, including ISO’s 62366 and ANSI/AAMI’s 2009 HE75. 
Both address the application of HF/usability engineering to 
medical devices to assure their safety.

ISO 62366 specifies a process for a manufacturer to analyze, 
specify, design, verify and validate usability. This usability 
engineering process, the standard explains, “assesses and 
mitigates risks caused by usability problems associated 
with correct use and use errors, i.e. normal use,” and “can 
be used to identify but does not assess or mitigate risks 
associated with abnormal use.”

If the usability engineering process detailed in international 
standard 62366 has been complied with and the acceptance 
criteria documented in the usability validation plan have 
been met, ISO notes, “the residual risks, as defined in 
ISO 14971 [‘Application of Risk Management to Medical 
Devices’] associated with usability of a medical device are 
presumed to be acceptable, unless there is objective evidence 
to the contrary.”

ISO 62366 clarifies that it does not apply to clinical decision-
making relating to the use of a medical device.

ANSI/AAMI’s 475-page HE75 provides detailed HFE 
design guidance, examples, checklists and case studies.

The IPAC-RS DWG is also looking for more clarity in the 
CDRH guidance on the level of human factors analysis 
needed for a change in design compared to during the initial 
assessment of a new design.

CDRH Wants to See a Validation Protocol and 
HF Report

Kaye proceeded to outline his office’s perspective on some 
key concerns related to device evaluation, design and 
methodology, and offered advice on developing a viable 
HF/usability approach.

Use problems come in “two main flavors,” he noted: 
anticipated and unanticipated.

Recognizing the known problems is “very helpful” and 
involves expert review and risk analysis techniques.

However, it can be difficult to identify all hazards 
analytically. The unanticipated use problems, on the other 
hand, “may be the most important focus,” Kaye stressed. 

These may be either identified in user-based review and 
evaluations analyses or in final/validation testing.

The efforts necessary to achieve optimized design include 
analyzing device users, uses and use environments.
Preliminary evaluations should incorporate a variety of 
analytical methods, Kaye commented.

The prototypes then need to be tested and the use observed 
and analyzed, followed by modifying the design as necessary. 
This includes less formal evaluations where the number 
of participants can be small and the use-related problems 
can be discovered and understood with involvement of the 
users. The next step is to prove that the concept works with 
the users.

Kaye pointed out that “error tolerance” can be a good 
attribute for many devices. This involves features of the user 
interface (UI) that prevent use errors following incorrect 
actions or lack of action by the user. The key is that the 
potential difficulties are anticipated and identified and the 
user interface designed to limit their likelihood. Examples 
relevant to PADs include a simple and effective set-up, a 
breath counter for dosing accuracy, and the ability to check 
for remaining dose.

In general, the CDRH official stressed, “major 
issues are best addressed” prior to final testing 
and validation through early and “iterative” 
user involvement in the small-scale “formative” 
evaluations. The test protocols should address the 
environment in which the system is actually used.

The challenge is measuring the subjective assessments in 
a meaningful way. In this regard, Kaye pointed out that 
rating scales are not helpful for validating testing and that 
narrative data is expected. Performance also needs to be 
measured “meaningfully,” he said.

Kaye went on to outline the key issues that companies need 
to address in creating a viable approach to human factors/
usability analysis (see box below).

The validation component, he stressed, needs to encompass 
the performance and subjective data on critical tasks and an 
analysis of the performance failures. The HF report should 
include a detailed summary of the validation protocol and a 
discussion of residual error in reaching the conclusion that 
the device is safe and effective for the intended users, uses 
and use environments.
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2009 guideline on labeling/package leaflet readability.

The “key point,” Lucas stresses, is that in both the EU and 
US regulatory context “comprehending the label does not 
mean that you can use the device – the two things are very 
different from each other.”

Lucas also pointed out the impact of the US device design 
control requirements in 21 CFR 820.30 and the 1997 FDA 
design control guidance, which emphasize the need for 
addressing human factors throughout the design program 
and validating that the potential for use error has been 
minimized.

The CDRH guidance on human factors, which followed 
in 2000, joins with the international standards ISO 62366 
and ANSI/AAMI’s HE74 and 75 in stressing that human 
factors studies should form part of the overall device risk 
management program.

Complicating the usability regulatory picture for 
combination product sponsors in the US is the need 
to interact with different agency groups, which can 
be challenging for the sponsor in understanding, 
coordination and access.

Among the challenges for pharmaceutical companies, Lucas 
notes, is understanding the differences between clinical 
and user studies in terms of the responsibilities at both the 
company and the agency levels.

Understanding the relationship between human factors 
and quality problems in assessing complaints also poses 
challenges – teasing out whether the issue relates to the design 
and could potentially have been avoided with the right HF 
analysis, or involves quality/manufacturing problems.

Inhalation Products Present Additional HF 
Quandaries

Lucas noted that orally inhaled product (OIP) device user 
studies have the additional challenge of having to evaluate 
the impact of the user on the drug product, as indicated in 
FDA’s guidance on metered dose and dry powder inhalers.

OIPs also present additional uncertainties regarding the 
questions that user studies need to answer with respect to 
device similarity for generic versions and the expectations 
for study design.

In presenting on the IPAC-RS Device Working 
Group’s consideration of HF and the design of 
inhalation devices, team members Eason and Dixon 
noted that the standards and regulatory guidance 
have been capturing best practice and setting 

 
 

From Product to User Focus

Pfizer’s Lucas explained that the increasing regulatory 
expectations for user testing reflect a shift from a product-
focused to a user-focused philosophy.

In the past, he said, the device was designed to deliver 
the drug for use according to the supplied instructions.  
However, the focus is now on designing the device, 
instructions and labeling to enable the user to deliver the 
drug and to minimize unintentional misuse.

Key regulatory issues placed on the table by this shift, Lucas 
pointed out, include: ● the regulations and standards that 
apply to user testing ● the impact of risk management 
on user studies ● how expectations differ among patient 
populations ● the role of post-marketing user experience 
and surveillance, and ● user testing for generic switching 
and patient compliance.

Lucas highlighted the evolution in the applicable 
regulations and standards in Europe and the US.

While the EU’s 1993 Medical Device Directive (MDD) 
implied the need to assess usability, the recent amendments 
to MDD’s Annex 1 clarified the mandate – making it “very 
clear that consideration of users, usability, use error and user 
environment is really important,” Lucas explains.

The emphasis on usability was also reinforced in the EU’s 

Human Factors/Usability Approach
● Preliminary analyses
    - Who are the users?
    - What kinds of problems do users have 
(or have they had in the past) with this kind of device?
    - Focus group, walk-through, etc.

● Formative evaluations
    - Involve users in casual interaction and evaluation 
of prototypes, system components
    - Then use more structured evaluations of simulated 
use focusing on important aspects of clarify use-related 
issues and explore whether unanticipated use problems 
exist

● Modify design and re-evaluate as necessary

● Perform HF/usability evaluation
    - Minimum of 15 test “participants”
    - Performance data on critical tasks
    - Subjective data on critical tasks
    - All performance data described through analysis 
and perspective of users involved

● Human factors report
    - Summary of initial analyses, formative testing
    - Detailed summary of validation protocol
    - Results and discussion of residual error
    - Conclusion that device is safe and effective for
 intended users, uses, and use environments 
   – HF data including validation support this
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expectations and the “basic approaches are clear” in 
the device arena. 

However, the regulations derive from multiple sources 
and types of products and good benchmarks are not yet 
established for CPs including orally inhaled and nasal drug 
products (OINDP).

In general, the OINDP companies are working to develop 
and implement best practice as a key part of the risk 
management process, with the goal of developing better 
devices for patients. However, the industry is still in the 
early stages of developing a consistent industry approach, 
and does not have the benefit of much shared experience 
thus far.

The device working group representatives compared the 
current situation with UF/usability for OINDPs to the 
introduction of FMEA 15-20 years ago. They contrasted it with 
the “mature discussion and awareness” of OINDP analytical 
methods, as witnessed at the IPAC-RS conference.

In turn, such conferences and discussions of HF/usability 
will help industry and regulators to move forward in 
“building consistency and confidence,” they pointed out.

IPAC-RS’ DWG is considering where they can 
make additional contributions to the HF/usability 
effort in the OINDP context.

AstraZeneca Device & Packaging Technology Team Manager 
Tim Chesworth, who cochairs the DWG, sees its role as 

potentially including developing a “points to consider” on 
HF/usability that would be specific for OINDPs.

He stresses that the area is “quite new for everybody,” but is 
a “critically important” component in the effort to “put the 
user at the center of what you do.”

Traditional clinical testing in which the participants are very 
carefully trained, “is not the real world,”Chesworth notes. 
“This is about forcing us to show our products work in real 
situations with real patients.”

[Editor’s Note: The March Monthly Update includes a trio of 
stories focused on the regulatory complexities presented by 
combination products and the approaches to addressing them 
in the US, Europe and Japan. The stories cover: ● how FDA’s 
Office of Combination Products is wrestling with the wide 
variation in the types of products and technologies involved 
● nuances in the European and Japanese approaches, and ● 
a proposal for a risk-based approach to regulator/industry 
interactions on CPs.]

             
  Downloads from the story:

   • CDRH 2000 Human Factors Engineering Guidance

  • EC 1993 Medical Device Directive and amendments  
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IPAC-RS is Advancing GMP Consciousness Among Inhalation Product 
Component Suppliers; New PS 9000 Will Allow Certification

The multi-faceted effort by the International Pharmaceutical 
Aerosol Consortium on Regulation and Science (IPAC-RS) 
to instill the quality management concepts detailed in its 
component GMP guidelines into the complex supply chain 
for orally inhaled and nasal drug products (OINDPs) is 
continuing to bear fruit.

The consortium’s initiatives to drive forward the 
implementation of its guideline include: ● a collaborative 
effort with UK’s Pharmaceutical Quality Group (PQG) to 
incorporate the IPAC -RS guideline into PQG’s umbrella GMP 
standard for pharmaceutical packaging suppliers, PS 9000 ● 
outreach and training sessions with the component supplier 
community and regulatory agencies, and ● the development 
of “toolkits” to help industry address issues such as change 
and risk management and quality agreements.

Industry consultant and member of the consortium’s 
supplier quality working group (SQWG) Barbara 
Falco addressed the initiatives and the importance of 
what they are trying to accomplish at a session of the 
IPAC-RS 2011 conference in late March in Rockville, 
Maryland. [Editor’s note: Falco’s complete remarks 
are included at the end of the story.]

“The goal is to bring more and more suppliers deeper in the 
supply chain into the fold,” Falco emphasized, because “the 
OINDP component supply chain has a very big impact on 
quality, safety, and efficacy of the products for our patients.”

The component supplier GMP effort began in 2000 with an 
IPAC-RS member survey to determine where the gaps were 
in GMP understanding and the extent to which customer 
expectations were uniform. The survey confirmed the need 
for a guideline in this area.

The SQWG was commissioned and became one of the first 
working groups put together by IPAC-RS. Falco pointed 
to the group’s uniqueness in having “manufacturers of 
pharmaceutical products as well as suppliers working in 
collaboration freely and openly with equal footing.”

Rather than trying to develop the guideline from 
scratch, the SQWG decided to use as a foundation 
the pharmaceutical packaging supplier standard 
PS 9000, which had been released in 2001 by UK’s 
pharmaceutical quality group (PQG).

It was “an existing guideline that we really liked quite a bit,” 
Falco explained. “It was user friendly, people liked it and it 

already incorporated ISO 9001:2000.”

The International Pharmaceutical Excipients Council 
(IPEC) was working with the PQG on an excipient guideline 
at the time, and encouraged IPAC-RS to also work with 
PQG on the supplier front. The PQG/IPEC collaboration 
resulted in a joint GMP guideline for excipients in 2006.

The IPAC-RS guideline was also published in 2006. 
Building on PS 9000, it was focused on the complex 
interrelationships between the OINDP component 
suppliers and the dosage manufacturer and the challenges 
in assuring quality in complex delivery systems. 

The guideline development process moved full 
circle when, in 2010, PQG contacted the SQWG 
to request that it partner in a revision to the PS 
9000 guideline.

Falco explained that PQG “really liked the IPAC-RS 
components [that we] added to our guideline.” and 
wanted the SQWG to assist them in producing a revision 
that would be “more globally applicable, more user-
friendly, and [reflect] today’s standards.”

The SQWG decided to work with PS 9000 to incorporate 
“all of the IPAC-RS language directly into PS 9000.”

Having been intimately involved in the writing of the 
IPAC-RS guideline and serving as SQWG chair, Falco was 
assigned to participate on PS 9000’s redrafting team.

The draft of PS 9000:2011 was released to industry and 
suppliers for comment during October and November 
2010. About 700 comments were received and responded 
to individually, and the final document is expected to be 
released in November.

The PS 9000:2011 will include new sections on 
extractables and leachables and drug master files 
(DMFs), borrowing from the discussions in the 
IPAC-RS guideline.

Falco explains that the E&L discussion will be “very 
detailed” and will be applicable to component suppliers 
for OINDPs as well as other complex dosage forms such 
as injectible delivery systems.

The new draft of PS 9000 will also include additional 
treatment of change control and the responsibilities of the 
quality unit. These will be built into the general quality 
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system principles in the new guideline. As such, they will be 
applicable to all suppliers covered and may prove a challenge 
for those firms that do not presentlyhave a quality unit or a 
quality-systems approach as part of their operations.

The new PS 9000 has adopted from the IPAC-RS 
guideline the use of color coding to make it easier 
for various users to locate the sections applicable 
to them.

PS 9000:2011 will be made available online in an interactive 
format, with the various sections color coded. To see the 
requirements specific to OINDP products, for example, 
one would click on the appropriate color and the sections 
applicable to those products would come up.

In addition to the IPAC-RS input, PS 9001:2011 incorporates 
concepts from ISO 9000, ISO 9001 and ISO 15738. “It is going 
to have everything in one place, which is just what we want,” 
Falco commented.

Notably, the new umbrella PQG standard will bring 
OINDP suppliers into the PS 9000 certification 
process.

Under the PQG system, auditors are certified, and the 
auditors in turn certify suppliers against the PS 9000 standard 
to supply specific products. These certified suppliers and 
their approved products are listed on the PQG website. The 
new revision of PS 9000 will allow the certification system to 
be extended to OINDP component suppliers.

Falco explained that certification against the IPAC-RS 
guideline was not possible, but that certification has always 
been a goal.

Outreach Important to Educate Stakeholders

After the implementation of the IPAC-RS guideline in 2006, 
the consortium encouraged manufacturers to audit their 
suppliers against it, because, “at the end of the day, the 
responsibility for the quality of OINDP products rests with 
the manufacturer,” the SQWG member emphasized.

IPAC-RS’s outreach efforts have included numerous 
workshops, training sessions and web seminars to introduce 
suppliers and manufacturers to the guideline.

The response has been that suppliers want to be involved, 
and are generally “engaged” and “energized,” Falco 
commented. The working group conducting the training has 
a goal to add face-to-face training in Asia this year, since a 
lot of OINDP component supplier manufacturers are located 
there. “We want to get there earlyand often and build that 
foundation.”

The SQWG also met with regulatory agencies, 
including Health Canada and FDA, in its efforts to 
improve their understanding of the importance of 
OINDP component supply chain controls.

A one-day conference held via the web with Health Canada 
included reviewers, inspectors, and “every one of its major 
offices,” Falco pointed out.

“They were very energized, really interested, really 
appreciative of the work we had been doing. They had a lot 
of questions about the supply chain – questions they do not 
always get to ask because they do not go to [suppliers], they 
do not go to new valve manufacturers. All the information 
they get is from us. So this was an opportunity for them to 
meet suppliers and understand what they are doing.”

The group has also had meetings with the FDA, some 
informational and some for training. “We had about 40 
or 50 people come in to train them on what we are doing, 
what our supply chain looks like, and why they can have 
confidence in us,” Falco explained.

In addition, the SQWG has reached out to other 
IPAC-RS groups and industry organizations.

The SQWG has worked closely with the IPAC-RS materials 
working group, with the goal of educating component 
providers at all levels of the supply chain on the importance 
of adhering to the principles in the supplier quality guideline. 
This has been accomplished through combined workshops 
between the materials group and SQWG members.

“Now we have companies that manufacture resins and 
things way back in the supply chain that are engaged,that 
understand the quality systems, understand why we are 
asking them to do things. [They] are forthcoming with 
information, and are sharing best practices. That has been a 
big goal,” Falco noted.

“We are always looking for opportunities to collaborate 
with other organizations, because at the end of the day 
that is the best way to reach the most people – [through] 
organizations like Rx-360 and IPEC – to build on their base 
of companies that are already members, their information, 
and their knowledge. We are always looking for those types 
of partnerships.”

IPAC-RS Toolkits Help Provide Education and 
Consistency

Falco explained that, in addition to training, suppliers for 
OINDP products asked for help in specific areas where 
consistency was desired. The SQWG responded by creating 
“toolkits” for these areas. These include a quality 
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agreement template and OINDP performance and regulatory 
requirements toolkits.

The quality agreement template: ● highlights GMP 
requirements as described in 21CFR 211 and the IPAC-RS 
guideline ● provides general guidance on details to include 
in a quality agreement, and ● includes technical agreement 
considerations. The other two toolkits provide overviews of 
the relevant requirements and why they are important. All 
three include links to pertinent regulatory agency guidance 
documents.

“We put those toolkits together and we posted them on the 
website for free so people could get them. We fostered that 
consistency,” Falco pointed out.

The toolkits and training support the group’s 
overall goals to better understand component 
supply chains and ensure that all the players are 
on the same page regarding the requirements and  

their importance.

Because the OINDP components supply chain has an 
important impact on quality, safety, and efficacy of the final 
products, “we have to focus on it. It is not something that will 
ever go away. It is something that we will have to work on 
continuously, especially as our supply chains become more 
diverse and go to developing countries,” Falco stressed.

“We continue to partner with the supply chain to 
ensure quality of our devices and components through 
communication. That is our biggest take home – you have 
to communicate openly with an environment of trust and 
relationship-building with your customers. Pharmaceutical 
manufacturers and suppliers have got to be partners. You 
have to trust one another. If you do not, it does not work. 
And we have found that we can trust one another once we 
start to understand each other.”

This afternoon I am going to talk about building quality through the supply chain. It is all about building strong foundations 
because, as we all know, the foundation holds up the building. So if the foundation is not strong, your building or your 
supply chain or your product is not strong.

So let us jump back eleven years. It is 2000. We have all these problems with our supply chain and our products, and 
our regulators are not really comfortable about our products because they do not think we have control over our supply 
chain and our suppliers. We do not understand them.

I said to the newly-formed board of IPAC-RS, ‘I think we should get control of the supply chain. I think we should 
think about writing guidelines, and getting this all under control – making a better world and making products better 
for patients.’ Everyone looked around at me and said, ‘Barbara, you are crazy, why do you want to do that?’ I said, 
‘because I can do it, and it is the right thing to do.’

IPAC-RS Supplier Quality Working Group

That is just a little background about [the IPAC-RS Supplier Quality Working Group] and what we have been up to. I am 
going to talk a little today about: ● what this working group is ● what the supply chain is ● why quality is important to 
patients ● the quality of the supply chain ● what are we doing as manufacturers to ensure quality in the supply chain, 
and ● a little bit about the guideline and where we are today.

So what is this working group? This is a very unique working group. This was one of the first working groups that  
 

IPAC-RS SUPPLIER QUALITY WORKING GROUP’S BARBARA FALCO ON GMP 
INITIATIVES

At the IPAC-RS conference in late March, Barbara Falco, an industry consultant and member of the consor-
tium’s supplier quality working group, addressed the WG’s effort to help the global pharmaceutical and sup-
plier industry better ensure the quality of the components moving through the orally inhaled and nasal drug 
product (OINDP) supply chain. Falco discussed the development and implementation of the IPAC-RS “GMP 
Guideline for Suppliers of OINDP Device Components” and how it is now being incorporated into the Pharma-
ceutical Quality Group’s PS 9000 pharmaceutical packaging supplier umbrella guideline.
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was put together by IPAC-RS. It is very unique in that it has manufacturers of pharmaceutical products as well as  
suppliers working in collaboration freely and openly with equal footing in the same working group….

Here is a list of some of the suppliers that are working with us [including Aptargroup, Rexam, SHL group and West 
Pharma]. As I said, they have membership on the team, they have equal voting rights, and everything they say means 
as much as any of the pharma manufacturers. Initially, we talked about all topics related to quality, but very soon 
realized that we needed to focus on quality for the container-closure systems. That is what we are focusing on now.

So what is our mission? Our mission is [to] encourage quality through design. How many times have we eard that 
today and yesterday? And we will hear it again tomorrow. We want to have quality through design, not testing. We 
want to enable consistent quality in our components by having robust quality systems at our component suppliers. 
That is the key. We also want to simplify the products. We want to have harmonized guidelines and instructions so that 
everybody is on the same level playing field and everyone is working at a very high quality.

This is an example of a supply chain (see box at 
right).

You start with the raw material [which we call] N-3. 
There were 30 raw materials that were going to go 
into N-2, which are additives – which go on top of the 
raw materials, into the raw materials. Then you are 
going to take the N-2 components and you are going 
to put them together and turn them into N-1. It might 
be a valve, it might be a can, or might be an actuator. 
That goes to the pharma company…and then that 
goes to the patient.

So there are all these iterative steps in order to get 
the product to the patient, and we have to have control 
over all of those steps. As we all know, the supply chain is only as strong as the weakest link. You want all of your 
suppliers, no matter how far back, to be strong and high quality, because it is the one that is not that is going to break 
your chain.

There is a ripple effect when your chain breaks, 
and that ripple is felt by your patients. It could 
be recalls. It could be lack of product availability. 
It could be damage to patients. It could be 
damage to your brand name or to your company  
 
Anything that goes wrong in your supply chain 
can negatively impact your final product and your 
patient, so it directly affects patients through that 
ripple effect. 

Here is an idea we have all see with what we are 
dealing with. These are all examples of metered 
dose inhalers (see box at right).

This is how complex it is. Look at all those 
parts that go into one unit. Lots of things 
could go wrong. That is why you have to 
have control in that chain. The MDIs, single  
dose, small type dose, and refillable things are 
becoming very complex. Some of them are 
disposable, some are semi-disposable. We have  
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to deal with all of the configurations, [including] nebulizers and nasal sprays.

Some of the components we are talking about [include] resins, nylons and polyesters that we are getting from  
manufacturers – in some cases from manufacturers that we are [a very small amount] of their production.

So we have to get into partnerships with them and convince them to have high quality products, consistent products, 
because they are at the base, they are at the foundation of our product. We cannot lose sight of them.

Here is a good idea of how difficult this becomes when you look at the MDI valve. The MDI valve is N-1 –that is the 
valve. So going into the valve you have: ● elastomers ● maybe one or two polymers ● maybe an aluminum barrel ● 
the steel spring, and ● lubricant. Now you have seven components that go into the N-1. So your N-2 level is seven.

 
 
Let us take it down a step. Let us look at what goes into each of those N-2 components. Now we are at N-3 companies. Now 
we have 50 companies in the supply chain that could impact the quality of our product. This is why you have to understand 
that your supply chain quality systems have to be strong, and you have to know what is going on early in your product.  
 
These are CMC tests in the orally inhaled and nasal drug product (OINDP) FDA guidelines. 60% of the tests are directly 
linked to the quality of your container closure component for orally inhaled nasal drug products. For Health Canada, 
80% of the tests can be directly linked back to you container closure system. So, if you get it wrong, if your component 
supply is weak, you have very little chance of having good products, and we recognize that.

IPAC-RS Supplier Guideline Development and Implementation

What was the landscape back in 2000, when everybody thought that this was a feel-good project and that I was 
crazy? It was that there were people at all levels of the chain and there were broken links…. OINDP manufacturers 
were auditing to very different expectations. So these poor suppliers had audits regularly and had very different 
requirements from each supplier, because we all know each manufacturer said ‘I do it best, so you have to do it my 
way because I do it best.’ That was something we all had to overcome as a team.

There was really a lack of detailed quality guidelines specific to OINDP. The first thing we said was, ‘let us look at the 
whole landscape and see if this exists, because we are not in the business of writing guidelines and we do not want to  
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recreate the wheel.’ Well, there was no wheel, so we had to create it.

How were things happening back in 2000? You did your material selection qualification early on, you put your process 
controls in place, and you did this vast array of testing. This was our approach.

Now, where do we want to go? What is the work we have done? What is it enabling? And where are we going? [We 
are moving toward]: ● material selection and qualification – an early and huge amount of work ● quality by design up 
front ● getting to know your suppliers and your supply chain, and ● making the right choices based on leachable and 
extractable profiles – based on the things that are going to be important later on.

Then you are going to put your process controls in place. Your testing is going to be much smaller because you have 
built a quality product – you are not testing it in, you know it is there, and you are taking the right risk-based decisions 
at every step in that chain.

So, what did we do? Back in 2000, we did a survey to determine where the gaps were in GMP understanding, and 
in uniformity of customer expectations. We determined there was a guideline that was required, and…it took us until 
2006 to actually publish.

Many times someone from the team would stand up in a face-to-face meeting and say, ‘Barbara, why are we doing 
this? Do we really need to do this?’ I would remind them why we were doing this, and we would get back on board. 
Then in 2006 we published.

Basically, the goal of the guideline was to get all the ducks in a row if you are an OINDP component manufacturer. The 
things that we thought were important for you to have in control to get it right were things like the quality unit, change 
control, monitoring and measurement of product, contamination control and cleaning. These are all issues that are 
very important to our types of products but were not recognized in any guidelines.

Instead of trying to write a whole guideline, we decided to sit on top of an existing guideline. PS �000 was an existing 
guideline that we really liked quite a bit. It was user friendly, people liked it and it already incorporated the ISO 
9001:2000. So we said, ‘here we go, we have a guideline that has PS 9000, has ISO 9001, and if we just add in the 
things that are important to OINDPs, we get it all covered in one little book.’

That is what we did. We color-coded it to make it easier for people. So if one did not know what you needed to 
do specifically for an OINDP component, [they could] ‘go to the green section.’ All the other sections were a good 
foundation, so you needed to know them too.

This is a globally applicable standard. The PS 9000 works out of the U.K. We wanted to have one standard that is 
globally applicable, so we looked at all the guidelines, all the requirements across the globe, and said ‘if we do these 
things, we will meet that.’

It provides compliance with CFR 820, the device guidelines. And this is intended to compliment stand-alone devices, 
not to  usurp any of that. So everything we have done has been complimentary – we want to make life easier for 
ourselves and our supplier. That was our main goal.

Who does this guideline apply to? It applies to N-1, N-2, and N-3 [suppliers]. I talked about that a little bit. We really 
expect that N-1 suppliers are going to be compliant with the guideline – that they are going to follow it, they are going 
to use it, and they are going to audit their suppliers to it. And then we expect N-2 and N-3 suppliers to know about it 
and use it to the extent where it is reasonable in their companies to use it.

So what are the benefits of this guideline? The regulators get a benefit in that we can ensure confidence from them 
that we have control over our supply chain and are thereby understanding our supply chain better and managing it 
better, so we have higher quality.
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What are the suppliers getting? They have a clearer understanding of expectations as customers. They have more 
consistent expectations during audits. And it builds a better relationship between the customer and the supplier 
because you are constantly talking, everybody is at the same level, you understand one another, and you have a 
better relationship.

So what does pharma get? ● Consistent high quality components – we do not have any breaks in that critical supply 
chain. ● In addition, better relationships with our suppliers, and fewer supply chain events, which are the things that 
impact the patients and companies’ bottom lines. ● But the primary benefit always has been serving the patient. That 
is why we are all here these three days, [to learn] ‘how do we better serve the patient?’

With the implementation of the guideline, we encourage manufacturers to audit their suppliers against the guideline. 
At the end of the day, the responsibility for the quality of OINDP products rests with the manufacturer. We accept that. 
This guideline is in no way a means to deflect the work we need to do with our suppliers. It is a partnership to build 
better products that is beneficial to both sides.

Over the last four years we have done a number of workshops, training sessions, and web seminars to introduce 
suppliers to the guideline, to introduce manufacturers to it, to introduce it to regulators.

We did a web conference with Singapore at midnight, because it is a different part of the world. I volunteered to do 
it…. I have to tell you, we had a group of people in one room on this web conference who were like sponges. They just 
wanted the information. They wanted to be involved. They were engaged. They were energized. [We] had a goal this 
year, to get to Asia, and do a face-to-face training, because let us be honest, a lot of our suppliers are there now in 
developing countries. And we want to get there early and often and build that foundation. That is what we are up to.

We have also met several times with FDA and Health Canada…. Health Canada had a web conference in their 
Ottawa office. We had many reviewers in their office, we had inspectors, and then every one of their major offices 
were online on the web conference for the one-day training. They were very energized, really interested, really 
appreciative of the work we had been doing. They had a lot of questions about the supply chain – questions they 
do not always get to ask because they do not go to [suppliers], they do not go to new valve manufacturers. All the 
information they get is from us. So this was an opportunity for them to meet suppliers and understand what they are 
doing.

Same thing with the FDA – we had two or three meetings with the FDA. Some were informational and some were 
training. We had about 40 or 50 people come in to train them on what we are doing, what our supply chain looks like, 
and why they can have confidence in us.

On-Going Work and PS-�000

We have still been working. We have done some tool kits. Our suppliers kept saying, ‘wouldn’t it be great if we had 
consistency, if we had documents available for quality agreement templates, regulatory requirements, and performance 
requirements of OINDPs?’ So we put those tool kits together and we posted them on the website for free so people 
could get them. We fostered that consistency.

So what have I been up to the last year? Remember when I talked about the PS 9000 guideline that we are sitting 
on top of? About a year ago, or more now, PS 9000 reached out to us. The Pharmaceuticals Quality Group (PQG) 
– a quality group in the U.K. – said, ‘we really like the IPAC-RS components you added to the guideline, and we are 
rewriting our guideline to make it more globally applicable, more user-friendly, and to update it to today’s standards. 
Would you engage and partner with us in writing the new guideline?’

We did a lot of heart and soul searching because we like our guideline, we like the control we had over that. And it is a 
lot of work – we all knew that. But we decided to launch into this and engage. And so what we are doing now is working 
with PS 9000 to incorporate all of the IPAC-RS language directly into PS 9000.

The next version coming out is going to have all of the things required for OINDPs as part of the standard language. 
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It is going to be one guideline, instead of multiple ones. It has concepts from ISO 9001, ISO 15738, and ISO9000…so 
it is going to have everything in one place, which is what we want.

Now, we have got a lot [of people] on our drafting team. We have pharmaceutical suppliers, packaging components 
suppliers, pharmaceutical manufacturers, service providers, consultants, and all types of people from the industry 
working on drafting the new guideline. We met six times in 2010 and 2011, and the first draft was what was circulated 
to the suppliers and the pharmaceutical manufacturers for comment in 2010.

We met in November of 2010 and January of 2011 to address every single comment. I think we had 700 comments. 
We responded in writing to each comment on whether we adopted the comment or not, and why. The final draft is now 
completed as of February and it is ready to go to the next step.

What is the next step? As of 10:30 this morning, I am the chair of the training committee because no one else wanted 
to do it, and again I like those lost causes…. I am the only person on the team from the U.S., and if I do this for the rest 
of the world, then I can bring it back and do it here at home. You are going to be hearing about that coming up – about 
how to train against new guidelines.

The great thing about the new guideline [is that] it is PS 9000, so companies will be able to be certified against it. Our 
guideline was a guideline that could not be certified against. There will be certifying bodies that can certify against the 
guideline. And that is our first step. Before we launch on Sept. 14th 2011 – that is our set launch date – we are going to 
be training the certifying bodies so that the auditors can go out immediately and recertify companies against the new 
guidelines. That is a step we always wanted to take – to be certified against the guideline.

A lot of the things we thought were very important to OINDPs are now going to be generally accepted practice for all 
components, for all drug types. So if you are a primary packaging component, some of the things we thought were very 
important that were not in PS 9000, were not in ISO, are now going to be in the new guideline – things like the quality 
unit, change control, a lot of the things that are very important to us [including] leachables and extractables. They will 
be in there for OINDPs and for other difficult and complex [products].

Basically that is what we have done. This is the next Everest that we are going to climb. We are reaching out now. 
This guideline will be able to be used by component manufacturers for all types of components, and it will be able to 
be certified against, which is a huge step for us.

It is going to be live when we launch – web-based, interactive, and free. That is another goal we have. We do not 
want people to have to buy it. We want you, with a click of a mouse, to get in there, click on the color you want, and 
everything you need to know about being an OINDP component manufacturer pops up on your screen – that is what 
we have been working towards. Once we do that, we will figure out something else we really need to do.

We have been doing a lot of on-going work and outreach. We are continuing to work with the IPAC-RS materials 
working group. We have worked very closely with them over the years. The goal was to bring more and more suppliers 
deeper in the supply chain into the fold, and we have done that at a lot of our combined workshops. Now we have 
companies that manufacture resins and things way back in the supply chain that are engaged, that understand the 
quality systems, understand why we are asking them to do things. [They] are forthcoming with information, and are 
sharing best practices. That has been a big goal. We have done a lot of those training sessions in the U.S. and the 
E.U., and now we really want to do Asia. So that is another goal.

We are always looking for opportunities to collaborate with other organizations, because at the end of the day that 
is the best way to reach the most people – [through] organizations like Rx-360 and IPEC – to build on their base of 
companies that are already members, their information, and their knowledge. We are always looking for those type of 
partnerships.
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Summary

In summary, the OINDP components supply chain has a very big impact on quality, safety, and efficacy of the products 
for our patients, so we have to focus on it. It is not something that will ever go away. It is something that we will have 
to work on continuously, especially as our supply chains become more diverse and go to developing countries.

We continue to partner with the supply chain to ensure quality of our devices and components through communication. 
That is our biggest take home – you have to communicate openly with an environment of trust and relationship-building 
with your customers. Pharmaceutical manufacturers and suppliers have got to be partners. You have to trust one 
another. If you do not, it does not work. And we have found that we can trust one another once we start to understand 
each other.

  IPQ wishes to thank the following sponsors:

                    For subscription and sponsorship information visit IPQpubs.com
                                or contact Rich Messmer — messmer@IPQpubs.com, Tel: 540-246-3923.
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ICH Position Papers Shed Light on Q8-10 Implementation

The ICH Quality Implementation Working Group (IWG) is 
progressing in its effort to develop a series of six position 
papers covering issues identified by the industry and health 
agency participants at the 2010 ICH Q8-10 training sessions 
as needing further clarification. The IWG is planning to 
complete the six papers by the end of 2011.

The first three of the six are now being prepared with the 
goal of finishing them at the ICH meeting in Cincinnati, 
Ohio in June. These three will cover: ● criticality ● the control 
strategy, and ● what to include in dossiers.

The second three – to be developed in the latter part of the 
year – will cover ● design space ● the role and maintenance 
of models in QbD, and ● process validation/continuous 
process verification.

The papers represent a final project for the IWG, which 
was formed in 2008 to foster a harmonized interpretation 
of the principles in the Q8-10 guidelines and support the 
implementation of the new quality paradigm in the ICH 
regions and globally.

Position Papers Will Reflect Input from EU, US 
and Japan Workshops

The Implementation Working Group started its work 
by identifying general themes in the high-level Q8-10 
guidelines that were viewed as needing further clarification. 
The issues identified included knowledge management, 
design space, the control strategy, real-time release testing, 
the pharmaceutical quality system, and the impact of the 
new paradigm on regulatory inspections.

Q&As were developed to help fill specific technical and 
regulatory gaps – 45 of these Q&As were published on the 
ICH website during 2009 and 2010.

The IWG supported the ICH Global Cooperation Group 
in organizing training in Beijing and Kuala Lumpur, and 
identified topics for potential collaboration with outside 
organizations. Attention was also placed on whether the 
earlier ICH quality guidelines were consistent with the Q8-
10/QbD principles and where changes may be warranted.

A main focus for the IWG during 2010 was a series 
of three “training” workshops on the “integrated 
implementation of Q8, 9 and 10,” held in each of 
the ICH regions.

A European session took place in Tallinn, Estonia in 
June, followed by one in Washington in October – both 
cosponsored by the associations PDA and ISPE. A workshop 
was held in Tokyo in November in conjunction with ICH’s 
scheduled meeting in Japan the following week.

Regulators made up a substantial percentage of the attendees 
at the three workshops. They included both reviewers/
assessors and inspectors, although the assessors were a clear 
majority. The industry attendees represented a diverse mix 
of development, manufacturing, quality and regulatory 
functions.

The facilitators were from both industry and the agencies, 
and for the EU and US trainings, were generally members of 
the IWG and/or other Q8-10 working groups.

The sessions were built on the same model. They began 
with plenary presentations on the development, assessment, 
manufacturing, and inspection components of Q8-10 
implementation. A mock case study was developed for 
the workshops to elucidate the application of QbD in these 
phases of the product lifecycle.

With the case study as an anchor for the discussions, breakout 
sessions followed on design space, control strategy, quality 
risk management, and pharmaceutical quality systems, 
through which the participants rotated.

In the breakout sessions, the IWG solicited input from the 
participants on three primary questions related to the ICH 
Q8-10 guidelines: • Are we clear with the key messages? • 
Are there practical concerns on implementation? • Where 
is more clarification required for practical harmonized 
implementation?

The issues identified by the industry and agency 
participants during the breakout sessions helped 
the IWG shape the focus of the six papers it is 
developing to supplement the guidance in Q8-10.

The participants generally concurred that the new paradigm 
was not yet fully implemented. There were some concerns 
expressed about the cost and the impact on time to market.

It was also noted that lack of global harmonization in Q8-
10 implementation outside the ICH regions could have a 
negative impact in the future. Of particular concern was 
the impact of different change management regulatory 
processes over the product lifecycle.
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Design Space (DS)

● Inclusion of noncritical parameters in the process description; change management of noncritical parameters included 
in the DS

● Expectation of DS verification at full scale; selection of scale independent parameters

● Approach to process validation for QbD products with a DS

● Tech transfer of DS – development to manufacturing, site to site, firm to third party

● Verification, updating and maintenance of models, and regulatory implications

● Clinical relevance of DS; impact of changes to DS on clinical safety and efficacy

Control Strategy (CS)

● Linkage between CS, quality systems and GMPs

● Linkage between quality target product profile (QTPP), critical quality attributes (CQAs) and specifications

● Inclusion in overall CS of: lifecycle approach; justification of decisions; verification of linkages; and consideration of 
material properties and suppliers

● Difference between specifications, real-time release testing (RTRT) and in-process controls/tests

● Requirement for a robust quality system in an RTRT environment

Q�-10 ISSUES IDENTIFIED AT ICH TRAINING WORKSHOPS

The following areas of concern were identified by the industry and agency participants in the ICH training work-
shop breakout sessions on design space, control strategy, pharmaceutical quality system and quality risk man-
agement. The issues identified during the workshops, held in the US, Europe and Japan, are helping the IWG 
shape the focus of the six position papers it is developing to supplement the guidance provided in Q8-10.

Emphasis was also placed by participants on the need for 
further training of both industry and regulators. It was 
agreed that close dialogue between the two and between 
inspectors and assessors was key before, during and after 
assessment, and that the inspector/assessor roles warranted 
further clarification.

At a CMC workshop cosponsored by DIA and 
AAPS in Washington, D.C. in February, Office of 
New Drug Quality Assessment (ONDQA) Director 
and IWG member Moheb Nasr outlined the main 
areas of concern that were identified during the 
breakout sessions related to the four designated 
topics of design space, control strategy, product 
quality systems, and quality risk management (see 
box below).

Explaining the IWG’s decision to develop the six papers, 
which, he said, the IWG is informally referring to as “points 
to consider,” Nasr encouraged the CMC Forum attendees 
to share relevant thoughts “with your representative” on 
the working group.
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● Description of a CS in a regulatory submission; how much to include beyond current expectations; adequacy of 
current CTD format

● Evolution of a CS during the product lifecycle

● Linkage of models to change control

Pharmaceutical Quality System (PQS)

● Q10 PQS must be in place to implement Q8/Q9 and support robust change management

● Business case for implementing Q10 may not be clear to senior management; cost vs. benefit

● Lack of experience with DS and PQS to manage changes within and outside the DS

● Level of PQS information to include in the application (as per control strategy)

Quality Risk Management (QRM)

● Inclusion of QRM in the PQS

● Impact of QRM approaches on product approvals and inspections

● Communication of QRM knowledge to stakeholders in a consistent and timely manner

● Difference between risk reduction and CS

● Justifications of QRM decisions, including rationale for risk acceptance decision; importance of rank order vs. 
actual score

● Use of various QRM tools and their relative strengths and weaknesses

● Variability in risk acceptance decisions and inconsistency in acceptability of residual risks

QbD Filing Experience in EU Supports IWG 
GuidanceTargets

At a CASSS/EMA biotech CMC Strategy Forum in 
Barcelona, Spain in March, Mats Welin, a senior expert 
in Sweden’s Medical Products Agency (MPA) and IWG 
member for EMA, discussed the EU regulator experience in 
assessing recent QbD applications and mockups and where 
the IWG is going with its position papers.

Welin commented on what QbD submissions to the 
EMA have looked like to date and their strengths and 
weaknesses. 

His discussion at the CMC forum on the EMA applications 
provided further insight into the issues that were identified 
at the training sessions and how they are playing out as 
firms proceed to interact with regulators on the new 
paradigm concepts.

The EMA has seen, Welin said:

 • more discussion on criticality and how that  
 impacts the control strategy.

 • enhanced development sections to “describe  
 how companies got where they did in their  
 process – which is very valuable because it  
 makes  us understand why things are chosen  
 the way they are”

 • more design-of-experiment studies to verify  
 interactions - which are “equally relavant to  
 traditional     applications,” and

 ● “some extended process validation,” with   
 wider proposed ranges.
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Applications Need to Build Assessor 
Confidence in the Control Strategy

The acceptability of the “outer boundaries” of the proposed 
ranges has been an issue for the EMA in assessing the QbD 
application filings, Welin said, adding that the “real data” to 
support the boundaries may be missing.

“The process was built up from development-scale studies. 
And then comes some three-standard-deviation validation 
studies, middle-of-the-road, which are not really challenging 
the outer boundaries.” The limits are established in small-
scale experiments, but these are often not described in 
reports or summaries.

While it is not feasible to challenge the outer boundaries at 
large-scale, he cautioned that regulators will want to see a 
better justification of the small-scale decision making and 
the relevant data to be sure that it is applicable to full scale.

The Swedish official suggested that a protocol approach 
could be used through which the firm would committo 
extra analysis in the initial full-scale batches to confirm the 
design space parameters. This approach would embody the 
continuous process verification concept and provide more 
regulator assurance, while not necessitating a change filing 
later as the testing regimen is adjusted.

Not giving the regulators this kind of action plan may mean 
that they would not be comfortable approving as large a 
design space, he noted. The issue of whether large-scale 
data is needed and to what extent warrants discussion and 
clarification, he said

Another concern is that it has not been obvious to 
the EMA assessors that the lessons learned during 
development will result in process refinement to 
assure that the critical quality attributes will remain 
within their acceptance criteria.

As is being discussed in the Q11 drug substance guideline 
context, Welin commented, “the iterative process of looking 
at the process again and again and using the prior knowledg 
what went bad – and to feed that into the process is not 
optimal in all cases.”

The issues around how the linkages are verified from small 
scale to full manufacturing, and what continuous process 
verification implies for the control strategy and change 
management across the product lifecycle, were prominent 
in the discussions at the ICH training breakout sessions. In 
turn, the participants questioned what extra information on 
the control strategy and its evolution needs to be included in 
QbD submissions.

With important implications for both regulators 
and applicants, the amount of process and control 
information to provide in the application was a 
common theme at the ICH workshops and will be 
addressed in one of the upcoming IWG papers.

Insufficient data in the applications means that more has 
to be “verified at inspection,” Welin stressed. However, 
verifying large amounts of the QbD-related data during an 
inspection “is not possible” due to time constraints.

During their initial assessment of some QbD applications, 
he stressed, EU regulators have seen “severe deficiencies 
in certain parts” that generate “requests for substantial 
documentation.” This creates time pressures for the 
company and for the regulators, who then “have about one 
month to do everything.”

The MPA official suggested that firms “try to find a way to 
reach a level of documentation that we think is appropriate 
and that is very clear, so we do not need to discuss what 
should be in the application and what should not.”

Welin added that filing an application in electronic 
form has advantages for both companies and 
regulators.

“In an electronic format it is possible to just add links,” he 
explained, noting that he has seen “some good examples” 
where the quality overall summary is described “90% 
sufficiently well” and the more detailed documentation is 
included as links.

Assessors Will Want Transparency on 
Criticality Decision Making

In discussing the EMA experience with QbD applications, 
Welin addressed another theme that was salient during 
the training sessions – that of how criticality is defined in 
the process parameter and quality attribute contexts and 
understanding the impact of criticality rankings on the 
control strategy.

He explained that “transparency” about the criticality 
decisions is needed for the QbD review process. As an 
assessor, he explained, “I could agree or I could disagree,” 
but only if there is “sufficient data to understand how you 
got where you did.”

The basis for determining what is critical vs. noncritical 
should be clearly explained and justified in the submission, 
Welin stressed, adding that the use of charts and graphs is 
helpful. He cited the content and format of the “A-MAb” 
case study as “quite good” in that regard. The data on the 
ranges for non-critical parameters do not need to be filed, 
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he said, but regulators will want to know that the limits will 
be monitored by the firm’s quality system.

Addressing critical quality attributes, Welin 
acknowledged that setting ranges for CQAs in the 
submission can be difficult,” because at the time of 
filing, the determination is based on a small number 
of clinical batches, which may contain “too little 
variability…to set limits based only on those.”

“So what is the desired quality?” he queried. “What are the 
CQAs? It is not that easy. It is up to you to convince us that 
you are looking for the correct things, but also to convince us 
that what you are not looking for is of less importance.”

The MPA official differentiated the determination of 
criticality in the quality attribute context from its meaning 
in the risk management context, suggesting that the issue 
warranted more discussion.

The criticality of the attribute is based on the severity of 
potential patient harm and does not factor in the occurrence 
and detectability as per risk assessments. As such, once an 
attribute is determined to be critical, the designation does 

not change. The risk related to the CQA can be mitigated to 
an acceptable level, “but it is still critical.”

Another area pointed out by Welin as needing 
attention based on the EMA experience, which 
was not discussed in any significant way at the 
workshops, is the testing of clinical trial vs. 
commercial material.

“What we see, now and then,” he explained, are references 
in the application to the limits that were used in the clinical 
studies. Firms need to “validate to show that your process is 
capable of fulfilling the specifications that were used during 
the clinical trials.”

The regulator stressed that it is important to consider clinical 
experience during process validation, but that the clinical 
trial specs do not necessarily form the basis for acceptance 
criteria in validation studies.

“It is not the limits that you have used during the trials 
that are important,” he pointed out. “It is the results of the 
material that went into people that is very important.”
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Regulatory Focus on Good Distribution Practices Intensifying Across  
the Globe
The focus on good distribution practices (GDPs) during 
regulatory inspections has increased dramatically recently, 
and the global regulatory community is working on a variety 
of fronts to refine GDP guidance, standards, regulations and 
the legislative framework to support them.

The extension of GMP principles from the plant floor to 
the product distribution chain, and the quality systems 
needed to support that extension, were explored at 
PDA’s annual Pharmaceutical Cold Chain Management 
Conference in Bethesda, Maryland in early March.

At the conference, Abbott Distribution Compliance 
QA Director David Ulrich provided an in-
depth analysis of how the GDP component of 
GMP regulation and practice is emerging into 
prominence around the world and the form it is 
taking in regulations and inspection practice.

Reflecting a significant research effort by the supply chain 
expert and his Abbott colleagues, Ulrich’s analysis of the 
progress and divergences in GDP expectations around 
the world provides a roadmap for the international 
pharmaceutical community on where its harmonization 
efforts need to be directed.

Inspector Focus Shifting to GDPs

The increasing regulatory concern with GDPs is being 
reflected in what inspectors are looking for and finding 
during GMP inspections.

Many inspectors, especially those from outside the 
US, “seem to be [asking] even more questions on our 
supply chain maintenance than our manufacturing 
process,” Ulrich commented.

“If you go back 5, 10, 15 years ago, very little was looked 
at for supply chain temperature control, very little was 
looked at for anti-counterfeit, and very little was looked at 
on serialization. Those are now typical audit observations 
and typical audit terminology.”

At issue is the complexity of the supply chain and the 
large number of distributors, wholesalers and repackers 
that handle the products, which create opportunities for 
error and the potential for compromised product reaching 
the pharmacy or the patient. For products requiring strict 
temperature control throughout the distribution chain, the 
challenges are particularly daunting.

Ulrich shared that Abbott had five inspections in 
2010 – from ANVISA, Health Canada, the Irish 
Medicines Board, MHRA and “an EU body” 
– that focused on manufacturing supply chain 
temperature controls from the API through the 
bulk finished goods.

The agencies were interested in “what we are doing to prove 
that when we ship from Campoverdi Italy through Miami to 
a third party manufacturer (TPM) in Tampa…that we have 
temperature controls there and other controls.”

The inspections focused as well on temperature control 
during distribution of the finished product, Ulrich 
explained, and how Abbott ensured that “by the time it 
gets to the customer that it is safe and efficacious versus the 
temperature in the supply chain.”

Also gaining attention in GMP inspections is the 
flow of information that accompanies the products 
through the supply chain.

Ulrich noted that in 2010, Abbott received observations at a 
European manufacturing site, both from South Korea and 
an “atypical auditor,” based on questioning about how the 
firm knew its product and information flow were authentic 
after shipment from Italy to Germany.

GDPs Embody GMP/Quality System Principles

Ulrich stressed that regulators are now “migrating 
manufacturing practices that are considered standard 
practices into the supply chain” and expanding their quality 
systems accordingly. “The GDPs started with a focus on 
cold chain and now they have migrated to a holistic supply 
chain quality system – just like manufacturing.”

The GXPs, he noted – GMPs, good clinical practices (GCPs), 
good laboratory practices (GLPs), and the GDPs – “are all 
looking at the same thing. They are looking at ‘what is your 
quality system’ to prove to an auditor that from point A to 
point B of your product, whether it be a medical device or a 
pharmaceutical, etc., that you have proper controls in place 
to prove that it is safe and efficacious at the time it gets to 
the patient level.”

Ulrich pointed out that while the US has GMPs, GLPs and 
GCPs under the FD&C Act and in its regulations, there is 
no law specific to GDPs. However, the GMPS in 21 CFR 
210-211, 600 and 820 “all talk to supply chain controls very 
briefly, and that is what FDA audits you on.”
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In the fall of 2010, the World Health Organization (WHO) 
issued revised GDP guidelines. “When I read these GDPs,” 
the Abbott official commented, “they look almost identical 
to the GMPs.”

Ulrich emphasized the importance of all partners in 
the supply chain – including packaging engineers, 
freight forwarders, brokers, airlines and trucking 
companies – understanding and complying with 
GDPs.

Pharmaceutical firms, in turn, should ask their supply chain 
partners if they understand and follow GDPs. If not, he advised 
training them and putting together quality agreements to 
define their respective supply chain responsibilities.

The Abbott official explained that his firm had received 
an observation from the UK’s Medicines and Healthcare 
products Regulatory Authority (MHRA) last year relating to 
the communication around licensing between the plant and 
the wholesaler to which it was selling.

“Now there has got to be not just a quality agreement in 
place,” he stressed. “There has to be this communication that 
you are a licensed wholesaler and I can sell my product to 
you. And they will come back and say ‘are you a licensed 
manufacturer that we can buy from?’ It is not just a quality 
agreement. It is this legal agreement that says we are both 
qualified to produce and/or ship product.”

Ulrich pointed to a shift of attention among 
regulators over the past five years away from a 
specific focus on the cold chain. “That term is 
long gone in my opinion – it is now ‘temperature 
management for the supply chain.’”

Whether the product needs to be kept frozen, refrigerated, 
or at controlled room temperature (CRT), regulators are 
expecting that firms ensure those conditions are met and 
documented. “If you label it at a certain temperature for 
storage,” Ulrich cautioned, “you have to distribute it at that 
temperature – prove that you are at that temperature. And if 
you are going to ship outside that range, depending on the 
country, have data to support that.”

The agencies of Saudi Arabia, Turkey, Israel, the Czech 
Republic and South Korea are among those focusing on 
temperature monitoring of CRT products during shipment.

Ulrich noted that Abbott was then responding to an 
observation from a South Korean inspection of a third-party 
manufacturer regarding a lack of temperature monitoring 
for a product labeled for storage at 20°-25°C in spite of the 
product being “incredibly robust. It could sit at 40° C for 
three months and be fine. It could sit at 50° C for a month 

and be okay.”

Import Practices and Distribution Control Also 
Part of the GDP Equation

Although temperature management is an important 
component of GDPs, Ulrich noted that there are two other 
components that are also receiving increasing attention: 
import practices and distribution control systems. He 
provided a listing of the major global initiatives under way 
in all three of these key areas (see box next page). 

Regarding import practices, Ulrich stressed, “whether you 
are shipping from Chicago to the Netherlands, or Italy 
to Tampa, from your company to your company or third-
party manufacturer to third-party manufacturer, if it is part 
of your filing, if it is part of your marketing authorization, 
you are responsible for it.” This includes the accompanying 
information flow, which is “not just temperature 
management. It is a certificate of analysis and everything 
else that is required.”

The Transportation Security Administration (TSA) “is 
looking at the certified cargo screening facilities [and] the 
certified cargo screening program,” he explained.

The “Rules of Origin” – including country-of-origin labeling 
– can be interpreted differently depending on the agency 
or ministry that is looking at the data, he said. “When you 
import, the ministry of health might want the country of 
origin to be different from customs. Customs looks at it from 
a dollar point of view. The ministry of heath looks at it from 
the marketing authorization [perspective].”

Ulrich pointed out that the US has been “very prolific in 
writing guidelines in regards to protecting our borders [from] 
counterfeits.” Referencing the compliance policy guide FDA 
issued cautioning about the use of radio frequency temp 
tales (RFTT), he commented that he does not necessarily 
concur with the agency’s logic in this regard.

GS1, a non-profit standards-setting organization, 
has made available a set of unique global 
identifier numbers, including the global location 
number (GLN), which can be used to identify 
individual facilities uniquely, and the global trade 
identification number (GTIN), used to identify 
individual products (see story on page 57).

These numbers are compatible with the standard numerical 
identifiers (SNIs) and unique device identifiers (UDIs) that 
FDA is rolling out. 

The agency issued a final guidance on SNI use in early 2010. 
In late February, FDA held a whole day teleconference on 
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UDI use. Ulrich commented that the teleconference covered 
“how to take a pump that goes to a hospital, that delivers a 
large volume parenteral (LVP), and track that pump to make 
sure that it is working properly.”

He explained that the SNIs are designed to, “at the unit level, 
get to the patient at dispensing and say ‘it is not counterfeit, 
it has got proper temperature management, and it is what it 
says it is.’”

By 2015, “or sooner,” the Abbott official said, “we will all 
be doing serialization on products. So you will have a lot 
of 35,000 syringes coming out. Each one of those will be 
individually labeled. It will be part of your cloud system, 
your serialized numbering system, so that when it goes from 
you to the wholesaler, to the pharmacy, to the patient, that 
number gets turned off and it can never come back into the 
supply chain. So it is track and trace, it is a pedigree, and it 

is anti-counterfeit.”

Harmonized Global GDPs Through ICH?

Ulrich noted that there are many GDP regulations around 
the globe already in force, and new regulations coming out.

In his presentation at the PDA meeting, the cold 
chain expert summarized and compared the 
regulations and requirements from 37 countries 
and standard-setting organizations, focusing, in 
particular, on their temperature control aspects. 
[Editor’s Note: Ulrich’s full discussion is appended 
on page 33.]

All 37 “are asking categorically for the same thing, but 
some of them [are] a little more specific than others,” he 
summarized.
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For example, the European guidelines on GDPs as well as those 
from Egypt and Health Canada are looking to wholesalers 
to ensure that the appropriate supply chain controls are in 
place. “Instead of going to the pharmaceutical manufacturer 
and saying ‘you are solely responsible for your GDPs,’ they 
are going to the wholesalers and telling them to push back 
to manufacturers and say, ‘if you want us to distribute your 
product, you have to follow these guidelines.’”

South Korea, Turkey and Argentina have all updated their 
GDPs, but have included little about supply chain temperature 
management. Instead, requirements for electronic pedigree 
and serialization have been added.

Regarding pedigree requirements, laws are already in force 
in Turkey. Abbott is “already serialized into Turkey right 
now, as many of you are,” Ulrich stated. South Korea and 
Argentina have serialization laws on the books that are not 
yet ratified, and Brazil is also working on what should be 
required from manufacturers.

The increasing global focus on GDPs, and the 
burgeoning number of players and requirements in 
the regulatory arena, is creating a strong impetus for 
harmonization – potentially through a compelling 
forum like ICH.

“FDA last year said they were going to partner with the EU 
and issue a joint GDP document,” Ulrich noted, although the 
effort has been slow in gaining traction. 

Adding a joint GDP guideline to the API GMP, quality 
system and quality-by-design family for the ICH egions and 
observer countries – “something like a Q12 or Q13” – would 
provide “a better standard,” he maintained. “Right now 
there are 37 out there.”

             
  Download from the story:

   • David Ulrich’s presentation with links

  

Updated and Newly Issued Regulation and 
Guidance

Regulatory Guidances

Argentina
Australia
Austria
Brazil
Canada
China
Czech Republic
EU
EMA

Egypt
FDA
ICH
India (IPPO)
Ireland
Italy
Malaysia
Mexico
MHRA

Romania
Saudi Arabia
Singapore
S. Africa
S. Korea
UAE
Venezuela
WHO

Expanded focus on regulatory
AND

Standards-based Guidance

           Recently 
             Issued/
           Updated

Process
PDA Technical Support

No. 39 Revised 2007
No. 46 Issued 2009

Standards
USP <1079>

IATA PCR, Ch. 17, 2009
AFF et SFSP*

Recently 
Issued/
Updated

*Guide P ratique:   C hainedu froid de medicament

http://www.ipqpubs.com/wp-content/uploads/2011/04/David-Ulrich.pdf


                                           MONTHLY UPDATE - APRIL 2011

WWW.IPQPUBS.COM
APRIL  2011      ��

                                           MONTHLY UPDATE - APRIL 2011

APRIL  2011      ��

WHO

In November 2010, WHO issued its [Model requirements for the storage and transport of time and temperature-
sensitive pharmaceutical products] as a finalized document. Even though it says ‘draft,’ it was issued July 31st, 2010, 
and got codified as an official document in November.

What is this 42 page document asking for? In my opinion it [contains] all very standard requests, and it is excellent to 
read what the GDPs are from the World Health Organization’s point of view.

The guideline sets out standard principles for temperature management, quality management, organization and 
personnel – that sounds just like the GMPs – and premises and storage. So whether it is a third party manufacturer 
or your distribution center, or you are going to a freight forwarder that is doing some cross-packing, those operations 
have to have proper controls in place. [Also included are sections on] repackaging, relabeling, complaints, recalls, 
returned products, imports and contracting.

When I read these GDPs that have just been issued a couple months ago by the WHO, they look almost identical to 
the GMPs. We can take these types of technologies, these types of quality systems, and work with our packaging 
engineers, our freight forwarders, our brokers, the airlines, the trucking companies, etc. and say, ‘when I hand my 
product off to you, do you even know what the GDPs are? If not, let us train you on it, put together a quality agreement, 
and move on from there.’

Europe

GDP Guidelines: Here is another set that come out in December 2009 – the European guidelines on the GDPs. What 
is very interesting about this is that we are going to go through 37 of these. Many countries have at least one. Some 
have more than one. The FDA does not actually have something called the GDPs, but once again, they feel that they 
are imbedded into the GMPs 21 CFR 210/211.

The FDA last year said they were going to partner with the EU and issue a joint GDP document. That is wonderful. 
However, after our first meeting we have no feedback from the FDA. They have got a lot of stuff going on right now. 
But to have something like a Q7A or a Q12 or Q13 that says ‘we have API practices, we have GMP practices, we have 
quality by design practices, we have GDP practices’ – to have something issued as a joint [document] between Japan, 
Europe, and the U.S. with Canada and the U.K. involved…gives a better standard. Right now there are 37 out there.

This [EU] document talks specifically to a lot of stuff: A level of quality should be maintained. Wholesalers must comply 
with principles and guidelines on GDP.

What is interesting about the European guidelines on GDPs is that they are telling the wholesaler to push back to the 
manufacturer to make sure there are proper supply chains in place. We see that in Egypt and Health Canada as well. 
Instead of going to the pharmaceutical manufacturer and saying ‘you are solely responsible for your GDPs,’ they are 
going to the wholesalers and telling them to push back to manufacturers and say ‘if you want us to distribute your 
product you have to follow these guidelines.’

Specific temperature storage conditions: areas should be equipped with temperature recorders to record temperatures. 
That makes total sense if you have a walk-in cold room or if you have a [refrigerated] truck. 

ABBOTT’S DAVID ULRICH ON NEW/UPDATED GDPs AROUND THE WORLD

At PDA’s cold chain management conference in early March, Abbott Pharmaceutical Distribution Compliance 
QA Director David Ulrich provided a survey of the evolving good distribution practice (GDP) regulatory land-
scape worldwide. Ulrich addressed how the GMP/quality system umbrella is expanding to encompass GDP 
concepts and the ongoing GDP initiatives among international organizations and regulatory agencies. The fol-
lowing is his synopsis of the main GDP regulations and guidances that have recently been issued or updated 
around the world.
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‘Deliveries to authorized wholesalers or authorized persons only.’ What does that mean? We had an audit observation 
from about a year ago where in the U.K., the MHRA came in and said ‘show us you are bona fide.’ When I got that 
observation, I said, ‘what the heck does that mean?’ What that specifically means is that

you have a wholesaler’s license or you have a registered pharmacy’s license and that has been communicated to who 
you are buying product from. Ten years ago you could pretty much sell product to people who were buying it, especially 
wholesalers.

Now there has got to be not just a quality agreement in place, there has to be this communication that you are a licensed 
wholesaler and I can sell my product to you. And they will come back and say ‘are you a licensed manufacturer that 
we can buy from?’ So it is not just a quality agreement, it is this legal agreement that says, ‘we are both qualified to 
produce and/or ship product that falls under the pharmacy laws out there.’

‘Temperature controlled products must be transported by appropriately specialized means.’ I love that statement 
because it gives me a little leeway to design my own quality process around it. What I do not want is a regulator saying, 
‘you have to temperature map every vehicle, and you have got to have three monitoring devices on every shipment 
to prove that your temperature map worked.’ To me that seems a little bit extreme, but we do see some regulations 
heading in that direction.

Returns of non-defective medical products: We at my company have had many conversations this past year in regards 
to, if something goes out to a wholesaler and it is an overstock, and it comes back and I have proper temperature 
monitoring, can I restock it and resell it? But if it comes back but it is kind of cool out and I have one temperature device 
but it is a full truck, can I extrapolate there? Say it has been out in the market for six months and it comes back – can 
I rely on the wholesaler, after six months of storing it, to restock it and sell it, especially if I have a market for it? So, 
restocks and returns are becoming more visible….

IPEC Europe: As we heard this morning…it is not just the active ingredient you are worried about in regards to 
temperatures in your supply chain.

What about your excipients? Low and behold the International Pharmaceutical Excipient Council of Europe pops up 
and comes out with its own GDPs. They are about 4 years old. My personal opinion is that they read excellently. They 
read as well as pharmaceutical GMPs and GDPs should….

So what triggered the excipient group to go out there and run faster than pharmaceutical manufacturers with regard 
to active ingredients? How are excipients ahead of us? Well if you look at the melamine issue that [Eli Lilly regulatory 
scientist and PCCIG member] Bob Seevers talked about, the heparin and ethylene glycol issues, the first one and 
the last one are more [about] excipients, the middle one really is not. However, they are considered additives to your 
pharmaceutical manufacturing process, so they fall into this excipient guideline….That is how the Excipient Council 
got a little bit ahead of us because, categorically speaking, these were excipients.

[In their GDPs, IPEC] gets into the detail [on] what they think the issue is and what they think the explanation is to make 
it a better quality system. It is definitely a good read, it is worth reading.

However, if you print out everything I am giving you here, it turns out to be about 1,400 pages. It takes a long time 
to read that. It took me a whole year to put this together. But the bottom line is, they are all relatively the same, and 
categorically [cover] the same things. Just a couple of things are a little more specific.

Directive �001/��: This has been updated in 2004. It is actually going in for another update. The bottom line is 
that the Europeans have been very proactive in regard to supply chain issues. They are concerned about, 
obviously, counterfeits. They are concerned about supply chain temperature issues, and they are leading the 
way, in my opinion, in regard to serialization and unit level track & trace. But they also have parallel trade issues.

If you have a manufacturing site or a distribution facility over in Western Europe, one of the biggest things on your mind 
is, if you sell to WHO, and down to Africa, a product that is fantastic, but you sell it at cost, then you sell it in Europe and  
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US  or  Canada,  at  a  proper  margin  in  my  opinion – if  somebody  goes  down  and  buys  that  product  illegally  in  Central  
Africa and brings it back in back as a re-importation, are they allowed to sell it? Right now those laws allow it. However, 
this gets into better control of our supply chains. So parallel trade becomes a little bit more difficult.

But bottom line – this one is the same as the rest of them. It talks about: ● personnel ● proper documentation ● 
control of your premises and your equipment ● deliveries to customers having proper quality agreements, and ● self-
inspections. You have to know how to inspect yourself to make sure that you catch things that are wrong before the 
governments do, that way you have better process knowledge….Something of note that is a little bit different here is 
that…the level of quality of medicinal products should be maintained throughout the distribution network. What does 
it really mean? A tracing system should be enabled so any faulty product can be found. So it is not just your recall 
mechanisms through medical information – it is the fact that at a unit level you know where that product is at. It gets 
into the whole serialization effort, track & trace, and obviously temperature control.

EU’s QP declaration template: In Europe they have QPs, qualified persons. Usually they are pharmacists. They are 
the last person in the distribution center or at QC testing that say ‘this product is ready to go out in the field.’

There is a new directive coming out, or a partial directive, that is [about] the RP, which is the ‘responsible person’ 
– someone that would be more like me, where you are responsible for the quality system to make sure your supply 
chain has proper control. QPs have been around at least a decade. RPs have popped up a little bit over the last couple 
of years.

US

IATA Logistics for Temperature Sensitive Healthcare Products: Kevin O’Donnell is the expert on the InternationalInternational 
Air Transport Association (IATA). They came out with what I think is a valiant effort, to say ‘we need to have betterThey came out with what I think is a valiant effort, to say ‘we need to have better 
communication from pharmaceutical manufacturers to airlines.’

[For example], Merck has 15 labels, Abbott has 13 labels. We all have our labels to communicate supply chain issues 
out there. You put them together in one big bucket, and they are all trying to do the same thing. But to go to a poor 
airline and say ‘here are the 15 procedures to follow for Abbott, for Lilly, for Merck, for Pfizer, etc.’ is very difficult. They 
came out with a valiant effort to try to standardize the label. That way someone could look at it and say ‘this should go 
into a refrigerator, this should not, and by the way, none of these should be maintained on the tarmac…..’

Quality management systems require including exception management. We at Abbott have dealt with exception 
management in manufacturing for decades. Most of us have. It is one of the top observations by Ministries of Health 
– you might call it your exception management system, your root cause analysis system, or your CAPA system. The 
bottom line is – whether it is in manufacturing or in your supply chain – how do you know you’re doing it right? And 
when it breaks, what do you do to find out what caused the break and then put in a corrective or preventive action so 
that it does not happen again?

FDA GMPs: If you subscribe to Freightwatch you will see that every day in the US, product is being stolen. Mainly 
in Southern California, Southern Texas, the Kentucky/Tennessee area, and the east coast – pretty much the whole 
country. The bottom line is lots of theft, and of that theft, there are pharmaceuticals that are being targeted for stealing, 
also. Other than covert packaging or putting counterfeit stamping on your product, how do you work with companies 
to make your supply chain not only properly temperature [controlled], but to make your supply chain controlled for 
security reasons?

FDA is revising GMP regulations for incoming raw materials…. The objective is to control the risk of counterfeit 
adulteration. A lot of this came out of the melamine issue. A lot of this came out of the ethylene glycol issues.

The bottom line is that all the governments of the world, all the ministries of health realize that there are supply chain 
security risks, there are temperature management issues out there. Therefore, the GDPs come out and try to help 
regulate with guidance, as well as with law for us to do things a little bit different. USP Chapter <1118>: We heard about 
the USP this morning. There is a very good chapter in there, USP <1118>. It [outlines recommendations for] monitoring  
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devices or time/temperature and humidity indicators and/or devices. It is a good read.

The bottom line is that time/temperature indicators – chemical, physical-based, infusion-based, enzyme-based 
indicators – are acceptable, but if you are going to buy them it is up to you to make sure that they are 
acceptable. So you cannot just go out and buy anything on the market. You have to make sure that if you are 
using an electronic monitor, that it does it appropriately with appropriate calibration. If you are using a non-
electronic monitor or an indicator, you [need to] understand the kinetics behind it and that it matches up to your 
product and to your quality system.

Saudi Arabia

The Saudi Food & Drug Authority came out with a one-pager…. It was issued and said that by March 1st of this year 
– so today – that all products coming into the ‘kingdom,’ as they call it, have to have temperature monitoring for import 
compliance. If you do not have monitoring, your product cannot come in. End of conversation.

If it is labeled 2°-8°, starting today, you have to do that…. We have been doing that a couple of years. If it is labeled 
2°-8° we do monitoring. But what kind of caught us a little bit off guard – we saw this coming though – by June 1st 2011 
all controlled room temperature (CRT) products have to have temperature monitoring for import compliance.

So what we have thought about…is that most of our products that are labeled ‘controlled room temperature,’ we label 
them 15°-25° or 20°-25°. They are pretty robust. We have at least a month, and usually more than a month, at 40°C, 
and we either have justification and/or data down to 0°. So you have a range of 0°-40°C that you should be able to ship 
in. If that data is filed – we heard that from Brazil this morning – you have got to ship within this condition here. So if you 
label it 15°-25°C, 20°-25°C, and you are shipping it into the Kingdom of Saudi Arabia, you have to have temperature 
monitoring on it as part of import compliance.

I think that this is going to be the year of CRT. We are going to stop seeing cold chain conferences and [start] seeing 
supply chain temperature conferences. Because it is not just Saudi Arabia – it is Turkey, Israel, the Czech Republic 
and South Korea.

We have an audit observation we are responding to right now from South Korea going to one of our third-party 
manufacturers on a product that is labeled 20°-25°. It is incredibly robust, it could sit at 40° C for three months and 
be fine. It could sit at 50° C for a month and be okay. However, we labeled it 20°-25°. So they want to see shipping 
qualification from the TPM to RDC in Chicago at a proper temperature and then how we are going to ship it. In the 
past we had no thermal control. How are we going to ship it from Chicago to South Korea to maintain the level of label 
claim?

Taiwan

We have heard a little bit about this, this morning. There is a lot of push back on [Taiwan] because they are 
extremely detailed and very prescriptive. But what they are saying in here is not that different than what I 
have already talked about – electronic temperature monitoring devices should be introduced for cold chain  
temperature monitoring by a deadline of this past year. It is just standard GDPs.

They are asking for quality agreements with your supply chain partners. They are asking for supplier partnership 
where there is training from our suppliers to us, and from us to the suppliers. By the deadline of December 31, 2010, 
electronic temperature monitoring devices should [have been] introduced for cold chain. After December 31, 2010 they 
will not accept any process samples without electronic temperature monitoring.

Romania

Even though [the Romanian directive] was issued, there was a lot of consternation about this because when it first 
came out it wanted 100% temperature monitoring of any pharmaceutical, and relative humidity monitoring. So the 
PDA Pharmaceutical Cold Chain Interest Group (PCCIG) that Rafik is chairing for us wrote back to them and said ‘we 
personally feel that the primary container has container enclosure integrity studies – for a vial or an ampoule or a pre- 
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filled syringe or in a high-density polyethylene bottle that we have studies on those at 40° C and 75% RH that show 
they are stable. We do not see this as being value added.’

So they took out the relative humidity [requirement] for now. But my personal opinion is, with Brazil out there and 
certain parts of Southeast Asia having typical higher relative humidity than most other parts of the world, that this was 
a near-miss, and that in the next 2-5 years we will see parts of our supply chain having mandatory temperature and 
relative humidity monitoring at one time.

Singapore

One of my favorite ones is the Singapore Health Science Authority, only because it is 12 pages long. It is very 
prescriptive in the sense that it is one or two sentences per line. You can read it in about an hour, or an hour and ten 
minutes, and it all makes sense.

[For] receiving incoming checks, you have got to have incoming QA (IQA) in place. Labeling means to identify cold 
chain products. If something comes in, it is cold chain and you know that it is cold chain. We get lots of inquiries 
from wholesalers we work with in the U.S. and in Europe. They say, ‘a product came in. We did not know it was cold 
chain. It sat there for three days. What do I do with it?’

Have proper labeling in place. Temperature mapping of your cold rooms, your freezers, of your [refrigerated] units 
and thermometer recordings – that is an old term which is interesting, a thermometer. [You need] a maintenance 
program in place. So you read through all this stuff and it looks just like the GMPs. So it is a quick easy read. You 
click on the website, you can print it out and read it tonight, if you want to.

The Czech Republic

I am not sure how geographically-challenged you guys are, but to me I did not realize how close to Germany the Czech 
Republic is. Most of the lactose we buy through the Czech Republic comes from a German company that does the 
processing for it. I have never been to the Czech Republic. However, their GDPs, in my opinion, are state of the art. 
They have taken the time to write things that are appropriate, that protect their country, and make total sense to me.

Once again, just like everyone else, they talk about temperature mapping of your storage areas. Temperature during 
transport must be monitored with measuring devices. They come out very prescriptively, and very briefly say what you 
have to do. They look very similar to the WHO guidelines and very similar to the Singapore guidelines.

India

Here is an interesting one: India’s Pharma Manufacturers Guideline. This was not put together by the government. I 
do not know if the government commissioned people or asked them because they saw a need, but this says seven 
vaccine manufacturing companies – all are based around the world but that have  
facilities in India –put together this guideline document. It is very common sense. It makes total sense.

Even though it specifically looks at vaccines, it talks about all cold chain products, and the government endorsed it. 
So this group published something – like we are hoping to do here with the PDA – they published something and 
the Indian government said ‘no need to rewrite that, that is good enough.’ They stamped it and said ‘this is now our 
regulation, our guidance on how to do proper temperature management for the supply chain.’

Temperature loggers in cold rooms – nothing new under the sun. Practice first expiry, first out. It used to be first in first 
out, now it is first expiry first out. In storage facilities [there must be] temperature monitoring devices with alarms.

Egypt

In Egypt, the Ministry decree for wholesalers is not just the government looking at pharmaceutical manufacturers. 
They are saying that is the start of the whole process. The wholesaler has a lot of control, as does the pharmacy. 
The wholesaler is right in the middle. So if the wholesaler gets product from the manufacturers and then sells it to  
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pharmacies – that is where we are going to regulate. We are going to push it back and they are going to push it 
forwards.

Once again this comes out of the Egyptian ministry decree for wholesalers. It basically says that, as a wholesaling 
practice, when you buy your product, make sure you know it is coming to you appropriately, and that you store it 
appropriately, and that when you sell the product, make sure that there is a license in place where you are selling it 
to. 

So they are putting the onus, if you will, not onto the manufacturer, but the wholesaler. So I could see,potentially in 
the future, that if you do not have good practices on your product and you want to sell it to the wholesaler in Egypt, 
and Company B has a similar product with great processes, they might not want to buy your product and distribute it 
for you.

Insulated containers may be used for small volumes, with refrigerated transport for larger volumes. Temperatures must 
be monitored and recorded. It sounds very, very light, and it is. However, the preamble, the actual section that talks 
to it, says that all this responsibility falls on the wholesaler to make sure the manufacturer and the pharmacists are 
doing it right.

Australia

The Australian draft Code of Good Wholesaling Practices: the third country we have seen so far that says it is a 
wholesaler’s responsibility to make sure that the manufacturer and the pharmacist are doing things right. Goods with 
a manufacturing specified temperature range cannot be stored in a temporary stock location that could expose them 
to temperatures outside the specified range.

Goods requiring temperature maintenance in the range of 2°-8°C should be labeled ‘refrigerated – do not freeze.’ 
Goods requiring temperature maintenance in the range below zero should be labeled ‘frozen.’ I have got that down. It 
is all very common sense.

But once again all of them – “them” being the regulatory groups out – there are looking at the same thing: do we know 
our supply chain from storage to distribution, to the patient level? The goal in mind: one, that the product is safe and 
efficacious; and two, that we can prove that there have been no excursions that made the product adulterated.

Indonesia

Indonesia just popped out. This is a relatively large scan. But whether you look at the Indonesian ones, 
the Malaysian ones, the United Arab Emirates ones or the WHO ones, they are all asking for the same thing – 
having an overall general quality system. Some of them forced it on to the pharmaceutical manufacturer, which  
makes sense to me. Some of them put it on to the wholesaler, with them coming back to the manufacturer. But the 
bottom line is from QC release testing of your finished good to the patient, what controls are in place to assure the 
ministries of health that your marketing authorization has proper controls in place that make sure that it is safe and 
efficacious….

There are also GMP requirements on warehousing facilities, handling of product and recalls, and quality control 
documentation. This one is very light on the e-pedigree laws.

Pakistan

The Pakistani Drug Act of 1976 has been in draft for the last 15 years. It is getting bigger and longer. We have one 
manufacturing site over there and they keep us abreast of what is going on. Even though the 1976 Act looks like it 
is old, when you read through it, it is still pretty darn good, in the sense that it talked way back then about controls. 
It just has not been updated, but it is still fairly satisfactory. There have been 13 or14 drafts in the meantime that we 
were looking through, with minor wording changes. So my overall opinion of this is it is not going to change much, but 
I guarantee you that in two years it will be issued as a GDP.
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Brazil

The Brazilian resolution – we heard about it this morning. The reality is that in Brazil, if you want to ship outside of your 
label claim, you have to file that and actually have two lots of full shelf life testing at that temperature. If you do not have 
full shelf life testing at that temperature, you are not allowed to do outside of the label claim shipping. But you can use 
that data for justifying when you do fall out as an exception basis.

So you cannot ship into Brazil as of today knowingly outside of your label claim unless you have full shelf life data at 
that temperature….

The importing company must be registered – all governments require that. Records of temperature during transport 
chain and storage and a quality assurance unit must be provided to the importing company. They actually have a mini 
batch record.

When you export into Brazil, and they import it, it is called ‘nationalization’ – they are nationalizing your product. They 
have your temperature records they print out, and we have a website that things come from. And then you have your 
QC testing, which is your certificate of analysis, and anything else required that goes into a little packet. They give it 
to ANVISA…and they look at it and say ‘this met the requirements for import and it can go, or it did not.’ [If] there is an 
exception there you have to file for the exception. So it is just like a batch record that you have from manufacturing. It 
just so happens to be for your supply chain.

Canada

Health Canada has been prolific in doing updates. It is not just GUI-0069 that just got updated. They have five or six 
other documents on their website that talk about supply chain controls.

Last summer, Health Canada went around to pharmacies and bought many of your guys’ products, as well as one 
of ours. They bought a product called Synthroid. They bought if from five pharmacies across the region, then went 
back to the wholesalers that shipped it to them and went back to our affiliate in Canada and said ‘I want to look at the 
manufacturing directions, and I want to look at the temperature controls for your supply chain.’ This is a CRT product, 
but they went out and actually bought it and traced it back to the manufacturer.

It is definitely standard GDPs. However, what they are really trying to force here also is sharing of stability 
data, which we have heard about for years but we just do not know how to do it right now. But how do you 
communicate excursion temperatures to the wholesaler partner? We distribute products for other companies 
that make the product. We distribute them to Latin America. I feel the same way that the wholesalers feel. 
We beg these companies to give us some of their data, and they say ‘nope, that’s labeled 2°-8°C, that is your 
problem.’

Drug products must be transported in a manner that ensures that the product will be maintained within an acceptable 
temperature range. The Canadian regulation GUI-0069 was recently revised and just got issued again. But also 
if you pop on Health Canada’s website, they talk very much about cold chain problems with low temperature, and 
whether you have phase separation. What should a quality agreement look like from a wholesaler to a manufacturer, 
or a manufacturer to a wholesaler? What about the pharmacists out there? When a recall happens, what are the 
communications tools out there? Even though the 0069 is part of their GMPs, it gets very heavily into supply chain 
maintenance.

Ireland

I mentioned the Irish Medicines Board. This is another one of my favorites, because it is 14 pages long. You can read 
it very quickly. It says you must do 1, 2, 3, 4, 5, 6, 7, 8 and have a quality system in place, and have procedures and 
personnel, training, recall practices, map of facilities, etc. It does not tell you how to do it, it just says ‘go and do it.’ A 
very clean document to read.
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It does discuss mean kinetic temperature. It is near and dear to my heart, but most people do not agree with it. Ian 
Holloway from the U.K. (MHRA) says you cannot use it. Even if you have a great practice in place, from a science 
perspective, with proper controls in place, mean kinetic temperature makes a lot of sense. But Brazil does not accept 
it, the UK does not, Health Canada wavers on it. We have not had a conversation on it with FDA. So I still think it should 
still be a part of everyone’s quality system, just with smart boundaries.

Japan

Japan is an interesting country. If their regulations tell us what to do, we follow them. But if you do it per your 
regulations, they may send your product back. The bottom line is, these are all the same, in my opinion.

The regulations of the Pharmaceutical Affairs Law (rPAL) were recently updated again in 2003. It just gets into 
supply chain controls. When they look at the supply chain, it is the active ingredient to the API to the bulk finished 
goods to the finished commercial product in distribution. It is the whole chain itself, from excipients to the finished 
goods.

United Kingdom

Another prolific group at writing is the MHRA. This is their GDP risk assessment strategy from 2009. It reads light, but 
very well. They have semi-published that. It talks about wanting pharmaceutical manufacturers and wholesalers to hop 
on the team with them, and help them devise better risk management.

They have also updated their policy on returns on non-defective refrigerated products. In other words, if a product 
moves out to your wholesaler, or to your distributor, or your third party logistics provider (3PL), and it is out there for a 
day or a week or a couple of months but it still is within expiration, then how do you bring it back, put it on your shelf, 
and reship it out again, versus destroying it?

They get into GDP risk assessment strategy specifically for cold chain products. Once again, a light read, in regard to 
not a lot of information here, but it is still a pretty good read.

And then finally, for the MHRA, guidance on preventing breaches in the cold chain for medicinal products. This really 
gets a lot more into not just temperature excursions, but what about counterfeit, diversion, and large shipments coming 
in from India or from the US? They come in and they are delayed at the port, and for some reason they cannot get 
entered into commerce, and then someone buys them, and then brings them into commerce. How do you handle that 
kind of stuff?

If a cold chain product needs to be returned to a wholesaler, this must occur within 24 hours of the original  
dispatch. That law is different from the laws in the U.S. We are allowed ten days in the U.S. as part of the PDMA laws. 
After this time the returned product cannot be considered for resale, and must be sent for disposal. That is just a rule 
of thumb for the MHRA. So if you have a return process for your facilities over in the U.K., that return process has to be 
more strict or you take the US processes and make them more strict. Most of Western Europe allows you five to seven 
days, the U.S. it is ten days with proper controls. It just so happens that the U.K. said ‘no, you have 24 hours.’

Israel

This is not a regulatory document. It is also not GDP in regards to being issued by a government. This is a lady who is 
a consultant for the Ministry of Health for Israel. She wrote about what she thinks Israel is doing for GDPs. However, 
she is spot-on. Her article is about a five page read. It is a very good summary of how Israel is looking at export and 
import compliance versus temperature management of pharmaceuticals.

Her [article] says the biggest challenges are anticipated with the completion of the formal GDP regulation in Israel at 
the end of 2010 – adopting WHO guidelines – which did not happen. What she was predicting when she wrote this 
article about a year ago was that Israel is going to stay with their own rules. But they changed their minds and said 
they were going to adopt WHO. They have done neither of those. But regardless of what they have done, you know 
that they are leaning towards WHO, at least in theory. Whether they write their one or adopt WHO, they are going to  
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follow pretty much the prescription within there.

Malaysia

The National Pharmacy Control Bureau (NPCB), which is the board of health under the Ministry of Health, has issued 
their GDPs. They are almost identical to the WHO guidelines. What they must have done is taken WHO’s and changed 
a couple of words – made it more Malaysian if you will – and then issued it.

The good news about that is, you can read it and understand it. Interestingly enough, though, it is still just another 
GDP out there. I would have preferred to see the government say, ‘we like WHO guidelines, those are the ones we are 
going to follow,’ and not issue their own.

United Arab Emirates

Containers should be temperature monitored and controlled. It looks very much like the Saudi Arabia one, where it says 
if you label it at a certain temperature, you have got to prove that you met that temperature throughout the whole whole 
supply chain– put electric monitors on there. So containers should be temperature monitored and controlled during 
shipments into UAE ports.

The shipment of non-medicinal materials such as raw materials used in a medicinal product should be in containers 
with temperature less than 25°. So if there is not a temperature storage requirement for your excipients, and some of 
them do not…you cannot just ship anything there. If it has a label claim, ship it to the label claim. If it does not have a 
label claim, then keep it below 25° C.

Argentina

[This is] the last one we will talk about. This is what I would call another ‘near miss.’ There is a requirement for 
manufacturers to indicate on all biopharma products the temperature throughout shelf life, to the patient. This was 
signed off by the President almost two years ago. It is supposed to come into effect this coming May. However, it is not 
forceful because it is not a full-blown law. But you can see where they are going.

Argentina came out and said ‘we wanted to have, on biologics, information to the patient level throughout 
the whole supply chain, so we can look at the product and say ‘I can use it, it is not temperature abused, 
or I cannot use it.’ This will probably not happen this year because of what I just said, but I bet by 2015 some 
countries will require this.

Conclusion

In conclusion, the transformation of trends in pharma supply chain is here. We have been talking about temperature 
management for at least six years, and now we have to start migrating not to just temperature management, but to 
supply chain security, etc.

So, from GMPs to GDPs – in the past tense, the reality is here. What I tried to show you is that there is a lot out there 
– 14,000 pages of reading just on temperature management. There is easily three times that much for pedigree, 
serialization, and track and trace. But they are all heading in the same direction: a quality management system for the 
whole supply chain including temperature and security.

Once again, the initial focus was cold chain, cold chain, cold chain. Now it is temperature management and the GS1 
standards….

[Regarding] pedigree: we already see that laws in Turkey have been established. We are already serialized into 
Turkey right now, as many of you are. South Korea and Argentina have laws on the books that are not et ratified. We 
know Brazil is [working] on how to get the serial number to the manufacturer – should it be internal to the country or 
external.
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The bottom line is an increasing regulatory focus on all of this stuff. If you have not sat across from ANVISA or the 
Korean FDA, or Turkey or Mexico or the MHRA, they are asking more and more questions. It seems to me like even 
more questions on our supply chain maintenance than our manufacturing process.

GS1 standards are worldwide. Pedigree and electronic pedigree are coming. It will be law in the U.S. by 2015 as part 
of the whole track and trace system. Sharing of data which is not just the license, not just the quality agreement, it is 
also your stability data. They do not know how to do that yet, but I know it will happen soon.

Anti-counterfeit and diversion: if a truck gets stolen and you have one syringe on there with a lot number, the FDA may 
force you to recall the whole lot, even though only one syringe was stolen….

The bottom line is 14,000 pages, all saying pretty much the same thing – have an overall quality management system 
and holistic quality systems for your supply chain.

“Stability Budget” to Assure Quality During Drug Distribution Proposed by 
PDA Task Force with ICH Adoption in Mind
A “stability budget” is being proposed by a PDA task 
force as a viable approach for industry in its efforts to fill 
an important gap in assuring the quality of pharmaceutical 
products through the full-length of their distribution 
process.

The stability budget essentially combines relevant 
information from temperature excursion and cycling 
studies with the available data from standard long-term and 
accelerated stability testing to determine the amount of time 
a drug substance or product can spend out of the normal/
labeled storage conditions without significant risk to its 
quality. The “budget” for the excursions in the distribution 
process factors in the shelf life and user stability needs.

Key to the approach is a broadening of the focus from what 
happens during “transportation” to the entiredistribution 
process, including the time products spend in the warehouse 
and other storage locations.

The stability budget proposal was presented by 
Lilly Principal Regulatory Consultant and task 
force co-leader Robert Seevers and Lilly colleague 
and task force member Paul Harber at the PDA 
Cold Chain Management Conference in Bethesda, 
Maryland in early March.

Reflecting a growing regulatory emphasis on product 
control during distribution, the task force was convened by 
PDA’s Pharmaceutical Cold Chain Interest Group (PCCIG) 
following the 2010 cold chain conference to develop guidance 
on the stability testing needed to support the distribution 
process beyond the confines of the existing ICH guidelines.

The task force is proposing that the draft document it has 
developed incorporating the stability budget concept be 
adopted as a PDA Technical Report, with the ultimate goal 
of bringing the report forward to ICH with PhRMA backing 
as an extension of the ICH Q1 stability series. The draft is 
now working its way through the PDA clearance process.

Task Force Guide Fills Existing Gap

Seevers emphasized that firms have been using the idea of a 
stability budget to assign permissible “time out of storage” 
or refrigeration during manufacturing processes for 
packaging and labeling. “It is much easier to set a time limit 
for time out of storage and do that operation under ambient 
or room temperature conditions than it is to make your 
workers go into a refrigerated room and do the packaging 
and labeling there,” he pointed out.
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The draft document put together by the task force, he 
explained, simply extends the concept to include storage 
and distribution as well.

In his presentation, Seevers reviewed the existing stability-
related guidance from ICH and other organizations such 
as WHO and PDA and how the task force’s document will 
fill the gap on how to use temperature excursion and cycle 
studies to address distribution conditions that vary from 
those in long-term storage (see box above).

The stability budget concept is universally relevant, Seevers 
stressed, since “all drug products are temperature sensitive 
– some are just more sensitive than others.” The challenge is 
“to find a way to deal with that fact and get this information 
down the distribution chain.”

Every firm has to be able to explain the potential 
impact of temperature excursions during the 
distribution on product quality for each product, 
the Lilly official maintained.

“Notice I have not said during transportation, I have said 
during the distribution process. Most of the time in a drug’s 
life is spent on a shelf somewhere. It spends at most a few 
days in motion. So we are also concerned about excursions 
in storage. A 2° or 5° excursion in a warehouse that extends 
over two months is of more concern than a 10° excursion that 
happens on a truck and lasts for a few hours.”

The impact of temperature excursions needs to be explained 
and supported by data, Seevers stressed. The studies needed 
to produce that data and the interpretation of the data to 
develop a stability budget “is up to each firm.” On the other 
hand, the need for the stability budget is “non-negotiable.” 
The new task force document provides recommendations on 
how to meet the need.

Regulators Concerned With Distribution Impact

Seevers’ Lilly colleague, Paul Harber, who also serves on the 
PDA task force that authored the document on the stability 
budget, noted that an issue outside its current scope is what 
the impact of excursions are on actual clinical experience. 
“As they pile up, what do these excursions look like as far as 
the patient is concerned?”

He noted that Lilly, as a primary insulin supplier, has been 
in a unique position to gain insight into this relationship, 
since the users are so intensely self-monitoring.

Regulators, Harber pointed out, are “concerned” regarding 
the “state of control” of pharmaceuticals in the context of 
the changes in manufacturing and distribution that have 
occurred in recent years (see box on right column).

Those changes mean that “the products are going to travel 
a lot before they are in their final form and ready to go,” he 
emphasized. There is also a “big change” in the distribution 
of final products, which are now often being delivered by a 
postman rather than a pharmacist.

The increasing complexity in the chain of custody has 
heightened the importance for pharmaceutical companies 
to monitor product shipments, especially for temperature 
sensitive products.

An open issue is the lack of consensus among regulators on 
where this monitoring data goes after it is generated.

“Some regulatory agencies are encouraging the companies 
to write the data into the NDA/BLA,” Harber explained. 
Others want to see it available for on-site review.

Concerns exist not only about what data is submitted 
to the regulators, but how that data flows through 
the distribution chain.

At issue is how firms convey the temperature and time-in-
distribution data to “the next legal owner,” Harber stressed. 
Quality agreements may be a suitable way to do that “without 
putting something on the label that could be abused at a later 
date.”

The PDA task force member provided an example from his 
Lilly experience where sharing stability data with supply 
chain partners did not have the intended impact. 

In the 1990’s, the company performed a detailed study on 
insulin shipping using mean kinetic temperature (MKT), 
looking at an array of times and temperatures that the insulin 
could be out of refrigeration. The data was vetted through its 
legal department and sent to key customers. Unexpectedly,  
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customers interpreted the data to mean that they could ship 
insulin from their distribution hubs to their stores in non-
refrigerated trucks.

“When we found that out, we pulled all the data back,” Harber 
explained. The customers were then notified that the insulin 
must be shipped in refrigerated trucks. “I do not think we 
had that rolled out quite right. This time, we will have that 
little piece of history” in making a decision about what data 
to share.

How Would Firms Comply?

During the Q&A that followed Seevers’ and Harber’s 
presentations, the primary focus was on what firms would 
need to do to comply with the proposed guidance.

One participant asked if the stability budget concept gets 
accepted, “does that mean that I, as a manufacturer, need to 
monitor every step of the supply chain to be able to determine 
what happened and how much of the stability credit I have 
consumed?”

Seevers replied that, in general, monitoring along a distribution 
route over a period of time that includes several seasons needs 
to reliably produce acceptable data. After that time, only a 
selection of shipments need to be monitored “to verify that this 
is still in control.” However, he noted, “if something unusual 
happens, you do extend the risk of losing a shipment if you do 

not have the data.”

The participant then followed up by asking if the 
stability credit concept could “really be used” 
without having a unit dose monitor.

“I think you can if you know what is going on inside a 
truck, for example,” Seevers commented. “Because you 
have a monitor or monitors on the truck, you know the 
maximum of what has happened to the material carried 
on that truck.”

He cautioned, however, that it is important to understand 
that the data produced by the monitor reflects only what 
the monitor experienced, and not what the product in the 
package experienced. “You have to interpret to understand 
what the product experienced…. There is a time lag for 
the temperature to equilibrate with an external high or 
low temperature.”

The PDA task team co-leader added that over time “we 
have seen monitors become smaller and smaller, and the 
possibility of an every-dose monitor is becoming more 
of a reality in terms of physical capability as well as 
potentially in terms of cost.” He predicted that one day it 
would become not only practical, but expected.

Harber added that WHO has been looking at on-dose 
monitoring in the vaccines area as a way to get a visible 
indication that degradation has occurred.

I would like to begin by telling you something that happened to me twenty or so years ago. I was running a clinical trial 
that involved a monoclonal antibody. It was being shipped to me from Seattle, Washington to the hospital where I was 
in Chicago. I had called our loading dock team and told them to watch out for this, because it was going to arrive on 
Friday. It was refrigerated and I had to get it, unpack it, and get it into my refrigerator before I left.

I never heard from them. I called. ‘It is not here.’ I tried again. ‘It is not here’. Of course it was there, but they missed it. 
I found out on Monday morning that we had material that had sat in the package in ambient conditions for the whole 
weekend. I had no idea whether the material was any good or not because I had no data to go by. That particular 
material had to go back in the box and be replaced.

I solved [the problem] for the future by bringing back a box of chocolate chip cookies to the loading dock. I explained 
carefully to the guys who gathered around to eat my cookies what we were doing, why it was important, and why they 
needed to let me know the instant the package came in. I never had a problem after that. But if I had the stability data 
for that monoclonal antibody I might have known by Monday that the material was still fine. I did not.

 Representing the PDA PCCIG task force at the March PDA Cold Chain Conference, Lilly Principle Regulatory 
Consultant and task foce co-chair Robert Seevers provided the following review of the use and benefits of the 
“stability budget as a means of protecting drug quality in the distribution environment.” The stability budget 
is a core concept in the draft report on “stability testing to support distribution” prepared by the task force. 
The draft guidance is being proposed as a PDA “technical report” and could form the basis for an additional 
guideline in ICH’s Q1 stability series.

PCCIG TASK FORCE CO-CHAIR ROBERT SEEVERS ON THE USE AND BENEFIT OF
STABILITY BUDGETS
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Let me point out to you an article by Henry Ames of Sensitech. Henry has done a nice job of summarizing the current 
state of affairs in terms of sharing stability data – what the problems are and what the issues are. What we want to talk 
to you about today is a way of getting stability information down the distribution chain without sharing the data itself.

Definitions

We are going to talk about a ‘stability budget.’ You have actually heard this concept referred to several times today, 
but not necessarily by this name. 

A stability budget takes into account the data you already have that you need to get for registering   
your  product  as  well  as  a  couple  of  other  studies that you will do in addition, and determines the amount of time out of   
storage that a drug substance or a drug product can experience without significant risk to its quality.

We have been using the ideas of ‘time out of refrigeration’ and ‘time out of storage’ for years in terms of manufacturing 
processes such as packaging and labeling. It is much easier to set a time limit for time out of storage and do that 
operation under ambient or room temperature conditions than it is to make your workers go into a refrigerated room 
and do the packaging and labeling there. What we are doing is simply extending that in the draft document that we 
have put together that we have with PDA now to include storage and distribution as well.

Temperature excursions are the bane of our existence. This is when temperature sensitive product is exposed to a 
temperature outside the range we have set for storage or transit. Let’s be clear about one thing: there is no such thing 
as a drug that is not temperature sensitive. Rafik [Bishara, PDA Pharmaceutical Cold Chain Interest Group Leader 
and meeting chair] mentioned Prozac, which is the basic equivalent of rock salt as far as stability. If you expose 
Prozac to 70° Centigrade for a month, it is going to change. All drug products are temperature sensitive – some are 
just more sensitive than others. What we have to do is find a way to deal with that fact and get this information down 
the distribution chain.

Existing Stability Guidance

What stability data are we talking about? The good news is that most of it is data that a firm will already have. Firms 
already are getting data to determine the expiry of their drug product, the long term data, either at 25° and 60% 
relative humidity under refrigerated conditions, or under some conditions – certain vaccines [are done] under freezer 
conditions. So you already have that information. You also already have accelerated testing data for room temperature 
products for 40° and for refrigerated products at 25°.

For freezer products it is a little more complicated because there is no one set freezer temperature – some things 
are more frozen than others. But for the sake of argument, we will say that for a freezer product, you would probably 
want to do your accelerated testing in a refrigerator, since that is the next higher chamber that is readily available. The 
bottom line is that everyone already does accelerated testing.

Now all ICH says about distribution is: ‘Data from these [accelerated] studies, in addition to long term stability, can 
be used to assess longer term chemical effects at non-accelerated conditions and evaluate the effects of short term 
excursions outside label storage conditions, such as might occur during shipping.’ Here is the ICH guidance on stability 
studies for distribution: “use accelerated.” But that is not all. We know what the shelf life is, so what else do we 
need?

Here is a list of all the guidance that we have (see box on page 43). Here is what we found from a former industry 
survey. Long term is covered, accelerated is covered. For temperature excursion – nothing. Nothing from WHO.

The pharmaceutical industry shows a variety of different things being done for temperature excursions. That is not 
a surprise, because different products can deal with different levels of temperature excursions. If you have a room 
temperature product that fails at 3 months on accelerated conditions at 40°, it really is not worth doing studies at 60° 
or 70° C. You know the product is going to fail.
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If you have a refrigerated product that fails at 1 month at 25° C, it really is not worth doing studies at temperatures 
above that. It is for those products that you think that a temperature excursion might not have a significant effect. Let 
us not forget this. If marketing had its way, we would not sell any refrigerated drug products, far less any freezer drug 
products. The only reason we do is because they are not stable enough to go at room temperature.Believe me, the 
regulators know this. We see that the same situation holds true for controlled-room temperature products.

As you look at the different guidelines, what we are trying to do is get in this lower right hand corner where we are going 
to look at temperature excursion studies and temperature cycling studies and show how you can add those to the data 
you already have to develop a stability budget.

These are the folks who have done the work (see box at right). I particularly want to pay tribute to my co-leader, Arminda 
Montero. Our goal is to develop guidance on the 
stability testing that you need above and beyond ICH 
and how to put it all together to support distribution. 
 
Our scope originally was drug substances and drug 
products. As we worked on it we realized we would 
do best to focus primarily on drug products with the 
understanding that the principals there could be 
applied to drug substances, to intermediates, and to 
other things as well.

Our goal was to have a document we could share 
with the Pharmaceutical Cold Chain Interest Group 
by the end of last summer – we started just about 
a year ago after the Cold Chain meeting last year 
– to be submitted to the PDA Advisory Board by the 
end of last year, and to be published after that. We 
nicknamed this ICHQ1X. This is the ICH guidance 
that ICH has not gotten around to writing yet.

Need for Stability Budget

Who needs a stability budget? You  do. Every firm has to be able to explain the potential impact of temperature 
excursions during the distribution process on product quality for each product. Notice I have not said during transportation, 
I have said during the distribution process. Most of the time in a drug’s life is spent on a shelf somewhere. It spends at 
most a few days in motion. So we are also concerned about excursions in storage. A 2° or 5° excursion in a warehouse 
that extends over 2 months is of more concern than a 10° excursion that happens on a truck and lasts for a few 
hours.

Whatever explanation you give has got to be supported by data as we heard this morning. The type and nature of the 
studies to get that data is up to individual firms because there is no standard. The interpretation of that data is also up 
to that firm. But the need for the budget is real. Frankly, I do not think it is up to each firm. This is non-negotiable. You 
have got to go there.

Let me explain why I think you have got to go there. When the FDA comes to visit and inspect your site, it will leave 
behind a Form 483 on which observations are listed. These are generally deficiencies in your good manufacturing 
practices. Let me share a few of these with you:

‘Dear Firm, you do not have any written procedures for production in-process controls that will assure the drug 
products have’ – and these are the FDA’s magic words – ‘the identity, strength, quality, or purity that they purport 
or are represented to possess. You have no written procedure for drug product storage, temperature, and humidity 
warehouse monitoring. Products were not held at required temperatures during shipment.’ 
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Does this sound familiar?

Specifically, there is no data to support the shipment of [product X]’ – and they always would block this one out 
when you do a Freedom of Information request – ‘from the firm’s contract cell bank to their contract manufacturer. 
For example, you do not have any documentation to show that your containers are validated. You failed to perform 
a qualification study on the changes made from the use of recorders to the use of temperature probes, and the 
placement of the temperature monitoring devices in the shipment of your products to ensure the temperatures remain 
within specifications.’

Rafik [Bishara has] been saying, and Dave [Ulrich, Abbott Distribution QA Director] spent the last hour saying,  
regulators are going there.’ We have been talking about this now as a group. This is our 6th annual meeting, and we 
have been saying the regulators are going to get there. Here are some things that you need to do to prepare. We 
cannot say that they are going to get there anymore. They are there. Here is another one:‘You failed to hold your bulk 
drug product at the intended storage condition. Specifically, lot [X] was kept at ambient conditions for 3 or 4 days prior 
to shipment.’

If this is making you uncomfortable – good, I hope it is – because this is the type of thing that can happen to any of 
us.

What would a stability budget do? It would enable you, if that question were raised, to say, ‘yes, it was held at 
ambient conditions, but we have budgeted for that. We know the stability of our product. We know how long it can stay 
at ambient conditions and we have documentation that ambient conditions never go above 30° and therefore this is 
not in any way a deviation nor is it a planned deviation. It is a normal part of our shipping process. Here is the stability 
data to back that up.’
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This is my hand waving slide – the pharmaceutical distribution model (see box above). You see how complicated it is. 
You start with the manufacturing site. You go to the distribution center, which goes to an affiliate, then to a wholesaler, 
or to the government. You get to the pharmacy, and then to a patient or end user at a hospital. You can take any one 
of several routes through there.

We, as manufacturers, lose control when it leaves our loading dock. We do not lose responsibility. Dave, you emphasized 
the importance of quality agreements as the Health Canada guidance is recommending or requiring. I believe the Irish 
Medicines Board is also requiring this. In the end, a vial of insulin, no matter whose hands it is in, has Lilly’s name on 
it. That makes us responsible, and we want to be sure it maintains its quality through the supply chain.

Stability Budget Studies

Here is our draft table of contents with the objective and scope, listing what the standard current testing is, and where 
accelerated [stability] comes in (see box at right). 

Now let us talk about the other studies: some extreme 
temperature studies and temperature cycling studies.

We have talked about extreme temperature studies. Let 
me give you another example: freeze/thaw studies. 
You have to do freeze/thaw studies on any liquid or 
refrigerated project. Do you need to do them on room 
temperature products? Probably not, although I can 
think of some examples where you might want to. But 
if it is a liquid in a vial, even if it is at room temperature, 
you probably need to do a freeze/thaw study. Why? 
You need to be able to demonstrate that your product 
not harmed by having the  go below ing point – and 
remember, the freezing point of every product is almost 
always going to be less than 0. In addition to showing 
the product is not harmed, you have to show that the 
container closure integrity has not been hurt.

Now it happens that I sat with some of the folks with the West company at lunch. We talked a little about this. What 
they said is, knowing their rubbers and other elastomers that are used in the stoppers, they think that you have to get 
down to a very low temperature indeed before you lose the container closure integrity and have to start worrying about 
maintaining sterility. I think they are probably right. But we also agreed that they cannot do that testing, because they 
have so many different kinds of stoppers, crimps, and vials. They cannot test all the possible combinations.

So guess what? If you are a manufacturer, you need to test the combination that you are using at some credible 
freezing temperature. Do you have to go to liquid nitrogen temperatures? I do not see why you would, because that 
is not going to happen in the real world. Do you have to go to -10 or -20 C? You probably should because that is an 
exposure that is credible in the real world.

I gave a stability presentation a year ago in Ghana and we talked about freeze/thaw. The temperature outside was 
39° C. My audience was looking at me like I was crazy. I said ‘OK, how many of you use refrigerated products in your 
work?’ Every hand went up. I said ‘How many of you have ever had a refrigerator freeze things in the refrigerator 
compartment?’ Light bulbs went on all around the room. You have to do freeze/thaw testing.

We talked a little before about extreme temperature testing; going not to freezing, but to just above freezing – above 
your normal storage and distribution temperature. Whether you do that or not, on the interpretation of the accelerated 
data you already have, you are going to base how high you go on that data. If you have a product that is as stable as 
Prozac, you probably could go to 70° for 24 hours and it would probably be OK.
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But it would not be worth anything, because that product is not likely to experience 70° in its lifetime. Would it be worth 
it to go to 50°? Yes, because you know that material sitting on a tarmac somewhere or inside a truck stuck on the side 
of a highway can get to 50°. Go there if you think it is worth it for your product.

We also talked about non-temperature transportation hazards. This was discussed briefly this morning. 
Shock, vibration and pressure – you need to be aware of these. You need to come up with time out of storage 
recommendations.

We talked about bulk drug product, because, guess what? After your tablets or capsules are made for solid oral, 
there is a good chance that they are not going into the bottle or into the blisters that day. They may sit for several 
months in bulk while marketing decides which presentation is needed more.

I am telling you right now that the FDA and other regulators are as well are going after people if you have not 
carefully looked at the stability of the material in bulk. Which costs more – losing an entire truckload of a 
valuable commercial drug product, or the loss I described in that clinical trial as I began today? I am going 
to suggest to you that the clinical trial is a greater financial risk, because delaying registration of a product 
because the material you wanted to use either was not available or was compromised and the study had to be 
repeated could cost a huge amount of money. The challenge with clinical trial materials is they are in development. By 
definition, you have less data and you have to make judgments using less data.

What does it say in the US regulations? 21 CFR 211, which is the GMP regulations, 166: ‘You must have a written 
testing program designed to test the stability characteristics of your drug products.’ The result of that stability testing 
is going to be used to get storage conditions and expirations dates. Guess what? They do not include annual stability 
lots. They do not include testing to support a stability budget. That does not mean they will not ask for it. They will 
use this reference to justify asking, because it says there should be a written testing program to assess stability 
characteristics. They can interpret that any way they want.

Let us go back: Who needs a stability budget? You do. You have got to explain the impact of temperature excursions – 
support your explanation of your data. How you do that is up to you. In this document we are making a recommendation 
of how to take existing data plus a couple of additional studies and do that. How you interpret the data is up to you. 
Whether or not you need a stability budget is not up to you.

Let me explain a little more in detail how you get from here to there. Let us assume that you have a room temperature 
product. You have accelerated data that shows no significant change out to six months. There is a change, but it does 
not fail specifications at 40°. Here is how you create a stability budget: Take 1 month of those 40° (that is 720 hours 
if you do the math – 30 days times 24 hours). That is conservative. We are not saying take all 6 months, but take 1 
month at 40° where there is little or no change observed, 720 hours, and divide that up.

You will allot a certain number of hours for packaging, shipment, to address excursions which may happen, and reserve 
the majority of those 720 hours for the patient. The time you reserve for that patient is inviolable. If there have been a 
number of excursions that exceed the budget, it is not OK for someone to say ‘well we still have 320 hours left for the 
patient, can we just have two hours of that time?’ No, you cannot, because the patient is going to leave it in the glove 
compartment of his car on his way home from the pharmacy or take it on a trip. That time gets left for the patient.

You know because of the studies that you have done, that it is OK even up to 50°. So in your budget, you can also say 
that it is OK for not more than 6 hours at 50° and so forth.

You can communicate that, you can share that, in a quality agreement that you have for that product. If your quality 
agreement is general you can create a document to share. You can give that document to your call center. When a 
pharmacist or a patient calls and says ‘I left my insulin out on the counter overnight, is it OK?’ You have an answer that 
is backed by data that you can give that person. That is a stability budget.
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Differences in National Shipping Requirements Challenge International 
Pharma

Pharmaceutical companies are wrestling with how to address 
the differences in country-specific regulatory requirements 
for shipping of their products, particularly regarding the 
allowance for minor excursions from the labeled storage 
conditions.

Regulatory agencies worldwide are expressing a greater 
interest in the shipping practices pharmaceutical companies 
are using, and they want to see the stability data to support 
these practices. However, the conclusions they are drawing 
and the relevant policies and regulations they are applying 
differ, creating challenges for industry in bringing current 
science consistently into practice.

The challenges that firms have in dealing with various 
regulatory authorities on shipping requirements 
and excursions were highlighted by Merck Senior 
Stability Coordinator Rebecca Gentile at the PDA 
Cold Chain Management conference in Bethesda, 
Maryland in March.

“We have definitely noticed in the past years that there has 
been increased regulatory interest worldwide in shipping 
practices, most specifically in Latin American countries,” 
Gentile emphasized.

Some of these countries are open to scientific justification for 
a qualified shipping temperature range outside of the label 
storage conditions, as long as there is appropriate stability data 
on shipping qualification, she pointed out. “The information 
typically needs to be filed with the applicable product licenses 
or as an update to the license.” However, “other countries are 
still strictly requiring shipping only within the label storage 
conditions” (see box next page).

Communication between the regulatory authorities and 
company representatives is “essential for understanding the 
true regulatory requirements” and the practical limitations, 
Gentile stressed.

The Merck stability official explained the choice companies 
face in shipping a cold chain product.

The first option is to ship within the label storage conditions 
– “to ship a 2°-8°C product so that it is controlled within 
the 2°-8°C range throughout the length of the shipping and 
distribution chain.” The drawback is that the shipping and 
the pack-outs required to maintain that temperature range 
can be expensive, Gentile commented. It can be “challenging 
to find pack-outs that control the temperature appropriately. 

When they do not control the temperature appropriately, 
then you have to address temperature excursions, which 
can lead to loss of product and increase the expense of 
shipping the product.”

A second option is to ship in a qualified temperature range 
that is broader than the label storage conditions.

Shipping at the broader qualified temperature range, she 
explained, can reduce the cost of shipping, and “it can 
increase flexibility to improve access to pharmaceutical 
products to the target populations in need, which really 
benefits our patients…. It also can allow more flexibility in 
shipping to markets with challenging climates.”

Merck’s basic shipping strategy for cold 
chain products follows the second option, she 
explained, and incorporates a statistical “loss 
model” to qualify the broader ranges.

In order to ship outside the label claim, for each cold chain 
product Merck’s stability group: ● identifies an acceptable 
shipping temperature range and time duration based 
on the available time-out-of-storage (TOS) identified 
for the product ● works with the packaging technology 
group to identify the appropriate pack-out container 
and configuration that is then qualified to maintain the 
appropriate temperature, and ● includes temperature 
monitors in shipments to evaluate any temperature 
excursions, using stability data to determine lotdisposition 
when excursions occur.

To determine TOS, Merck is using a “loss model” 
– a statistical evaluation incorporating a broad range of 
stability studies to determine the total TOS, and choosing a 
portion of it to allocate to the planned TOS activities, such 
as packaging, shipping and distribution of the product.

“We also have to account for the unplanned TOS, such as 
when the product is in a pharmacy or a doctor’s office and 
someone leaves a refrigerator door open for a few hours, 
or it is left sitting on a pallet on a dock overnight or over a 
weekend,” Gentile emphasized.

When determining TOS for shipping or for evaluating the 
quality impact of a temperature excursion event,

Merck takes into account the cumulative TOS for the 
product. “That would include the entire lifecycle – the 
manufacturing, the packaging, the shipping, the end-
user 
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time that we might allow for in a doctor’s office before 
administration.”

The cumulative data is used to identify the 
qualified shipping temperature range, the length 
of shipping time, and an appropriate shipping 
pack-out. “The qualified shipping temperature 
range is fully supported by our stability data and 
our statistical model,” Gentile explained.

She pointed out that Merck has had varying degrees of success 
getting regulator buy-in to the statistical stability loss model, 
with the Brazilian authorities being the most challenging. In 
Brazil, Gentile explained, “we are still trying to educate the 
regulators on the statistical model.”

 
Mexico

Originally Merck was shipping to Mexico using our qualified shipping temperature range for each product. That is the 
temperature range that is outside the label storage conditions. This was fine until 2007, when Mexico then requested 
that all shipments be controlled at the label storage conditions. Any shipment that Mexico received that was not in a 
pack-out intended to control at the label storage conditions they quarantined and would not release.

Merck took a step back and looked at our product licenses. What we determined was that although we had the stability 
data in a product license, we maybe had not clearly defined the justification that we were using to support the broader 
shipping temperature range.

We updated these licenses, where necessary, to include our statistical loss model…but made it specific to each 
product. We made sure that the stability data that was used to support that loss model was in the license. In most 
cases, it was there already, but it was not all put together in a neat and clean package. We identified and justified the 
qualified shipping containers and the qualified shipping temperature range for each product.

Based on the product updates to these licenses, Merck received agreement to ship the product to Mexico in the 
shipping packages, which support the temperature range outside of the legal storage condition but within the qualified 
shipping temperature range. They are no longer considering that an excursion and they are accepting those as routine 
shipments.

Brazil

Another example that is even more recent is our experience shipping to Brazil. Originally when we began 
shipping to Brazil, we were shipping at our qualified shipping temperature range for each product with  
temperature monitors on our shipments.

When Brazil would receive the shipment, if the temperature monitor showed that the product had experienced a 
temperature outside of the label storage condition, even if it was within our qualified shipping temperature range, they 
considered that an excursion. However, they were allowing us to use our statistical loss model to support what they 
were considering excursions within our qualified shipping temperature range outside of the label.

In 2010, the Brazilian regulatory agency then came back and indicated they were going to require shipments to be  

MERCK’S REBECCA GENTILE ON RECENT EXPERIENCE IN SHIPPING TO 
LATIN AMERICA

At the PDA Cold Chain Management Conference in March, Merck Senior Stability Coordinator Rebecca
Gentile focused on the issues around temperature control studies for shipping to Latin America. She
provided the following case studies involving Merck’s recent experience in shipping to: ● Mexico ●
Brazil, and ● other Latin American countries that do not have their own specific regulatory require-
ments but generally default back to whatever requirements WHO has in place. The examples high-
light the desirability of a harmonized regulatory approach, which the new PDA “stability budget” 
guideline is intended to help foster (see story on p. 43).
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controlled at the label storage conditions. I believe that regulations to support this are pending.

From 2010 on, they have no longer accepted our mathematical evaluation of the loss model to support shipping 
temperature excursions outside of the label storage range, but within the qualified range. Instead, what they would like 
is a proactive attempt to ship the product at the label storage temperatures. However, if there is an excursion event, 
they will still allow using the stability data to support that temperature excursion, but they do not like the mathematical 
model. Instead, what they want to see is actual sequential stability studies.

For example, if your product was exposed to 15°C for three days during the shipping, what they want to see is a 
sequential study where you intentionally held product at 15°C for a period of time – three days or longer – and then 
took that same product, put it at your long-term label storage condition and held that until expiry, and tested it at the 
end to show that over the entire life of the product that temperature would not affect the efficacy of the product.

They will not accept any product that was intentionally shipped outside of the label storage temperature range at 
this time. Merck is currently working with the regulators to try to challenge this requirement and educate them on the 
scientific justification that we use for the statistical shipping model.

WHO

Another example we have is a recent interaction with WHO markets in Latin America. Those countries basically expect 
the products to meet whatever the WHO-defined shipping regulations are. WHO actually has shipping monitors that 
they will approve as part of approval of the product. They would like for these to be used whenever possible.

They fully support the use of stability data in the initial filing. They want to see the data. They want to review the data. 
Once the data is available, they will use that to support choosing a shipping monitor and a range for that shipping 
monitor outside of the label storage condition.

Our experience with WHO is that they really want to see the broadest temperature range possible, which makes sense 
if you think about the markets that they are typically supporting, which do have the most challenging temperature 
climates.

What Information to Provide and in What Form?

During the discussion that followed Gentile’s presentation, 
cold chain management conference participants and 
presenters probed further into what stability information 
needs to go in the marketing application and the issues that 
arise when dealing with different regulatory agencies.

While some companies are submitting stability studies to 
justify shipping outside label storage conditions in their 
marketing applications, others are holding it as GMP data.

“At Merck,” Gentile explained, “I believe that going 
forward we are being more proactive about including it 
initially in the product license, because we are getting so 
many questions – either during the filing or during the 
inspections.” Questions also arise when regulatory agencies 
update shipping requirements, she pointed out.

In the past, Lilly Principle Scientist Robert Seevers 
commented, many companies restricted the amount of 
information they submitted in their marketing applications 

because “they have been afraid if they submit more data 
it gives the opportunity for the regulators to ask more 
questions. What we are seeing now is that the questions are 
being asked anyway.”

The PCCIG Leader Rafik Bishara concurred, 
adding that “the new trend is, if you have the 
data, it should be submitted. If you are going to 
allow yourself to ship outside the label claim, the 
regulators are expecting that you have justification, 
you have stability studies, and you have submitted 
this – not when they ask you, but as part of your 
registration.”

Abbott Distribution QA Director David Ulrich pointed out 
that even when stability data supporting shipping outside 
of label storage conditions are submitted, some regulatory 
agencies – for example, Brazil – do not always accept the 
justification. In this context, he suggested that the label claim 
could be expanded to cover a broader temperature range, if 
that data is available.
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Gentile commented that Merck is not taking that route. As 
a global company, Merck tries “to harmonize our labels as 
much as possible. Changing a label for a specific market 
would not really be in our best interest.” Regarding Brazil 
specifically, she explained that “we are still trying to educate 
the regulators on the statistical model.”

Abbott Quality Operations Coordinator Elaine Menezes 
commented on Ulrich’s idea of expanding the label claim to 
a broader temperature range. “We tried to start a discussion 
with ANVISA on this specific topic,” she said, “but ANVISA 
did not accept a different range.”

Another topic that surfaced during the discussion 
was how statistical loss models, such as the one used 
by Merck, compare to sequential stability studies.

Gentile commented that when Merck began looking at 
shipping stability study options, it had already generated 
accelerated data, which “we typically generate for our 
products anyway.” Rather than initially running additional 
“expensive” sequential studies, the firm chose to work with 
its statisticians to create the loss model.

“We believe that when we put the individual studies together 
in the loss model we generate the same answer [that sequential 
studies produce]. But now that we are getting push back 
from certain regulatory agencies – especially Brazil – to run 
the sequential studies, we are starting to go back and look at 
where it would be appropriate for some of our products,” she 
noted.

Merck is currently designing the next series of loss model 
studies it wants to perform, and is trying to include “all the 
different pieces of exposure – to do one study with initial 
exposure to all the different temperatures then hold it all the 
way through shelf life.” The idea is to design one study to 
cover as many different possibilities as can be anticipated.

Testing Expired Lots Has Consequences

Lilly’s Seevers expanded the discussion to include when 
stability data is typically generated and why regulators ask 
for certain data.

Stability studies are generally “done at a point in the 
development of the drug around the time that people are 
doing their registration stability” and thus are “performed 
on brand new lots of material,” he pointed out. Regulators 
would like the same assurance of stability for a batch of drug 
that is older – for example, “a batch that is getting to the 
patient within, say, six months or its expiry,” he said. “All the 
statistics in the world” will not convince a regulator that the 
older lots have the same stability profile as new ones.

The question, Seevers pointed out, is how to generate 
this data in a way that is cost-effective and does not put 
the stability of batches that are currently on the market in 
question. He cautioned that conducting stability studies on 
batches while they are on the market and in use by patients 
would not be wise, and suggested an alternative.

If stability testing is performed on lots just after they 
have reached expiry and the testing demonstrates that 
temperature excursions on the recently-expired lot “do not 
strongly impact its quality, then you have proven that for the 
whole shelf life. You can avoid a sequential study by doing 
that.” However, since the data is needed at the time of filing, 
“what you will have to do instead is promise and commit to 
do that study and submit it as soon as you have it.”

Bishara responded that the testing of expired lots 
may be problematic. 

“Bob [Seevers] is presenting the ideal situation wearing his 
former FDA hat. Bob is the person that wrote the stability 
guidance when he was at FDA, so he comes with a lot of 
regulatory experience.” He cautioned that some products 
“hardly make it to two years,” and that running a stability 
study on an expired lot of such a product may produce 
“failure and data that is troublesome to explain.”

The PCCIG leader urged manufacturers to determine what 
approach makes the most sense for each product with the 
appropriate justification. “Please be careful and determine 
the risk level that you are willing to entertain,” he advised. 
“I get very uncomfortable testing a product at the end of 
shelf life.”

Abbott’s Ulrich also advised using caution in determining 
what material should be used for stability testing, and 
pointed out that requirements vary by market. “If we file 
in one market, there is a stability-indicating assay that they 
are fond of. In a different market, there are one or two other 
ones that do not match, and their curves do not match.” A 
possible solution, he suggested, is filing activation energies 
for certain temperature points.

Seevers characterized the suggestion as “an interesting 
idea.... I think there is potential there.” However, he noted 
that in his experience at Lilly, activation energy data is not 
generated for all molecules, and that the studies are “fairly 
time-consuming and expensive. We would have to convince 
ourselves that there is a return on that investment.” He 
added that “what we have just heard from our speakers 
is that some regulatory agencies” have certain ways they 
want the data generated and presented, and “are not 
interested in understanding the fundamental properties of 
the molecule.”
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Use MKT with Caution

Continuing along the theme of what data to use to justify 
temperature excursions, the use of mean kinetic temperature 
(MKT) to justify those excursions was explored.

Lilly’s Seevers commented that MKT is useful in 
terms of getting a sense of the impact of an excursion. 
It is “not useful if that excursion is prolonged, 
because your baseline is so long,” he stressed.

For example, he pointed out, “if you are looking at an excursion 
in a warehouse that might occur over several weeks and be a 
few degrees, that could be very serious – much more serious 
than an excursion of say 10° that happens for an hour, and is 
more likely to happen during transport. For MKT to help you 
evaluate it, you have to use it the right way.”

Merck’s Gentile commented that her firm does not “generally” 
use MKT for shipping excursions. “I think MKT does have 
applicability, but it is limited,” and is not “generally accepted” 
by regulatory agencies outside the US.

Bishara noted that in his interactions on the topic of MKT 
with both US and Canadian regulators, it is accepted “if you 
use it properly…. You need to have a company policy with 
justification with a decision tree before you use it.”

Excursions Other Than Temperature Also 
Important

The discussion shifted from justification of temperature 
excursions to other types of excursions that may occur, and 
the studies done to simulate them.

Merck Senior Packaging Engineer Michael English noted 
that his firm is working toward incorporating the shock and 
vibration elements that occur during shipping into its stability 
studies.

An audience member from Amgen explained that his 
company is taking a “sequential” approach to stress studies. 
“We are not doing a beginning and an end point, but we are 
actually stressing the molecule and then running stability-
indicating assays over time to learn what those degradation 
pathways are…. I think there is a concern if you test at the end 
of stability and you do have a failure. Then you are opening 
yourself up for [asking] ‘when did that failure occur?’”

On the other hand, he pointed out, if you have time 
points along the way, “you will be able to know what that 
degradation pathway is, I think, a little bit more cleanly than 
if you just do a beginning and an end point.”

Panel moderator and Fedex Custom Critical Quality and 
Validation Manager Karl Kussow indicated that his firm has 

been approached by some companies to look at shock and 
vibration testing in the transportation environment – in 
some cases in specific shipping lanes, and in transportation 
routes involving truck and air combination shipping 
modes.

PCCIG leader Bishara explained that shock, 
vibration and pressure studies comprise “physical 
stability,” which is one facet of what he sees as a 
five-pronged stability testing model.

Three of the five studies have been expected for some 
time, he noted. Those are: ● accelerated studies per 
ICH – how is your molecule going to react to acid, base, 
hydrolysis, radiation, and photo-degradation ● shelf life 
studies, designed to come up with an expiry date, and ● 
regulatory commitment stability – one lot per batch per 
year “to demonstrate to yourself and to the regulators that 
the product is being manufactured in a consistent way.”

The last two of the five studies Bishara characterized as 
“new stability studies that are being added or are being 
expected now.” One is the physical stability: subjecting the 
product to dropping, shaking, vibration, and pressure; the 
other is “distribution stability,” addressed by the “stability 
budget” concept (see story on p. 43).

“At Lilly,” he noted, “I worked with Prozac – a small 
molecule, chemically manufactured. It was stable. Nothing 
happened to it. On the other hand, biotech products are 
temperature sensitive and temperature controlled. If you 
shake them or drop them or expose them to vibration, 
things will denature. There is a paradigm shift here.”

The PCCIG leader provided an example of why 
physical stability studies need to be conducted, 
particularly in the context of protein products.

A “major company,” he explained, was keeping vaccine 
products cold using dry ice (solid CO2). A pressure change 
during transport caused the CO2 to become a gas, which 
penetrated the crimp and combined with the water in the 
vials to form carbonic acid, which denatured the vaccine 
protein. Since that incident two years ago, “that company 
has been visited by FDA every six months,” Bishara 
pointed out.

Quality Agreements, Regulator Relationships 
Key When Excursions Occur

When product is detained by a customs office in a foreign 
country – for example in Brazil, an audience member 
noted, “assuming you are using an Envirotainer and it is 
plugged in, it should be OK unless there is a catastrophic 
failure. If there is a failure, how do you know and how do 
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you react in a timely manner to save the product?”

Abbott’s Menezes explained that in her firm’s case, the 
air shipping company is responsible to ensure that the 
Envirotainer is plugged in and functioning, and to report 
that information to the company. Once the local Abbott 
warehouse receives the shipment, the battery life is 
verified, “so we have this feedback of the actual container 
information,” she explained.

For Envirotainer systems that use dry ice for temperature 
control rather than electrical refrigeration, a similar level of 
assurance is obtained by an inventory of the dry ice level 
upon receipt, she noted.

Bishara pointed out that “who is doing what and how” is 
included by the US and Canada as part of what they expect 
to see in quality agreements between drug firms and the 
companies they use to ship their temperature-sensitive 
products. In addition, he explained, quality agreements 
are expected to have a contingency plan that covers what 
happens if there is an excursion.

“In the past,” he sad, “I remember one of the key questions 
regulators asked was to show them your deviation reports. 
They will take a deviation, pull a thread, and follow it. Today 
in the area of temperature control, the regulator will be 
asking to see your quality agreement and your contingency 
plan, and they will follow it.”

Abbott Global Distribution Program Manager 
Arminda Montero emphasized the importance 
of quality agreements and receiving procedures 

– not only with shipping firms, but along the entire 
custody chain – when product is shipped to another 
country.

“We need to have knowledgeable people in-country that 
can have those procedures set up with the broker,” she 
stressed.

“Typically the broker is the key person that has access to 
the shipments and knows what needs to be done. So it is 
key that there is a good set of procedures from the shipper 
to the forwarder, the carrier, the broker, the truck carrier, 
and all the way to the warehouse. Receiving procedures are 
critical to be sure excursions do not happen after arrival at 
the destination country.”

Montero added that “just as important” as technical 
discussions with regulators is understanding that, 
especially for Latin America and probably for Asian 
countries, the working culture is relationship-
based.”

“A lot of it is not necessarily about the science,” she 
cautioned. “It is about the relationship that you have with 
the regulators in that country. That plays a very important 
role – having people from your affiliate knowledgeable in 
cold chain to be able to have good discussions with the 
regulators and establish a relationship with them…. We 
need to understand that the working relationship is a little 
different than in the United States or Western Europe. 
That plays a big role in making progress in some of those 
countries.”

 
Completed/Published

PDA Technical Report ��: “Guidance for Temperature Controlled Medicinal Products: Maintaining the Quality 
of Temperature-Sensitive Medicinal Products Through the Transportation Environment” – Published in 2005 
and revised in 2007, it forms the “foundation” for the PCCIG efforts and will be considered for revision in 2011.

PDA Technical Report ��: “Last Mile: Guidance for Good Distribution Practices for Pharmaceutical Products  
to the End User” – Published in early 2010, TR-46 complements TR-39 by going beyond manufacturer-focused  
issues and addressing those issues specifically encountered within the “last mile” – the time period between the 
manufacturing facility handoff to the wholesaler or pharmacy and delivery to the end user.

PDA PHARMACEUTICAL COLD CHAIN INTEREST GROUP PROJECTS

At the cold chain meeting, PDA Pharmaceutical Cold Chain Interest Group (PCCIG) US Branch Chair
Rafik Bishara provided an update on the IG’s recent projects, including those that are: ● completed
and published ● completed/submitted for review through the PDA board process ● ongoing ● moving
slowly or on hold, or ● currently being worked on by PCCIG’s European branch. The following outline
is based on Bishara’s review.
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“The use of Mean Kinetic Temperature (MKT) in the handling, storage, and distribution of temperature sensitive  
pharmaceuticals” – This article was authored by several key PCCIG members and published in Pharmaceutical 
Outsourcing, May/June 2009.

Radio Frequency Energy Versus Proteins and Biologics – Professor J. P. Emond at the University of Southern 
Florida Polytechnic published a paper on the exposure of pharmaceuticals to radio frequency scans. The paper 
presents data in support of the position and publications of key PCCIG members, which maintain that there is little to 
no impact of RF on proteins or biologic products.

International Air Transportation Association (IATA) “Perishable Cargo Regulations” manual –PCCIG’s work 
with IATA, spearheaded by group member Kevin O’Donnell, Chief Technical Advisor for Tegrant, resulted in two 
important revisions to IATA’s “Perishable Cargo Regulations” manual in 2010: One of the manual revisions contained 
a recommendation that new labels designed by the team be included on “time and temperature sensitive healthcare 
products” to identify them in transit. The other was a revision to the manual’s chapter on training supply chain transport 
providers on the handling of those products, which also resulted in a training course first taught in mid-2010.

Completed/Submitted for PDA Board Review

Technical Report: Good Distribution Practices (GDPs) – 23 pages of comments were received from the SAB, and 
are being reviewed by the task team.

Active Cold Chain Systems – Active cold chain systems employ mechanical and/or electrical devices to maintain or 
assist in maintaining the desired temperature range in containers, rooms or trucks, whereas passive systems utilize 
finite amounts of refrigerants in an insulated container to maintain temperature for a specific period of time. The active 
systems documents that have been completed and submitted cover: ● cold storage warehouses and walkin cold 
rooms ● temperature controlled trucks and trailers ● temperature controlled transport containers for containers that 
are pallet size and smaller, and ● temperature control training for active systems.

Best Practice for TSA Cargo Screening – A recommended best practice document for how to comply with 
Transportation Security Administration (TSA) regulations on cargo screening requirements for temperature sensitive 
products has been reviewed by PDA’s Science Advisory Board (SAB). Comments from the SAB were submitted and 
reviewed by the task team, and the document has been revised and is ready to be re-submitted.

PDA Technical Report: Stability Testing to Support Distribution of New Drug Substances and Products – The 
draft was submitted to the SAB in late 2010, and seven pages of comments were received and are currently under 
review by the team. Once approved, the team plans to escalate the technical report to ICH for consideration as an 
addition to its Q1 suite of stability standards (see story on p. 42).

Ongoing

Exception management – This document will provide guidance on how to handle exceptions duringdistribution of 
pharmaceutical products – for example, temperature excursions. The project is currently on hold.

Time Out of Storage (TOS) – This policy will provide guidance on how to supply data and to whom to justify shipping 
outside of storage label claim. The project is also currently on hold. 

Technical Report: Ambient Temperature Data/Profiles for the Transport of Room Temperature Products -- 
The report will cover the methodology for ambient temperature data collection/analysis and how to define ambient 
temperature profiles. The document is scheduled to be reviewed by the PCCIG during Q2, with submittion to the SAB 
during Q3 and publication planned by the end of the year.

Technical Report: Thermal Blankets – Thermal blankets are used to protect products from heat and cold in various 
temperature ranges. The technical report will cover thermal blanket characteristics, qualification and use. An initial 
workshop was held in October 2010, followed by teleconferences and face-to-face meetings aimed at finalizing the 
draft document.



                                           MONTHLY UPDATE - APRIL 2011

WWW.IPQPUBS.COM
APRIL  2011      ��

                                           MONTHLY UPDATE - APRIL 2011

APRIL  2011      ��

GS1’s globally harmonized serial number approach 
continues to gain traction as pharmaceutical manufacturers 
seek to navigate the complicated maze of international 
regulatory requirements and comply with their looming 
deadlines.

The requirement for serialization – the unique identification 
of individual products – is coming into force around the 
world as part of the global effort to identify authentic 
product and combat counterfeit medicine introduction into 
the legitimate supply chain.

The increasing traction of global numeric identifiers 
and how it addresses some of the key challenges 
that firms are facing was highlighted by GS1 
US Healthcare Director Robert Celeste at PDA’s 
annual Pharmaceutical Cold Chain Management 
Conference in Bethesda, Maryland in early March.

Celeste explained that GS1 is a 35-year-old not-for-profit 
organization with headquarters in Brussels, Belgium and 
Princeton, New Jersey, that creates standards. “What we do 
is we help look at the global standards and how to apply 
them to the local scene as far as regulatory compliance and 
also business practices.”

GS1 is the most widely used supply chain standards system 
in the world, he explained, with over one million companies 
across 150 countries using the standards in over six billion 
transactions a day.

GS1 Bar Code System Identifies, Captures 
and Shares

The GS1 system allows for the international community 
to identify, capture and share information about 
products moving through the supply chain.

● Identify: Celeste pointed out that GS1 has nine 
different identifiers that can identify products, logistics 
items, locations, returnable assets and other items. The 
global location number (GLN) is used for identifying 
companies and locations. The global trade item number 
(GTIN) is used to identify products.

“In the pharmaceutical industry in the US,” Celeste 
explained, “you would embed your national drug code 
(NDC) inside of that GTIN, and that number would 
now become a globally unique number, so you would 
not have any conflict with other products throughout 
the world.”

He noted that GS1 already has a GLN registry for health 
care providers. “Today in [the registry] there are about 
350 million hospital locations – ‘ship to’ and ‘deliver to’ 
points within US hospitals.”

Another number used for identification is the serial 
shipping container code (SSCC), which is used for 
tracking a mixed shipment container through the 
supply chain.

● Capture: Globally-recognized barcodes developed 

GS1 Global Standards Gaining Traction as Drug Serialization Deadlines 
Loom

Moving Slowly/On Hold

Bishara commented that “not everything is moving as fast as we would like it to be, or as fast as the chair would 
prefer it to move.” For example, he noted, the validation master plan and the supply chain/temperature monitors and 
indicators projects are moving slowly.

Cold chain process validation is a newly-formed project.

The prescription drug marketing act (PDMA) physician samples project and the supplier qualification/quality agreement 
projects are currently on hold.

PCCIG European Branch

Projects currently being worked on by the PCCIG’s European branch include: ● ocean shipments: temperature controlled 
sea containers ● pharma-spec temperature controlled trailers and haulers ● pharma standard for re-usable passive 
insulated shipping systems ● risk management for temperature controlled distribution, and ● system visibility.
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and standardized by GS1 and radio frequency identification 
(RFID), including high and ultra-high frequency devices, are 
used to capture the information through the supply chain.

“The nice thing is that they are all interoperable,” Celeste 
noted. “So if you were to start with the bar codes and you 
want to move into RFID, the same numbers…can be used in 
either one of those carriers.”

● Share: The supply chain information along with e-commerce 
messages, purchase orders, invoices, shipping notices, and 
other pertinent information is shared securely with trading 
partners.

Celeste pointed to the suite of standards that GS1 
has developed for tracking and tracing items and 
their status through the supply chain that use the 
GLN and GTIN as a foundation, and explained the 
significance of these identifiers.

The two things you need to know, he said, are what is being 
tracked (GTIN) and where it is (GLN). “If we have a standard 
way of approaching both of those issues, then we can make it 
a much more efficient supply chain.”

In addition to the GLN and GTIN, the third key piece in the 
process is the global data synchronization network (GDSN) – 
a network of about 32 different data pools where information 
about products and the attributes and locations of those 
products is stored and accessed.

GS1 Numbering System Helps Deter 
Counterfeiting

The GS1 numbering system is one tool in the arsenal that 
manufacturers across all sectors have available to help 
combat the sale of counterfeit drugs by authenticating their 
products.

Celeste noted that in 2008, counterfeit products across all 
industry sectors accounted for $650 billion globally. The 
World Health Organization (WHO) estimates that worldwide 
sales of counterfeit drugs could top $80 billion in 2011.

Part of the problem in combating counterfeiting, he explained, 
is the complexity of pharmaceutical supply chains. Since 
2003, GS1 has been “mapping out and looking at not only the 
movement of product and information through the supply 
chain, but the behavior of the different trading partners in the 
supply chain, so we can start to look at how to track and trace 
items through it.”

Beginning in 2010, GS1 created a simulation of a 
pharmaceutical supply chain “that we can actually 
run,” Celeste pointed out.

“When we run this simulation you will see products on 
a production line being bottled, being packaged, being 
identified with a unique identifier, being put into cases 
and put onto pallets. Then it is shipped – in this case, to 
the manufacturer’s forward logistics area, and then that is 
shipped to a wholesaler.”

Those items are then taken apart and back down to the unit 
level. Some of the product goes through in full cases and 
some gets picked and delivered in totes.

The last stop in the simulation, the GS1 official explained, 
is a pharmacy “that happens to be a hospital pharmacy that 
is receiving product at the pharmacy and then moving that 
product down to the nurse’s stations and ORs and finally 
out to the patient. That actually simulates the movement and 
treatment of product through the supply chain.”

Trying to track an item as it moves through a repackaging 
event is “very difficult…. In the repackaging operation where 
you may be emptying bottles out, you are now tracking the 
individual pills almost, through that repackaging operation. 
So as they go into the hoppers, we need to associate the 
bottles that went in to the bottles that came out.”

In addition to simulating the physical movement of goods 
through the supply chain, GS1 is also simulating the 
collection and sharing of data with trading partners using 
GS1 standards. The simulations can also be used to compare 
costs and benefits associated with different supply chain 
models.

Regulations and Industry Pressure Driving 
Serialization

The supply chain expert turned his attention to serialization 
requirements and drivers, and GS1’s efforts to help the drug 
industry implement unique identifier systems.

In California, 50% of all pharmaceuticals sold will be 
required to have unique serialized identifiers by 2015, and 
the remaining 50% by 2016. The serialization will be based on 
an FDA final guidance released in early 2010 on standardized 
numerical identification (SNI), which uses the National Drug 
Code (NDC) assigned by FDA. Celeste pointed out that the 
NDC can be embedded in the GTIN.

He also highlighted the recent track and trace stakeholder’s 
meeting held by FDA in February as a significant step forward 
in understanding how to increase supply chain security (IPQ 
Monthly Update - February 2011, p. 32).

In the US, large hospitals and group purchasing 
organizations are driving the use of GS1 standards 
by the pharmaceutical industry.

http://www.ipqpubs.com/issues/ipq-monthly-update-february-2011/
http://www.ipqpubs.com/issues/ipq-monthly-update-february-2011/
CE User
Underline
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These organizations recently sent letters to the 
pharmaceutical companies they do business with, 
requesting them to use the GS1 suite of standards – 
beginning with the GLN.

“Today a hospital can be identified by many different 
numbers,” Celeste pointed out. “Each one of you 
may have a particular customer number that you are 
using for a hospital. That makes it difficult for them do 
reimbursements and a few other things. They are asking 
that they be identified in contracts and e-commerce 
transactions by the GLN.”

The letter also talks about the organizations wanting to 
use the GTIN for identifying products. “That is not such 
a big issue for pharmaceuticals. It is more of an issue in 
medical devices, where a lot of devices are identified today 
by part number and not by a standardized number,” the 
GS1 official commented.

A number of hospitals and their trading partners 
began trading e-commerce messages based 
on locations within hospitals being identified 
with that global location number in 2010 – the 
“sunrise” of the GLN effort for pharmaceuticals.

“From a tracking and tracing perspective, having a 
standardized way of us understanding locations is really 
going to help us,” Celeste stressed. “The fact that the 
hospitals are doing this for a completely different reason is 
really serendipitous for us.”

Beginning in 2012, the hospitals are asking that healthcare 
products be identified using the GTIN, and that that number 
be used in business transactions, marked at appropriate 
packaging levels, and scanned at the point of delivery 
within the clinical areas.

GS1 Provides a Roadmap for �01� Serialization 
Readiness

The US standards part of the GS1 group decided at the 
beginning of the year to begin piloting its suite of standards 
and identifiers for the US pharmaceutical supply chain, 
Celeste explained.

“We have about 12 different folks from different companies 
within the supply chain to make sure that we are keeping 
on pace and that we are keeping in the right direction,” he 
noted. GS1 has developed “toolkits and other educational 
marketing collateral to help folks understand what they 
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need to prepare for in order to enter into a proper pilot.”

The GS1 official pointed out that there are 3,500 
manufacturers, “a couple of thousand” wholesalers, 
22,000 retail pharmacies and 7,500 hospitals in the 
US. “A lot of folks need to test a lot of things for 
this to work. We are developing a pilot framework 
so folks can take that framework and apply it in a 
pilot much more easily.”

GS1 is forming a number of pilots and is requesting industry 
participation. “We have identified a number of areas that 
need to be tested in pilots. We are hopeful that folks will 
pair up. We can pair them up with other companies that 
are interested in certain areas that they would like to pilot 
so that we all have a broad understanding of how to do this 
within the supply chain.”

A pilot framework is due to be published during the second 
quarter of this year, at which time GS1 will identify the pilot 
areas and begin the pilots. They plan to publish what is 
learned during the pilots “so that people who come along 
next will not have to go through all that effort so far as 
understanding how to get a good pilot going and what to 
get out of that pilot.”

GS1 Standards and Numbering System 
Compatible with FDA Guidance

Celeste explained the GS1 numbering system and 
the advantages it provides over using the NDC. 
 
FDA assigns pharmaceutical firms a unique “labeler 
code.” GS1 has reserved a part of its numbering system 
to be able to use that labeler code. When the GS1 puts its 
“US placeholder” in front of the labeler code it becomes 
a globally unique number that “will not conflict with any 
other industry’s numbering systems.”

The FDA labeler code, product code and packaging 
code together make up the 10-digit NDC. That number 
is embedded in the GTIN, along with an “indicator 
digit” and the “US placeholder” number. The GTIN 
ends with a “check digit” number “so we can check to 
make sure that all of these numbers are the appropriate 
numbers and we have not made any mistakes.”  
 
The NDC can be extracted if needed. However, these 
additions make the GTIN a unique global number (see box 
on right column).

 
 
 
 
 
 
 

To get from an NDC to an SNI, Celeste pointed out, 
“essentially what we are doing is adding a serial number 
at the end.

That serial number can be 20 alphanumeric characters. Most 
pharmaceutical companies are sticking tobetween 10 and 12 
numeric characters for human readability purposes, so we 
do not start reading an ‘O’ as a ‘zero’ and an ‘l’ as a ‘one,’ 
things like that.”

Within the GS1 system, the NDC is embedded in the GTIN, 
and the serial number is the same (see box below).

 
“The benefit,” Celeste emphasized, is that “along with 
having a global number now, you can also number alot of 
other things that you may want to track – one of them being 
locations.” He explained that the company prefix or labeler 
code is also used in the GLN, and can be used within the 
GS1 numbering system to identifylogistics units, returnable 
assets, internal assets, and other items. 

“So there are a lot of benefits that you can get out of that 
number that you cannot get if you just stay with a national 
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Q: Will the pilot studies look at exception processes?

Yes. In 2015, if we do not have pedigree data with the right product, there is only one place where that product can go 
– that is quarantine, and probably back to the manufacturer.

Q: Will GS1 publish guidelines helpful to move companies toward serialization?

What we would like to do is to produce two things: one would be a US guideline on ‘how do I do this within the US;’ 
and there is also a move to develop a global standard around that. The same issues are occurring in Asia and Europe 
and so on. We will have a guideline for the US on how to move a product through the supply chain and how to identify 
it properly.

Q: Data having to do with cold chain product is related to the condition of the product along the supply chain. 
Can something as simple as a yes/no on whether the product met shipping temps be incorporated into an 
overall GS1 data network?

One of the things that we are going to look at, probably this fall, is cold chain. The idea being that if we are tracking 
products through the supply chain and tracking their gross disposition – has it been recalled, has it been destroyed, 
is it still in play within the supply chain – if we are tracking that, we could also attach to it other attributes. Some of 
that could be how it has been treated – even temperature profiles and things like that. We are looking to come back 
to the cold chain industry to ask if it would like to form a group to look at this. Now that we have the architecture laid 
out for tracking items and their dispositions, can we start associating more cold chain information with that tracking of 
the item?

Q: There are large amounts of data that are generated with data loggers for a cold chain shipment. That would 
not be a data point – that would be a whole document or file. Does information in that form fit into the GS1 
system?

Right now it does not. We do not have data attributes for all that data. But one of the nice things about how the 
standard was written is that it was written to be extended. We have seen that in our pedigree application. We have 
extended it for the US for tracking and tracing purposes, and we can certainly do that for cold chain. As long as there 
is an agreement about what those attributes are, we can certainly manage it within the [GS1] architecture.

Q: Who will be enforcing the global standard?

The trade groups and wholesalers are telling us that they are tired of the Abbott SKU and the Lilly SKU. Their SKU from 
Europe is different from their SKU here. [They are saying] ‘give us one GTIN. If you do not, we are going to charge you 
a 10% handling fee….’ The pressures are going to come from our trading partners, and have already started.

GS1’s ROBERT CELESTE RESPONDS TO QUESTIONS RAISED AFTER HIS TALK

At the PDA Cold Chain Management Conference, GS1 US Healthcare Director Robert Celeste responded to sev-
eral questions on the implementation of GS1 standards for pharmaceuticals.

number.”

These numbers can also be expanded within a bar 
code or an RFID tag by using “application identifiers” 
to add other information. For example, information 
such as serial number, lot number and expiration 
date can be imbedded.

 You would read the bar code and it would tell [you] the 

number. If you wanted to, you could show the expiration date 
or the lot number. Some folks are just sticking to the product 
 and serial number and then passing those other numbers 
along in e-commerce messages. So there are a number 
of different options you can have with application 
identifiers.”

Celeste noted that at present GS1 has “about 240 
application identifiers that we can share with you.”



http://www.cmcbio.com
http://www.cmcbio.com
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INSIDE THE GLOBAL REGULATORY DIALOGUE™

Complying With Serialization Mandates Requires Long Lead Times, 
Experts Warn
Serialization experts are warning pharma companies 
that compliance with looming serialization requirement 
deadlines will require long lead times.

The requirements for serialization – the unique identification 
of individual products – are coming into force around 
the world as part of the global effort to better track their 
movement through the supply chain and ensure their 
authenticity.

The evolving requirements around the world and 
the effort it will take on the part of pharmaceutical 
companies to meet them were highlighted by 
Systech International Business Development VP 
David DeJean at a conference on anti-counterfeiting 
in emerging regions sponsored by FDASmart in 
Edison, New Jersey in mid-April.

“To comply just with California, you have, in essence, four 
or five years,” DeJean emphasized. For large pharmaceutical 
companies, he said, “it is going to take you four or five years 
to get this all put together.”

Global Serialization Requirements and 
Deadlines Vary Markedly

The California pedigree legislation will require 50% of all 
products sold in the state to be serialized and pedigreed 
by 2015. DeJean noted that the remaining 50% must be 
serialized by 2016, with wholesalers sending pedigrees by 
mid-year 2016 and pharmacies accepting pedigrees by July 
2017. Federal pre-emption language in the law would nullify 
it should FDA enact a US serialization requirement.

DeJean summarized the current and pending regulatory 
requirements for serialization in other countries around the 
world (see box below).

On February 15, the EU Commission “virtually unanimously 
voted to enact regulations associated with serialization in 
European countries,” DeJean reported.

At a GS1 conference in early April in Bethesda, 
Maryland, GlaxoSmithKline’s Grant Courtney, 
representing the European Federation of 

International Serialization Initiatives

Turkey
• 2D data matrix with EAN barcode, serial number, 

manufacturing date, expiry date
• Now need to send serial numbers to MOH 

database, live in May 2010

EFPIA
• 2D data matrix with product code, batch number, 

expiry data, and serial number
• Each manufacturer to have a database server link 

to central / country authentication database
• Successful pilot completed in Stockholm

EU Commission
• Pedigree serialization 

and central repository
• Awaiting ratification –

likely to be early 2011
• EU Vote 15th Feb

Italy
• Serial number for 

reimbursement only, 
planning traceability

• Could have central DB

France
• Currently use 7 digit 

CIP code (not serials)
• By 2011 all products 

must use 13 digit 2D 
data matrix CIP

Belgium
• Currently using 8 char 

serial number
• Looking at a 16 char 

number

Brazil
• Will pilot and scale up unit 

serialization over next 3 yrs
• Interested in capture 

technology and data storage
• Some debate in industry about 

approach – delaying legislation

India
• 2 D Data Matrix on Primary and 

Secondary Packaging for all 
exports. Initiative to do all 
domestic products as well

China
• 1 D Serial Number on all 

primary products on EDL
• Interface required back to 

SFDA database
• Discussion to include all 

products and medical devices
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expiry data, and serial number
• Each manufacturer to have a database server link 

to central / country authentication database
• Successful pilot completed in Stockholm

EU Commission
• Pedigree serialization 

and central repository
• Awaiting ratification –

likely to be early 2011
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• By 2011 all products 

must use 13 digit 2D 
data matrix CIP

Belgium
• Currently using 8 char 

serial number
• Looking at a 16 char 

number

Brazil
• Will pilot and scale up unit 

serialization over next 3 yrs
• Interested in capture 

technology and data storage
• Some debate in industry about 

approach – delaying legislation

India
• 2 D Data Matrix on Primary and 

Secondary Packaging for all 
exports. Initiative to do all 
domestic products as well

China
• 1 D Serial Number on all 

primary products on EDL
• Interface required back to 

SFDA database
• Discussion to include all 

products and medical devices
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Pharmaceutical Industries and Associations 
(EFPIA), provided an update on the status of the 
EU legislation.

“It needs to be translated into all the EU languages” before 
being published, he explained, noting that it is anticipated 
to be published in May. It will “require a unique identifier” 
for products sold in the EU.

The Commission law “needs to be translated into country 
law by the end of 2012,” he pointed out. “Expect it to be 
enforced by 2016 or sooner” if individual countries decide 
to adopt more aggressive dates.

Courtney stressed further that serialization must be 
supported by other measures to be effective. First, the product 
must be sealed, secure and not opened or tampered with as 
it moves through the supply chain. Secondly, there must be 
other identifiers on the pack, for example, holograms. Those 
two items “form the foundation for serialization and it will 
not work without those in place.”

At the FDASmart anti-counterfeiting conference, 
DeJean pointed out that several European countries 

already have some form of serialization or similar 
requirements in force.

For example, Turkey already requires item-level serialization, 
with that information reported to the Ministry of Health. In 
addition, “their law does require aggregation to the case 
and pallet later on this year.”

Italy, DeJean noted, has what they call their “Bellinis,” 
“which are more of a serialization requirement for 
reimbursement.”

Although France does not have a serialization requirement, 
it did “force a lot of changes in the packaging of products” by 
requiring a 2D data matrix bar code that must include the lot 
expiration date and product identification. “There has been 
a lot of activity over the last couple of years to get packaging 
lines enabled to support the French requirements,” the 
Systech official emphasized.

Belgium has had a “vignette” requirement – a label with 
secure features – for reimbursement fraud detection, for “a 
number of years.”
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Brazil’s ANVISA recently retracted its regulatory 
requirement, DeJean explained. “It had a law that required 
serialization with a sticker to be added that included a 2D 
bar code and some [other] authentication technologies. It 
has been retracted to re-look at the technologies” to see how 
feasible they are for the pharma industry and retailers to 
implement. Revised requirements are anticipated in May.

In India, there are two legislative initiatives underway – one 
for export products, and one for domesticproducts. “These 
are being managed by different groups within India,” 
DeJean pointed out, and the timelines are “very aggressive.” 
The export requirement mandates implementation by July 1 
– “an unattainable date,” given the lead time it takes pharma 
companies to comply.

China has a 1D serialization requirement for any product on 
its Essential Drugs List (EDL). “It requires getting numbers 
from the government, applying them to the product, and 
then registering those products back with the government 
– the SFDA – with regards to what products are out there,” 
DeJean commented.

South Korea has a similar requirement as France, with the lot 
and expiration of product being coded into 2D barcodes, and 
Japan “has some regulatory action going on as well.”

“The toughest part of this is that it moves, and it moves very 
rapidly,” DeJean stressed. “This is in no way stable, and it is 
probably different than it was a week ago.”

One of the challenges, “especially in smaller market 
countries and some of the emerging markets,” is that new 
regulatory requirements “come up very quickly with very 
short implementation times.... On average, you are looking 
at 12-24 months from the time that a regulation becomes 
active until you actually have to comply. That is pretty 
rapid.”

Implementing Serialization Impacts a Broad 
Array of Equipment and Systems

Most major manufacturers, the supply chain expert pointed 
out, “really want to address serialization globally and 
not locally – they do not want to implement a technology 
specific to a country because they produce products for 
multiple countries from a single manufacturing site.”
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DeJean pointed out that large manufacturers have, “on 
average, 50 lines that produce products for the US market. 
For some of the major manufacturers and some of the major 
generics, that quantity can get to the hundreds all over the 
world supplying products to the US market.” Each of those 
lines will be impacted, he noted.

Speaking at the GS1 conference in Bethesda, Pfizer Product 
Integrity Director Peggy Staver commented on the cost of 
her company’s serialization effort. “For Pfizer alone, just 
to implement serialization for the US market, is over $100 
million. It is not an insignificant investment. I appreciate 
that that is only our investment. It requires investment by 
everybody in the supply chain for this to be effective.”

Staver also spoke to other important considerations 
regarding implementation of serialization.

“We are trying to reduce the number of sites that we have, 
especially as we go through mergers and cquisitions. As you 
all know, synergy targets are developed and we need to close 
sites. We are trying to consolidate packaging into existing 
facilities. As this network changes, we do not want to be 
making investments in sites that are going to be closed. So 
we need to be aware of what those plans are and incorporate 
that into what we are planning to do. We continue to have 
outsourcing of some products and insourcing of others, and 
acquisitions and divestitures of companies and products, so 
it is a moving target that  we are dealing with.”

DeJean also spoke to the complexity of implementing 
serialization. “It takes a long time to get this done. This is not 
an easy thing. One of our messages is to look at it now and 
get ready. These regulatory requirements, if they are not law 
today, they will be soon, and we need to address them.”

Areas in Pharmaceutical Companies Impacted by 
Serialization

 
At the anti-counterfeiting conference, Systech 
International’s David DeJean outlined the areas in 
pharmaceutical companies that are impacted by 
serialization implementation and the consider-
ations involved.

● Regulatory: What are the regulations that you need 
to comply with, and when?

● Quality systems: Validation will need to be comple-
ted for the new lines and processes.

● Distribution processes: Commercial relationships 
will need to be established with trading partners.

● IT infrastructure: Enterprise-level applications 
such as SAP will be impacted.

● Manufacturing processes: Institution of printing 
2D barcodes on unit cartons, bottles, cases, and pal-
lets will need to take place. “It may impact all your art-
work on your products – a large impact on the pro-
ducts you produce and some of the labeling.”

● Vision systems:  The machines will need to read 
2D barcodes “as you aggregate them from item to 
case to pallet.”

● IT systems:  Systems to support serialization will be 
required.  “You need to be able to communicate all of 
that information to the people that need it.  In the case 
of Brazil, you are sending data to the Ministry of 
Health; in the case of China it will be to the SFDA; and 
then pedigrees for California.  It is different data for 
different people [requiring] a large IT infrastructure.”

● Packaging lines:  Lines producing serialized pro-
ducts will need to print human-readable serial num-
bers, “on the unit cartons, maybe on the bundles, and 
certainly on the bottles depending on what the packa-
ging styles are,” in addition to the 2D barcodes.
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