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Cold Chain

T
he emergence of personalized and patient-tailored 
medicines, such as immuno-oncology treatments, 
cell therapies, and gene therapies, has given rise to 
high hopes for a revolutionary new field of treat-

ment for some of the most challenging diseases. Within the 
pharmaceutical and biotech market, considerable invest-
ment is being made in gene and cell therapy. These person-
alized medicines pose significant logistical and manufac-
turing challenges. With extreme temperature requirements, 
short logistical cycles, and effectively invaluable biological 
materials, careful consideration must be given to ensure suc-
cess at each node of the cycle in the complex logistical path.  

Current market outlook
Exciting business prospects for cell and gene therapies have 
generated considerable market investment in these areas (1). 
The number of companies with personalized medicine prod-
ucts in pipeline development has expanded considerably in 
the past decade. Reports suggest that more than 500 distinct 
companies are involved in the development of cell therapy, 
not including academic development, with more than 170 of 
those companies investigating stem-cell-focused therapies.  

The prospects for the industry are validated by the pres-
ence of two commercially approved therapies in the United 
States and Europe, and other promising therapies success-
fully being recognized recently with FDA Breakthrough 
Therapy status, established in 2012 to help accelerate the 
development and review of new drugs for serious or life-
threatening conditions. Being granted Breakthrough Ther-
apy can help a developer realize many potential benefits, 
including intensive FDA guidance and eligibility for priority 
review, a pathway to expedited approval.  

Because many of the drugs in development are primarily 
being researched by small biotech companies with a reason-
able number of cooperative funding agreements, the pres-
ence of more established pharmaceutical and biotech com-
panies working in the area of cell and gene therapy has risen 
considerably in recent years. Furthermore, the valuation of 
deals has increased substantially. An IMS report (2) notes 

Careful, Early Cold-Chain  

Planning is Crucial for 

New Biologics
Brian Keesee

Cold-chain requirements and the tight logistical 

windows needed for cell and gene therapies 

demand a focus on early communication and risk 

mitigation.

Brian Keesee is Executive Director for North 

America Operations, PCI Clinical Services.
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that, not only has the number of cell and gene therapy deals 
spiked since 2014, the average value of deals has jumped by 
a factor of over five fold in that short time. 

Currently, 83% of cell and gene therapies in investiga-
tional development are being brought forth by small biotech 
firms. However, recent investment and acquisition activity 
has large pharma presence, including leading firms such as 
Novartis, Amgen, Pfizer, BMS, Sanofi, GSK, Valeant, and 
others (2). Oncology is the focus of  more than three-quar-
ters of all cell therapies now in the pipeline, and close to one 
quarter of gene therapies (2). 

Considerations for clinical development
The nature of cell and gene therapies, as with other tissue-
based investigational materials, demands considerable col-
laboration by all parties involved, in logistical planning 
and execution to ensure a successful supply chain. Whether 
treatments are autologous or non-autologous, the cells or 
tissue materials obtained, processed, stored, and ultimately 
delivered to the patient are inherently limited and invalu-
able. Risk mitigation is a primary consideration when estab-
lishing an effective supply chain. This is exacerbated by the 
ultra-cold chain requirements and tight logistical windows 
that these therapies require.

Understanding the key logistical considerations is para-
mount to success, and all stakeholders must be engaged early 
in the development process to ensure a robust project plan.  
Communication at the onset of the program, as well as at 
each stage of development and execution, is critical to pro-
vide a seamless and well-functioning supply chain.  

Autologous treatments can create a different logistical 
pathway as compared to nonautologous treatments. A well-
documented therapy currently on the market is said to have 
an 18-hour window from the extraction of cells from the 
patient to the direct delivery to the manufacturer.  

Likewise, the reverse logistics of the prepared therapy 
from manufacturer to the injection of the patient is also 
just 18 hours point-to-point. These logistics require highly 
specialized ultra-cold chain technologies and a sophisti-
cated infrastructure for monitoring and risk mitigation at 
each stage of the journey. Treatment could involve several 
rounds of this complex cycle within a short timeframe, or, 
for some therapies, may only be a single application and 
opportunity for success.

For investigational medicines, these types of consider-
ations can be extended out to a broader set of logistical path-

ways. Third-party manufacturers for cell and gene therapies 
are limited in the market and highly specialized, with lim-
ited capacity. This predicament can make it difficult to pre-
dict time requirements, thereby demanding a flexible and 
responsive downstream supply chain for associated storage 
and distribution of these materials. 

Studies may be executed by commercial pharmaceuti-
cal or biotech companies, independent research groups, or 
academic oriented institutions. These temperature-sensitive 
materials may be tissue derived or they may be blood-borne 
derivatives that are extracted from humans, or, alternatively, 
may be animal derived.  

Materials might be intended only for investigational study, 
or they could ultimately be intended for human treatment.  
Substantially different than the requirements for a typi-
cal clinical study of traditional pharmaceutical or biotech 
medicine or device, the material movements and destina-
tion of biologically derived materials or therapies can have 
substantial regulatory impact on the CMO service provider, 
including specific FDA regulatory filings and communica-
tions to be filed with each receipt and shipment.  

Regulatory requirements demand a very granular level 
of information sharing between stakeholders, to the level 
where the recipient’s FDA Form 3356 filing must include 
where from the biological host the sample was derived (e.g., 
cartilage, cornea, bone, blood, ligament, etc.(3). 

Samples may have a very short and efficient logistical 
cycle, or, conversely, may be captured and stored for consid-
erable lengths of time.  Transfer units utilize highly special-
ized precharged liquid nitrogen technologies and, by their 
nature, need to be meticulously prescheduled and prepared.  
These transfer packages often have a closely monitored 
functional shelf life of 10 days, creating one more logisti-
cal consideration for all stakeholders to align around. The 
inherent value of these therapies has given rise to emerging 
integrated connectivity for supply chain technologies that 
can provide point-to-point monitoring and detailed supply 
chain visibility for additional assurance.  

The technologies utilized to transport these materials can 
vary but must align to both transfer vessels as well as stor-
age infrastructure and capacity, ensuring the proper fit and 
application, as well as impact on cost. Sponsors may also 
factor in risk-mitigation strategies that could include sample 
storage at multiple geographic locations. 

References
 1.  Research and Markets, Inc., Cell Therapies Market Study, 2016, 

researchandmarkets.com, www.researchandmarkets.com/re-

search/qbzxvh/cell_therapy

 2. IMS Health, Cell and Gene Therapies: Can Industry Bridge the 

Gap? Futurehealthinsights.com, February 2015, www.futureheal-

thinsights.co.uk/media/1015/02-cell-gene-therapies.pdf

 3. FDA, Form FDA 3356, Establishing Registration and Listing for 

Human Cell, Tissues, and Cellular and Tissue-Based Products, 

FDA.gov, www.fda.gov/downloads/AboutFDA/ReportsManuals-

Forms/Forms/UCM082428.pdf PT
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Cold Chain 

A
s more pharmaceutical manufacturers launch clini-
cal research into cell- and tissue-based therapies, 
they must work more closely with contract research 
organizations (CROs) and contract development 

and manufacturing organizations (CDMOs) on logistics and 
cold-chain planning.  Andrea Zobel, senior director of product 
management, clinical trial supply, and logistics at PAREXEL 
International, reviews some of the key issues to consider.

Differences with traditional cold chain planning 
PharmTech: How is planning for clinical trial logistics for 
niche innovative or novel/experimental treatments (e.g., 
immuno-oncological therapies, cell therapies, gene thera-
pies, tissue therapies) different from the process involved 
for more traditional clinical-trial logistics for biopharma-
ceuticals or small-molecule drugs? 

Zobel: The main differences involved in managing innova-
tive therapies in clinical trials are:
t� Limited availability of the trial drug
t� Time constraints (e.g., short shelf life or availability 

only at certain time points after manufacturing)
t� Special temperature conditions
t� Special transportation requirements
t� The challenge of classifying the innovative product 

correctly in the dangerous goods class and tariff code. 
Very often, innovative therapies are developed to treat 

orphan diseases. Therefore, many countries and sites are re-
quired to find the necessary number of patients per protocol. 
But experienced investigators are also rare and patients may 
be too disabled or sick to visit the sites regularly, according 
to the protocol visit schedule. 

Early-stage development, an area where innovative com-
panies are often focused, is one of the main challenges for 
clinical logistics trials. In early development stages, the 
product availability is limited and researchers must adapt 
from the research environment to a clinical research setting, 
which has regulatory, process, and quality requirements. 

Therefore, communication about the requirements of the 
clinical supply chain and the special requirements of the 
innovative product between the research company, clini-

Preparing an Approach to 

Cold Chain for Cell- and 

Tissue-Based Therapies
Agnes Shanley

Andrea Zobel, senior director of product 

management, clinical trial supply, and logistics 

at PAREXEL International, examines key issues 

and questions that sponsors and contract 

partners must address.
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Cold Chain

cal logistics experts, contract manufacturing organizations 
and CROs is very important. Scientists and logistics experts 
must find a common language in order to achieve success, 
and it is often helpful to have an expert with scientific and 
logistics background on both sides. 

PharmTech: How should sponsors and contract partners 
collaborate at the earliest planning stages? What informa-
tion/processes should each party be responsible for? 

Zobel: The collaboration should, ideally, start at a very 
early stage of the planning when the contract partners are 
selected. Selection should take into account the later re-
quirements of the clinical supply chain based on location 
and capabilities of the contract partners. The whole pro-
cess should be planned to enable upscaling to the product 
amounts and characteristics required for larger trials in 
Phase II to III, and to fulfill the quality requirements for 
the clinical-trial products. 

Formulation, primary and secondary packaging, a suit-
able product size, and labeling should be designed in a way 
that enables easy and correct usage at the clinical site, but 
also fits storage and distribution in the clinical supply chain. 
The sponsor is responsible for the product, but information 
about import requirements, especially for the European 
Union and other countries with similar standards, can be 
best provided by a contract partner. Finding the best con-
tract partner for each development stage will help the spon-
sor avoid frequent changes due to requirements not consid-
ered in the beginning of the project. Based on the product 
specifications, the contract partners can develop the supply 
chain, select the shipping material, plan the process of prod-
uct pick-up and delivery, identify the storage and shipment 
vendors in the supply chain, clarify import procedures, and 
plan the administration material, when that is required. 

PharmTech: What issues must be taken into account when 
managing cold-chain for clinical trials involving novel ther-
apies, and how do those issues affect the choice of temper-
ature-control and other technology, and overall planning? 

Zobel: It is very important to provide stability data for the 
product that ref lects the typical temperature conditions 
required for established shipping material and processes. 
Sometimes a product starts its development with a tempera-
ture range that is suited for a laboratory environment, but 
that range is not common in logistics. 

The clinical supply chain should be designed for the fol-
lowing temperature ranges: - 196 ° C with liquid nitrogen, 

- 80 ° C with dry ice, - 15 to - 25° C for frozen conditions, 2 to 
8° C for refrigerated conditions and 15 to 25 ° C for ambient 
controlled conditions. Stability data should be available for 
one of these ranges to start the clinical trials without delays. 

Maintaining the temperature of deep frozen products is 
a bottleneck in the clinical supply chain. Large hubs in the 
United States and Europe often have capabilities for storage 
and labeling, but it is challenging to find local depots in all 
countries that offer the required temperature capabilities 
in a GMP-compliant environment. An increasing demand 
for clinical research around innovative therapies may mo-
tivate depot vendors to establish -20 ° C, -80 ° C, and liquid 
nitrogen storage. 

As deep frozen material cannot be stored and prepared 
at each clinical site, but alternative procedures are possible. 
One example is a process to prepare stem cells and ship them 
during their shelf life of 48 hours to the clinical sites. In this 
example, the rate-limiting step is the time from pickup to 
delivery, but the logistics capabilities of premium couriers 
can be used, which are in place for time-critical shipments 
(e.g., blood products and transplants). 

Less time critical is the transportation of cells in liquid 
nitrogen and storage at the clinical site. But for this solu-
tion, the site must provide the storage capabilities and tissue 
culture to be able to thaw and propagate the cells. One pos-
sibility to overcome this restriction for the site selection is a 
patented method to prepare cells in a medium which allows 
usage immediately after thawing. 

Autologous vs. nonautologous approaches
PharmTech: How does the approach differ for autologous vs. 
non-autologous treatments? 

Zobel: Whereas products for non-autologous treatments fol-
low more or less the same processes used for ‘traditional’ clin-
ical logistics, autologous therapies have additional restrictions 
and requirements. As the parent material for most products, 
cells or tissues are collected from an individual patient, and 
the inbound shipment to the manufacturing site is similar 
to a sample shipment for analytical or transplant purposes. 

The ‘dangerous goods’ classifications are applicable in 
most cases. After preparation of the therapeutic product 
using GMP-compliant procedures at a GMP-licensed manu-
facturer, the product must be sent back to the individual pa-
tient. Since the material is unique and not replaceable, this 
procedure requires a tracking system and processes which 
allow monitoring of the location and condition of the prod-
uct in all stages of development, avoiding any risk of wrong 

“The sponsor will always be 

responsible for the product, 

but contract partners are 

often the best source of 

information on global import 

requirements.” 

 — Andrea Zobel,

PAREXEL International
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allocation and damage. The process must be safe to guaran-
tee that the patient who has delivered the cell material gets 
back the therapeutic product which had been generated out 
of their donated material. 

A very detailed time plan is required. It must take into ac-
count the cell donation at the patient’s hospital, the schedule 
of the manufacturing process at the current good manu-
facturing practice (cGMP) facility, and the treatment again 
with the autologous treatment product must be developed. 

In the case of the preparation of more than one treatment 
dosage out of a cell donation, an intermediate storage facility 
must be identified, with the required storage capabilities in 
a cGMP-compliant environment. 

Ideally a vendor is involved that knows both sides of the 
development journey, the sample collection chain with all 
the requirements and logistics challenges, and the clini-
cal drug supply chain. With this combination, autologous 
therapies can be well supported.

Global regulations covering new technologies
PharmTech: What special temperature control, storage, and 
transportation options are required for these advanced 
therapies? 

Zobel: The temperature-control requirements are not dif-
ferent from those of other clinical products, but other clas-
sifications could be applicable, depending on the nature of 
the product that is involved. For example, therapies using 
genetically modified organisms (GMOs) could require the 
respective dangerous goods classification (e.g., United Na-
tions [UN] 3245 for air freight). 

Some countries requiring specific documents for im-
port and storage locations could need a license for storage 

of these materials. At the moment, only one gene-therapy 
product is approved and only a small number of clinical 
trials are ongoing that use genetically modified organisms 
(GMOs). The majority of transported GMOs are for re-
search and agriculture, so a mix-up of these products with 
investigational medicinal products containing a GMO must 
be avoided, and the correct classification according to the 
country regulations must be applied.

Potential role for direct-to-patient logistics?
PharmTech: Some clinical-trial materials are now delivered 
directly to patients’ homes. Do you see that approach being 
used in the future for these types of materials, and how 
would that complicate the overall process? 

Zobel: There are two reasons why direct-to-patient home 
deliveries of advanced therapies could be required: the in-
ability of the patient to regularly visit the clinical site; and 
the lack of clinical sites with experienced investigators for 
a rare disease in the proximity of the patients. 

Some research companies f ly patients to the treatment 
sites for visits, but the alternative is applying the therapy 
at home. For home treatments, a nurse as well as home de-
liveries and pick-ups of samples and unused materials are 
required to provide the patient the appropriate treatment 
and diagnostics. 

In the case of the preparation of more than one treatment 
dosage out of a cell donation, an intermediate storage facility 
must be identified, with the required storage capabilities in 
a cGMP-compliant environment. 

One important challenge is the data privacy of the patient 
in a clinical trial. The logistics process should give the pro-
vider the patient’s home address, but the data must be kept 
separate from the clinical trial data that is available for the 
CRO and the sponsor. 

For these purposes, systems like Interactive Response 
Technology and Electronic Data Capture must be adapted 
and secure areas developed where the data could be col-
lected and provided to the transportation vendor. All three 
parties, home care, the logistics vendor, and the patient need 
close cooperation and careful planning to schedule all de-
liveries and pick-ups. 

Another challenge is the delivery from the clinical site 
pharmacy or depot to the patients’ homes. Nearly all coun-
tries require a pharmacist for drug dispensing, but in some 
countries, a pharmacy license is not available for a depot. So 
mainly the clinical site pharmacies are the main partners 
for home deliveries. 

Also not all materials and treatments are possible at a pa-
tient’s home. Storage conditions could be critical. For these 
purposes, logistics providers offer special refrigerators to 
allow controlled and safe storage of temperature-critical 
products at the patient’s home. That approach could be more 
difficult, however,  for other types of products (e.g., a GMO 
product that, for environmental reasons, requires the col-
lection of contaminated material). PT

Cold Chain

“A very detailed time plan is 

required. It must take into 

account cell donation at 

the patient’s hospital, the 

manufacturing schedule at the 

current good manufacturing 

practice (cGMP) facility, and 

[subsequent] treatment with 

autologous product.” 

 — Andrea Zobel,

PAREXEL International
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Serialization

W
ith growing concern surrounding the integ-
rity of the pharmaceutical supply chain, more 
than 55 countries have chosen to implement 
serialization and track-and-trace measures to 

prevent counterfeit drugs from reaching the market. Coun-
terfeiting, along with reimbursement fraud and theft, can 
not only have a financial and reputational impact, but it can 
also threaten patient safety. 

All companies involved in the supply chain are responsible 
for ensuring that falsified medicines do not reach the end con-
sumer, and it is in their best interests to protect patients. As 
deadlines for serialization approach in the United States and 
Europe, successful serialization programs will act as a key dif-
ferentiator for contract service providers. Failure to implement 
serialization successfully could lead to supply shortages, loss of 
business in key markets, and costly downtime.

With this in mind, it is imperative that pharmaceutical 
companies choose contract partners that are prepared to 
implement serialization across their production lines. The 
US deadline for serialization is November 2017, with full 
track-and-trace capabilities to be implemented by 2023. 
With the deadline so close, how can pharmaceutical com-
panies make sure they’re collaborating effectively with their 
selected contract partners and ensure efficient execution? 
Identifying the right contract partner to meet serialization 
requirements can be a difficult task for any sponsor; how-
ever, it is essential to make the decision wisely. 

A standardized and simple approach 
The first thing to consider when collaborating with a contract 
partner is whether the company has a standardized solution 
that can work with most serialization projects despite vary-
ing regulations across the globe, but is still flexible enough to 
meet unique requirements. For example, if a sponsor decides to 
change the packaging for one of its products, or to enter a new 
market, the company will need to trust that its contract devel-
opment and manufacturing organization (CDMO) can deal 
with the changes. It is important to ask each contract partner 
how flexible its serialization offering is. 

In addition, a partner should be able to demonstrate that 
its solution to serialization has been tried and tested. Ideally, 
after extensive planning, the CDMO will have introduced 
a pilot line to demonstrate and test its capabilities against 

Serialization:  

The Final Countdown
Staffan Widengren

Many pharmaceutical manufacturers were late 

in involving contract partners in serialization 

efforts.  Are you ready, and are you working with 

the right partner?

Staffan Widengren is director of corporate projects 

at Recipharm and program manager for the Recipharm 

global serialization project. He has been working 

as quality director and general manager within the 

Recipharm Group since 2002.
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its customers’ needs. This pilot will have allowed the team 
to overcome any hurdles prior to mfanufacturing products, 
which will mean fewer rejections and reworks when serial-
ization is integrated in the production lines. Most impor-
tantly, the CDMO should have been preparing for serializa-
tion for a long time. The team should not only have tested 
the process but also started to integrate it into the necessary 
production lines well ahead of the deadline for compliance. 

Although the second phase of the US Drug Supply Chain 
Security Act (DSCSA)—serializing at item level—comes 
into force in 2017, the final phase—implementing full track 
and trace abilities—is not required until 2023. With this in 
mind, the CDMO should also have introduced, or be well on 
the way to implementing, Level 4 software with full track-
and-trace capabilities. Again, flexibility and forward plan-
ning are key to ensuring that sponsors meet future regula-
tions as seamlessly as possible. 

Track record
While phase two of the US DSCSA requires that manufacturers 
mark products with an identifier, a serial number,  a lot number, 
and an expiration date, this is not mandatory in every country. 
By 2018, more than 75% of the world’s prescription medications 
will be protected by serialization and no two countries have 
passed exactly the same legislation. The differences in global 
requirements complicate the implementation process for any 
company that sells to different markets. 

Given the significant technical and logistical challenges 
associated with serialization projects, an understanding of 
multiple markets and of how complex the process can be 
is vital to ensure a robust, compliant process. A number 
of countries already have regulations in place. China, for 
example, made serialization mandatory for certain pharma-
ceuticals in 2008, before becoming compulsory for all phar-
maceuticals in 2015. Contract manufacturers that manufac-
ture drugs for this market should already have experience 
serializing products to meet stringent legislation. 

Previous experience will also mean that the CDMO un-
derstands that legislation won’t stay the same forever. Good 
contract partners will be proactively planning for any fu-
ture changes to regulations. Choosing a CDMO with a fluid 
serialization infrastructure that can meet new compliance 
requirements can not only give you some reassurance for the 
future, but also mitigate any financial impact by reducing 
the time involved in adapting a production line.

The importance of people
Considering the complexity of serialization, production line 
operators at the CDMO should be highly skilled and trained to 
ensure a seamless manufacturing process. For example, follow-
ing the implementation of serialization, removing and replacing 
defective units will no longer be as straightforward as it is now. 

Aggregation and in-batch rework will become more com-
plex, meaning that the CDMO’s operators, supervisors, en-
gineers, and technicians must have a good understanding 

of the serialization solution, and the hardware and software 
involved in the process. As a result, it is crucial to ensure that 
your CDMO’s staff has undergone extensive training. 

Ideally, the CDMO will also have a dedicated serialization 
team, allowing it to closely monitor legislation in the relevant 
countries, as well as new and emerging technologies. In the ab-
sence of its own intellectual property (IP), the team should have 
had the time to review various hardware and software providers 
before choosing the most comprehensive solution. 

It is important to have an understanding of the four levels 
of serialization: Level One is the device level, which includes 
hardware such as printers, scanners, and code readers; Level 
Two is the line-level control systems, in other words, the soft-
ware that controls data, serial number management, and ag-
gregation data across the device level; Level Three is site-level 
software and hardware that sends and receives information 
between Level Two and Level Four systems; and finally, Level 
Four (typically a cloud-based system) holds all the data. 

These levels should be fully integrated, and it is vital that 
all four levels of technology communicate effectively to avoid 
costly mistakes. Sponsors should ask all CDMO partners about 
their data storage systems and how they transfer sensitive data. 
Any contract partner selected should have demonstrated that 
they have an IT architecture in place that can transfer data 
securely between relevant supply chain partners. 

One small but telling question: Does the CDMO have a 
team that is dedicated to serialization, or do different people 
in different functions handle parts of the problem?  Investing 
in dedicated resources and having a specific team devoted to 
serialization is a good sign that the company is serious about it. 

Is the price right? 
The demands of implementing serialization represent signifi-
cant financial implications for pharmaceutical companies. An 
effective CDMO should have a pricing strategy in place that 
can help alleviate the cost. A cost-sensitive approach that mini-
mizes any upfront investment is extremely beneficial, for exam-
ple, some CDMOs will offer to spread the cost of implement-
ing serialization across a new or existing supply agreements. 
A standard solution that complies with multiple geographic 
regulations can also help to reduce complexity and, with it, cost.

Time is running out for CDMOs to trial serialization solu-
tions and overcome any hurdles prior to the implementation 
deadlines. Failure to test the process prior to manufacture 
could result in supply shortages, product wastage, or even a halt 
in production. The US deadline for serialization is just around 
the corner, and choosing a contract partner that can help to 
guide you through the implementation process is best done 
sooner rather than later. The best way to ensure that you’ve 
selected the best CDMO is to consider what you need from 
your serialization solution. Which markets do you supply 
products to and which products will be affected by the new 
legislation? Look for a partner that has the tools, track record, 
and expertise to help you to implement a fully compliant and 
flexible solution in time for the deadline. PT
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Serialization

N
ovember 2017 deadlines for complying with the 
Drug Supply Chain Security Act (DSCSA) are 
right around the corner. As the industry prepares 
and plans, each company is in a different stage of 

decision-making and serialization implementation. While 
the top priority is on compliance, other factors should be 
considered when choosing a serialization platform. 

Assess near- and long-term data requirements
DSCSA labeling and reporting requirements should take 
priority, but getting the right serialization solution in place 
quickly should not mean ignoring opportunities to boost 
revenue and optimize business processes. Bio/pharm or-
ganizations that assess both immediate compliance needs 
and f lexibility, scalability, rich data, and business insight 
requirements for the future can achieve both short- and 
long-term goals, and create a solid foundation for growth 
and enhancements. 

The potential for future value generation from se-
rialization is directly a function of the data captured, 
specifically the critical tracking events in the life of a 
product as it moves through the business.  To maximize 
value, consider all the business process steps for data 
capture, including:
t� Commissioning (applying the serial number to the 

product), packing, and shipping. These events provide 
the data needed to comply with DSCSA.
t� Other processes that occur in the normal f low: un-

packing/repacking, rework, sampling, inspection, 
and more. Every business is different, so carefully 
assess current processes and consider where visi-
bility into those processes could yield useful busi-
ness intelligence.
t� Exception processing, including reverse logistics.
All critical tracking events should include the basic 

four dimensions: what (which serial numbers are in-
volved); when (date/time, including time zone); where 
(location); and why (the business context including the 
process step, condition of the products, and associated 
business transactions).

Serialization Preparation Prompts 

Data and Business Questions
Haris Kamal

As the date for implementation of 

the Drug Supply Chain Security Act 

approaches, bio/pharma companies and 

contractors should focus on key areas.

Haris Kamal is senior vice-president of Verify Brand.
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Experience flexible outsourcing. 

Get started at http://halopharma.com/flexible

We make 

contracting 

go smoothly.

Outsourcing the clinical development  

and commercial manufacturing of your 

drug product doesn’t need to be difficult.  

Make the outsourcing process easier by 

choosing Halo Pharma.

At Halo Pharma we provide the full  

range of contract drug development and 

manufacturing services, delighting our  

customers with our agility, flexibility,  

experience, collaboration and accessibility. 

 

Project plans are made. Problems are 

solved. Partnerships are born.

Partnerships for Life.

The value of capturing the correct 
data is revealed when an organization 
can query the data and use it in busi-
ness operations for applications such as:
t� Reporting the right data to down-

stream trading partners for 
DSCSA compliance
t� Supporting an investigation if 

there is suspicion that the supply 
chain has been compromised
t�Answering ad hoc queries in sup-

port of day-to-day business oper-
ations. For example: which serial 
numbers are in this shipment? 
Which item-level serial numbers 
were packed into this case? When 
was this returned carton origi-
nally shipped, and do the serial 
numbers match?

Determine trading  
partner requirements
Pharma manufacturers, contract 
manufacturers (CMOs) and re-pack-
agers, and third-party logistics (3PL) 
providers and distributors all have a 
responsibility to ensure traceability of 
products within their operations. Each 
trading partner will expect to receive 
data derived from the tracking events 
a pharma company captures within its 
walls. Conversely, the pharma com-
pany may need to accept or receive 
data from a supplier.

The most important thing to un-
derstand is the content of the data 
that needs to be exchanged with 
trading partners. Questions to ask 
partners include:
t� Exactly what critical, tracking-

event data do they expect to re-
ceive? Then consider how this 
compares to the data you plan to 
capture and make adjustments as 
necessary. 
t� Is there agreement on the identi-

fiers to be used in the data? For 
example, are all parties using Se-
rialized Global Trade Item Num-
bers (SGTIN) for product identi-
fication and Global Location 
Numbers (GLN) for party and lo-
cation identification?
t� What master data need to be syn-

chronized with each partner? Re-

quired master data might include 
trade item attributes, such as 
drug name, dosage form, and 
dose. Required party and loca-
tion master data usually include 
name and address information.

Partners may also be at an early 
stage of understanding their own re-
quirements, so be sure to dig deeply 
and question whether partners are 
providing all the necessary detail so 

there are no surprises as the deploy-
ment deadline gets closer.

After agreeing on data content, there 
are many more technical issues that 
have to be addressed to achieve smooth 
interoperability with partners. A com-
mon theme is adherence to widely ac-
cepted industry standards, especially 
when interfacing with multiple part-
ners. Consider these factors and in-
clude them in partner discussions:
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t� In what format do trading partners expect to send or 
receive data? Will that data be compliant with the lat-
est GS1 EPCIS standards, including the GS1 US 
guideline for the use of EPCIS in the US pharmaceuti-
cal supply chain? If not, what is the partner’s plan for 
complying with those standards?
t� What mechanism will be used to transmit or receive 

data? Understand the risks and benefits of each ap-
proach, including any additional costs and resource 
requirements to support legacy protocols like Secure 
File Transfer Protocol (SFTP) and Applicability State-
ment 2 (AS2). 
t� What are the security requirements for data exchange 

with each trading partner?
t�Are all partners ready to handle data exchange at full 

scale for both near term and long term? Will this be 
confirmed through at-scale testing prior to going live?

It is important to demonstrate through testing that 
IT systems and partner systems will interoperate. With 
limited time left to implement and test systems, the more 
that can be prepared ahead of time by understanding 
the systems involved, the faster the project can get to 
the testing stage. 

Requirements to qualify vendors
It takes time to implement serialization and ensure that the 
necessary trading partner connections support the exchange 
of supply-chain data. Once company data requirements have 
been assessed and the trading partner requirements have 
been confirmed, vendor criteria can be determined. 

Some of the important vendor evaluation criteria that 
flow from business requirements include:
t� Will the vendor partner analyze your business pro-

cesses and ensure that the right data are collected and 
can be used most effectively? What evidence can they 
provide of having done this for other companies, both 
within and outside of the pharma segment?
t� Is the vendor compliant with the latest GS1 EPCIS 

standards, including the GS1 US guideline for the use 
of EPCIS in the US pharmaceutical supply chain? Be 

sure to verify this by getting data samples and having 
them verified by an expert.
t� While it’s critical to find a vendor that can provide 

quick and efficient implementation now, find out how 
the vendor can leverage your serialization platform 
for business insights and smarter supply-chain opera-
tions down the road. 

Equally important are questions about the vendor’s capac-
ity to be a trusted partner, both in the short and long term. 
Look beyond whether a vendor’s solution meets all of data 
and technical requirements to whether the vendor itself is 
a good business fit: 
t� Does the vendor have the sales, support, and engi-

neering capacity to support your company ade-
quately? As other companies rush to meet the com-
pliance deadlines, will the vendor be overwhelmed? 
Will the vendor be able to grow as your company’s 
needs grow?
t� What experience does the vendor have supporting se-

rialization for companies comparable in size, geogra-
phy, and type of business?
t� Is the vendor already working with your trading part-

ners? If not, are they capable of interfacing with the 
systems your partners use?
t� What will be the total cost of ownership for the serial-

ization solution? Does the vendor understand all com-
ponents of total cost? Are there any hidden costs for 
future connectivity? 
t� If you need to switch to a different vendor, what 

will the process be for transferring data and cut-
ting over operations? Consider both voluntary sce-
narios and involuntary scenarios (e.g., the vendor 
goes out of business).

Above all, it is important to recognize the strategic im-
portance of serialization. Compliance with the November 
2017 DSCSA guideline may be the motivating force today, 
but that is just the tip of the iceberg. Serialization is the 
foundation for knowing exactly where a product is through 
all steps of its lifetime. Laying a solid foundation now will 
provide benefits for many years to come. PT

Serialization

Implementation of the Drug Supply Chain Security Act (DCSCA) has unfolded 

since the legislation was enacted in November 2013; however, establishing 

the systems needed to put the law’s provisions into practice has proved 

complicated for some in the pharma supply chain. 

In December 2016, FDA issued its latest guidance, Drug Supply Chain Security 

Act Implementation: Identification of Suspect Product and Notification (1), which  

outlines scenarios that could increase the risk of suspect drug products entering 

the supply chain and how trading partners may identify such products as soon as 

practicable. The document also includes a section, open for industry comment 

until early February 2017, that outlines requirements to manufacturers to 

notify FDA and trading partners about products that pose a high risk of 

illegitimacy. The guidance also outlines procedures drug manufacturers and 

trading partners must follow to report illegitimate products to FDA.

FDA notes that this guidance document does not address all suspect and 

illegitimate products in all provisions of DSCSA and the agency intends to issue 

additional guidance and information.

Reference

1. FDA, Drug Supply Chain Security Act Implementation: Identification of 

Suspect Product and Notification, Guidance for Industry, December 2016.

—The editors of Pharmaceutical Technology

Guidance defines reporting of suspect drug products
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Supply Chain Management

T
he pharmaceutical industry’s efficiency woes have 
been put under a spotlight, as prices that consum-
ers pay for prescription drugs continue to climb at 
staggering rates (1). While academics, politicians, 

media, and industry professionals debate various healthcare 
reforms, a significant opportunity for improvement remains 
largely untapped.  This opportunity lies, not in policymak-
ing, but within pharma’s literal core: its supply chain. 

The pharmaceutical supply chain is one of the most com-
plex in the world. For decades, it has also been traditionally 
resistant to technological change. While digitization has 
taken over nearly every imaginable process in other busi-
nesses such as the automotive industry, it has yet to bring 
the pharma supply chain to its full potential. 

Imagine the ability to analyze performance throughout 
every step of the testing, manufacturing, and distribution 
process, or to forecast and respond to demand in real time. 
While these abilities have previously seemed impossible, 
they are now within reach, as cloud and big data technolo-
gies advance. The opportunity to facilitate end-to-end 
transparency across all internal and external stakeholders 
(see Figure 1) has not only entered the realm of possibility 
but become a strategic imperative for a small but growing 
number of pharmaceutical manufacturers, their customers, 
and partners. 

Tackling excess inventory
Supply chains across all sectors struggle to effectively man-
age inventory, but when one zeroes in on the pharma in-
dustry, its challenges are even more pronounced. McKinsey 
estimates that the pharmaceutical industry could recover 
$25 billion through inventory reduction alone (2). 

Historically, pharmaceutical companies have erred on the 
side of carrying too much stock in an effort to ensure 100% 
fulfillment. That is no surprise, particularly for drugs that 
treat serious chronic disease, for which a single company 
tends to be the sole supplier or one of very few suppliers. 
The stakes are often viewed as too high to risk a stockout, 
even if that means discarding millions of dollars worth of 
inventory on the drug’s expiration date. 

Lengthy cycle times exacerbate the inventory problem. 
Early in my career at Baxter Bioscience in Belgium, my 
team supervised the manufacture of blood collection bags 
in France. We periodically donated blood to see how long it 

The Digital Supply Chain: Seizing  

Pharma’s Untapped Opportunity
Allen Jacques

Currently, pharmaceutical manufacturers 

are said to waste $25 billion on supply chain 

inefficiencies. Technology offers a way to 

achieve transparency and results.

Allen Jacques is VP of Pharma Supply Chain at 

FusionOps.  He previously held senior executive 

and supply chain management positions at 

companies that include Pfizer, Wyeth, and Baxter. 
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Chemic Laboratories, Inc. offers a 
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to our clients in support of their product development needs. 

Major Markets 
Chemic Laboratories, Inc. is located in Canton, Massachusetts 

and provides cost-effective outsourcing solutions to a broad 

spectrum of global clients in the pharmaceutical, medical device and 

biopharmaceutical industries. We are committed to developing long 

term strategic alliances with our clients. Chemic offers the ideal blend 
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Supply Chain Management

would take from the beginning of the manufacturing process 
to actual use. I will never forget the day when a colleague 
came running into the office, thrilled because the blood bag 
used on him earlier that day had been manufactured only 
two months earlier. In pharma, overall cycle times are often 
in the hundreds of days, on top of the four or more addi-
tional months required for the product to move through the 
distributor, to the pharmacy and, ultimately, to the patient.

Fifteen years ago, companies had few, if any, resources at 
their disposal to slash excess inventory or shrink cycle times. 
They had zero insight into global inventory, information that’s 
traditionally spread across—and stuck beneath—countless leg-
acy IT platforms. With recent advancements in data analytics 
software, centralized visibility into such an information-inten-
sive process as prescription drug production, pharmaceutical 
manufacturers can more quickly identify levels across suppliers, 
track external market changes, and make fast, informed deci-
sions that optimize impact on inventory. These decisions can 
then be shared immediately with suppliers, contract manufac-
turers, other partners, and even regulators to ensure alignment. 

When information is visible across a network, all entities 
are better positioned to avoid overages (as well as short-
ages) within their own supply. In turn, they each are bet-
ter equipped to reduce cycle time for the greater whole and 
optimize inventory for the end product. 

Today, a growing number of pharmaceutical companies 
are immersing their businesses into new technology designed 
to allow information transparency. So are their downstream 
customers.  For example, one large wholesale distributor is 
currently using artificial intelligence-driven cloud software 
to collect data dispersed across multiple subsidiaries and 
storage facilities for the hundreds of thousands of stock keep-
ing units (SKUs) that get distributed to customers. 

Advanced data analytics lend insight into important metrics 
such as gross margin, demand, volume, manufacturing absorp-
tion, and service level targets, as well as granular visibility into 
how those data points interact with external information in-
cluding commodity prices, global events, and weather patterns. 
Armed with rich insight, the wholesaler gauges interruptions in 
the supply chain that might yield too much, or too little, inven-
tory. As a result of its inventory reduction efforts, the company 

is able to meet demand 99% of the time, has seen an increase in 
service levels, and has saved tens of millions of dollars, which 
represent working capital that can be put toward other high-
value business initiatives. This example only shows what might 
be possible if pharmaceutical manufacturers were to embrace 
new technology for supply chain optimization.

Collaboration across the supply chain
If data visibility is important for inventory control, it’s crucial 
as supply chains grow in capacity and reach. Due to an aging 
population, increasing consumer empowerment, and other 
external factors, drug demand is on the rise: Spending on 
prescriptions surged in 2014, growing by 11.4%, and by 6.8% 
in 2015 (3). The upward trend has only continued through 
2016 and into the new year. Moreover, pharma companies are 
continuing to expand their operations into emerging markets, 
particularly in Turkey and in the BRIC nations (Brazil, Russia, 
India, and China). Countries that were once treated as small-
volume export markets are now significant areas of growth. 

As addressable markets swell in both depth and geo-
graphic spread, so do pharmaceutical manufacturers’ net-
works of suppliers, contractors, and partners, as well as the 
set of regulations that all parties must comply with. Vis-
ibility across every step of the supply chain is increasingly 
necessary to serve every region with as little overhead as 
possible without sacrificing speed or quality. 

Today, digital transformation is becoming a prerequisite for 
ensuring supply chain visibility, speed, and quality. Reaping the 
benefits of new technology, however, requires that pharmaceuti-
cal companies open their internal data to all supply chain part-
ners, from suppliers to contractors to pharmacies, while keeping 
absolute control over the data that various internal and external 
entities are able to access. Using this approach to data, stake-
holders have access to real-time analytics that can allow them to 
quickly identify core factors that drive performance and supply. 

Beyond performance analytics, digitization and the cloud will 
allow pharmaceutical manufacturers to take advantage of global 
serialization—the ability to follow and authenticate a product as 
it makes its way along the supply chain from the beginning to the 
end user. This disruptive capability could allow pharma compa-

Figure 1. Connecting Pharma’s Supply Chain Links
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nies to gain timely visibility into entire operations, no matter their 
complexity or geographic reach. It will be up to manufacturers, 
distributors, retailers, and pharmacies in the industry to open up 
and share this information so that they can collectively benefit 
by saving the $25 billion in inventory costs that is now wasted.

The move toward digital transformation is currently in 
its early stages at some pharmaceutical companies, includ-
ing one of the world’s largest and oldest. The company has 
successfully implemented this type of digitization and vis-
ibility throughout its operations across 70 countries. Its 
system draws data from factory machine sensors and its 
SAP enterprise resource planning software, then analyzes 
the information in real time for every KPI across the supply 
chain, down to the SKU, to provide data such as order status, 
delivery date, inventory, and forecasted demand. 

Beyond “lean”
Digitization enables an important shift, from simply check-
ing off the proverbial box of lean inventory management 
toward implementing a demand-driven supply chain that 
maximizes value, minimizes latency, and optimizes risk. 
As the economy becomes more global and industry-wide 

consolidation complicates operations, pharma supply chains 
can no longer be about squeezing margins but bringing 
value to the end customer: the patient. 

McKinsey’s estimate of $25 billion in pharma supply chain 
waste is actually a conservative one, as effective inventory man-
agement brings advantages beyond improved cash flow. Visibil-
ity enables collaboration, prevents fragmented decision-making, 
and reduces lead times, fostering greater trust and productivity 
across parties. Instead of a disjointed collection of organizations 
operating in chaotic silos, the supply chain becomes a harmoni-
ous network of suppliers, manufacturers, distributors, and phar-
macies. Ultimately, the benefits trickle down to the customer in 
the form of speedier fulfillment and higher-quality products.
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Quality and manufacturing issues have played a major role in recent drug 

shortages. But they are not the only factors. A recent survey of 50  executives 

at 10 pharmaceutical companies by the Pew Agency for Charitable Trusts and 

ISP (1) found weakness in supply chain management as a cause, suggesting 

a role for improved practice and new technology. Inconsistent practices 

resulted in problems such as inability to forecast internal demand,and 

poor supply chain partner alignment. Geared to the senior pharmaceutical 

executive, the survey found that most respondents believe that better supply 

chain management and partner alignment are critical to preventing future 

drug shortages.

Between 2011 and 2014, the report says, 456 drugs, most of them sterile 

injectables, have been in short supply. Shortages have forced healthcare 

providers and patients to switch to alternatives, and in some cases, less effective 

treatments.  These product substitutions, the report projects, have resulted in 

an additional $230 million in costs for hospitals and treatment centers.

Surveyed pharmaceutical companies identified gaps within their own supply 

chains, and areas that need to be strengthened in order to avoid future shortages. 

Many respondents say that they do not implement best practices in supply chain 

management, such as maintaining backup supplies, sourcing from multiple 

suppliers, or adjusting manufacturing shifts, in any standardized or consistent 

manner. Instead, they tend to choose strategies based on the individual products, 

investment requirements, manufacturing complexity, and length of time required. 

Contracts were also an issue. Eight of the 10 respondents suggested that 

having group purchasing organizations guarantee orders of a specific size 

annually,would prevent shortages of lower margin, lower volume product, 

by offering incentives for manufacturers to invest in new manufacturing 

lines or backups. Five of the 10 respondents said that exclusive contracts 

would provide an incentive to develop better shortage prevention practices.

Respondents criticized industry practices for sales and operations planning, 

inventory management, and forecasting. Eight said their programs required 

better coordination between the groups communicating demand and those 

needed to produce the drug. They also suggested the need to improve 

demand forecasting, crossfunctional interaction, and collaboration with 

group purchasing organization. Better risk monitoring and mitigation were 

also mentioned as areas for improvement. 

Better communication needed between sales and operations

Respondents also called on companies to improve internal processes and 

communication between sales departments and manufacturing and 

operations.Four of these companies said they needed improvements in 

the accuracy and timeliness of information they receive about shortage 

durations and the number of manufacturers looking to enter or exit the 

market to address shortages, which would help them anticipate unexpected 

market demand and make decisions about the investments needed to 

address shortages.

Regulatory concerns, and the cost of having to submit supplemental filings, 

were  also  cited  as a damper on expanding or modernizing that contribute 

to drug shortages. Survey respodents said that the risks of a drug shortage 

increased when regulatory challenges prevented them from making process 

or other improvements, especially  for products that were developed 10 to 

20 years ago, when these improvements  might  help them meet demand.
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Risk Management

I
n the past, monitoring supply-chain risk consisted of 
simple supplier credit checks. In today’s global busi-
ness environment, monitoring risk must now include 
estimating the potential impacts of disasters, geopo-

litical unrest, and regional economic risks. It’s no wonder 
that most people believe that it takes outside help, and 
a big budget, to develop an effective supply-chain risk 
monitoring (SCRM) program. While there are services 
that will map and monitor companies’ supply chains for 
a price, the reality is that no one understands the nuances 
of a company’s supply chains better than the company. 
With today’s readily available resources and applications, 
an SCRM program is within every company’s reach, even 
if they have no budget for it. The key to monitoring and 
assessing supply-chain risk correctly is knowing how to 
start.

A supply-chain mapping and monitoring program is 
not a large, complicated program, but rather a series a 
straightforward steps that work together. All it requires 
is corporate enterprise resource planning (ERP) data, a 
spreadsheet application (e.g., Microsoft Excel), a mapping 
program (e.g.,Google Maps), and an event-alert system 
(e.g., Google Alerts). For companies that do not have an 
ERP system, all that is needed is an Excel spreadsheet, 
and the ability to develop “pivot tables,” designed to allow 
columns and rows of data to be summarized and reorga-
nized easily, and allow data to be viewed from different 
perspectives (1). The following are three possible levels 
of mapping, depending on corporate priorities for deter-
mining risk:
t� Level 1, location risk, requires a spreadsheet loaded 

with the suppliers’ names and locations (i.e., city, state 
and country). Uploading this spreadsheet into Google 
maps or another mapping program shows supplier 
impacts due to natural disasters, geopolitical or other 
risks. 
t� Level 2, purchasing exposure, requires a spreadsheet 

with supplier name, supplier part number, internal 
part number, price, and annual spend. If a supplier is 
currently in a Level 1 location risk situation, perform-
ing this exercise will help customers understand 
which materials may require purchasing on an emer-
gency basis.

Zero Budget Supply Chain 

Risk-Monitoring and Mitigation
Charlotte Hicks

Supply chain risk monitoring is crucial for any 

company doing business today, and it doesn’t 

have to be expensive.
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Risk Management

t� Level 3, revenue exposure, requires the bill of materi-
als (BOM) mapped to the supplier part number. This 
analysis allows informed purchasing decisions to be 
made based on potential revenue impacts.

Assembling the right data
Ironically, the most difficult part of mapping any supply 
chain is getting clean data in a useable form. The following 
information, ranked in order of importance, is required:
t� Suppliers’ names, addresses, and phone numbers and 

business contacts, which will be needed in order to 
physically map the supply chain
t� Raw materials linked to suppliers, which will be 

needed in order to analyze risks to each supplier
t� Raw materials linked to finished goods, which is re-

quired to calculate the buyer’s exposure

Mapping the data
Once suppliers’ names and addresses are in a spreadsheet, 
create a visual global map by uploading the addresses to a 
mapping program.  If you have a gmail address, you can use 
Google maps for free. Keep in mind, though, that Google 
maps will only allow 150 entries to be uploaded at a time. 
For longer lists with more suppliers, sort the list by state 
or province, country, or region, and create several Google 
maps, one for each different region.

Because of language differences between countries, street 
addresses can be difficult for the programs to interpret. 
Rather than spending time tweaking the street address, it 
can be easier and just as efficient to upload only the city and 
state or province where each supplier is based. If and when 
a risk pops up in that city, contact the supplier directly, and 
immediately. These time-saving steps eliminate the need to 
massage the data on the front end, or, rowse, abandoning 
the effort altogether.

To refresh your data, simply require your supplier to 
update location data during price increases. In some cases, 
suppliers consider this information confidential.  However, 
a non-disclosure agreement or supplier-coded information, 
such as the supplier’s vendor number as the name of the site, 
is all that is needed.

Once supplier locations have been mapped, it is time 
to monitor for risk. This should be done both informally, 
by watching or listening to news reports daily, and by 
setting up electronic alerts.  Alerts will not do any good, 
however, if there are too many of them. To prevent an 
email inbox deluge, limit alerts to the most strategically 
important.

In the author’s experience monitoring the chemical sup-
ply chain, 95% of actionable alerts come from these ex-
tremely broad entries:
t� Chemical plant fire
t� Chemical plant flood
t� Chemical plant explosion
t� Chemical force majeure.
Natural disasters and broader events tend to make the 

TV or radio news before an electronic alert. International 
weather events, however, may not make it to local news sta-
tions. The following are some suggestions to try, and refine:
t� Typhoon (country name)
t� Floods (country name)
t� Winter storm (country name)
t� Drought (country name).
At this point, the supply chain has been mapped and risk 

has been monitored. When an event does occur, the follow-
ing steps can help blaze a path to risk mitigation.

Color-coded pins for priority areas
In the case of a natural disaster such as an earthquake or 
typhoon, and even with geopolitical unrest, go to your Level 
1 location risk supplier maps, created previously, and locate 
the city and state affected. Google Maps allows users to type 
in the name of the city where the event occurred, and shows 
that point on the map with its own specific color “pin.” Note 
those suppliers that could be affected by the problem, and 
contact each of them directly, as soon as possible.   

While waiting for a response from the suppliers, analyze 
Level 2 purchasing and Level 3 revenue exposure risks that 
were created from ERP data at the beginning of this process, 
and be ready to act.

Typically, a supplier can determine within hours whether 
there is an impact to its supply chain.  If it takes longer than 
24-48 hours for the supplier to respond, assume they are 
mitigating their own risks before responding.  While this 
may not always be the case, it is best to assume the worst 
and hope for the best.

Events like fires, explosions, and forces majeures tend to 
impact a specific supplier, rather than all suppliers within a 
given geographic area.  In situations like this, analyze Level 
2 purchasing and Level 3 exposure risks and contact all po-
tentially affected suppliers directly. 

Advanced monitoring and mitigation
When it comes to risk, being able to react quickly is key to re-
ducing exposure, but being proactive is the key to avoiding loss. 
Crystal balls are hard to come by, but one can expand one’s moni-
toring upstream and downstream so that risk can be anticipated 
by monitoring how the product is made, who makes it, and who 
uses it. The following is an example of how to perform advanced 
monitoring for the commodity chemical, hydrochloric acid.

First, examine how the product is made. Hydrochloric acid is 
produced in two ways: by reacting hydrogen and chlorine, 
and as a byproduct of polyurethane (PU) manufacturing.

A zero-budget supply chain 

risk monitoring program is 

within every company’s reach.
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t� Step I: Research the upstream materials used to make 
the product and begin monitoring those materials. 
t� Step 2: Understand the byproduct inverse relationship. 

Materials that are manufactured as a byproduct have 
an inverse relationship with the primary product. For 
example, if the price/production of PU goes down, the 
byproduct hydrochloric acid availability goes down 
because PU is not being produced. Therefore, the laws 
of supply and demand are likely to push prices up.  
t� Step 3: Choose upstream materials that can be moni-

tored for price fluctuations. In the case of hydrochlo-
ric acid, for instance, chlorine prices can be followed 
easily. If prices for chlorine go up, prices for hydro-
chloric acid will be vulnerable to increases. 

Know who makes it. Just as each company should monitor 
its suppliers for events, they should also follow other key 
producers of the same material. If one supplier goes down, 
that company’s customers are going to need material and 
will often source it from their supplier’s competitors, the 
market will tighten, and the product’s price will increase.

Know who uses it. The biopharmaceutical market is a small 
player in the larger industrial chemicals market. Oil and 
gas uses hydrochloric acid solution in drilling and fracking 
activities, while car makers use PU in car seats.  If oil and 
gas activities go up, demand for hydrochloric acid goes up.  
When auto sales go down, demand for autoseats, and pro-
duction of PU and hydrochloric acid go down.  

In 2011, oil and gas activities were booming because of an 
increase in fracking, but new auto sales were tanking.  The 
result was a shortage of hydrochloric acid that sent the oil 
industry scrambling for material.

There can be quite a few markets to monitor. The key ones 
that determine raw material availability, will be: 
t�Agriculture, monitoring the price of corn and supplies 

of chemical fertilizer
t�Automotive, focused on new auto sales
t� Construction, centered on new housing starts
t� Oil and gas, monitoring oil rig counts and fuel costs.
Monitoring for risk in the supply chain is no longer the 

simple financial check that it once was. To stay competi-
tive in today’s just-in-time manufacturing environment, 
companies throughout the supply chain must consider the 
potential impacts on availability and cost from disasters, 
geopolitical unrest, and regional economic risks. 

While monitoring can always be outsourced, each com-
pany is, in the end, the leading expert on its own supply 
chains. Today, given the number of resources and applica-
tions that are available at no cost, a zero-budget SCRM pro-
gram is within every company’s reach. 
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Quality Management

A
s life-sciences companies expand the number of 
providers they work with around the world, it has 
become more difficult to maintain a high level of 
supply-chain integrity and supplier quality. Prop-

erly inspecting and qualifying supplier capabilities, inte-
grating partners into product development, manufactur-
ing, logistics, and service operations, and resolving supplier 
quality issues are among the challenges of today’s global 
supply-chain operations. When unchecked, these challenges 
can lead to contaminated products and subsequent recalls, 
financial losses, weakened brand value, and most impor-
tantly, risks to patient safety.

Companies that work with global partners often have 
visibility into only the first tier of their supply chain, while 
significant risks potentially hide deeper with sub-suppliers 
further downstream. Ultimately, the brand owner is respon-
sible to ensure processes are in place to assure the control of 
outsourced activities and quality of purchased materials (1) 
and needs to take full ownership of managing suppliers (2). 

Data integrity has become a chronic problem
In recent years, FDA has increasingly observed current 
good manufacturing practice (cGMP) violations at sites in 
developing countries, with many involving data integrity 
issues. “This is troubling,” reported FDA, “because ensuring 
data integrity is an important component of the industry’s 
responsibility to ensure the safety, efficacy, and quality of 
drugs” (3). Consequently, the Drug Quality and Security Act 
(DQSA) has set the timeline and metrics for demonstrating 
supply-chain integrity for the next decade. 

In 2002, for example, FDA fined Schering-Plough $500 
million for repeatedly failing plant inspections at four of the 
company’s manufacturing facilities. FDA inspectors found 

“significant violations of regulations related to facilities, 
manufacturing, quality assurance, equipment, laboratories, 
and labeling.” Due to these faulty processes, the company 
shipped medicine that contained little or no active ingredi-
ent, which led to as many as 17 deaths and several massive 
product recalls (1). 

In March 2008, major recalls of the blood thinner, hepa-
rin, were announced due to contamination of raw material 
imported from China. At least 81 deaths were linked to the 
tainted substance. According to FDA, Baxter Pharmaceuti-
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cals failed to follow best practices to ensure supplier quality. 
The company did not monitor changes in the impurity pro-
file of the incoming raw material, adequately investigate out-
of-specification results, document processing steps in batch 
records, validate all critical steps in the process, qualify all 
suppliers, or use valid methods to test products (2).

In 2010, Genzyme agreed to correct quality violations at 
one of its manufacturing facilities and return $175 million 
in profits from the sale of products made at one of its plants. 
FDA inspectors found that the company’s systems for ensur-
ing manufacturing quality were inadequate, which caused 
production delays, critical shortages, and drugs contami-
nated with metal, fiber, rubber, and glass particles (3).

As a result of some of these dramatic data integrity (4), 
quality, and compliance failures, there is heightened pres-
sure and a significant opportunity for the industry to get 
ahead of quality demands, not only to meet regulatory re-
quirements, but also to gain control over quality processes 
in this increasingly complex supply chain. In fact, half of 
respondents to a recent research study by LNS Research in-
dicated that supplier quality management (SQM) is most 
crucial to a company’s success (5). 

A shift in motivation is driving change 
Historically, companies that do not encounter quality prob-
lems have not been motivated to change, advance, or opti-
mize their quality systems and processes. However, more 
life-sciences companies are proactively re-evaluating qual-
ity management and implementing best practices and new 
technologies to better track quality processes, benchmark 
supplier performance, incorporate partners into quality pro-
cesses, and manage global suppliers holistically.

In addition, a new FDA program will create even more 
incentive to make an ongoing investment in quality. FDA’s 
Office of Pharmaceutical Quality (OPQ) is planning to col-
lect quality metrics “in advance of or in lieu of” an inspec-
tion to “develop [its] risk-based inspection scheduling.” This 
can “reduce the inspection frequency at an establishment” if 
a site shows robust metrics, allowing regulators to focus on 
companies that have quality issues (6). Today, technology is 

available to help companies stay ahead of their complex sup-
ply chain issues.  One important change is the prevalence of 
cloud-based information technology platforms. 

Whether they respond proactively or reactively, many life-
sciences companies are making it a priority to change their 
outdated systems and processes to keep up with the pace of 
change. They have their work cut out for them. 

While the supply chain landscape has become multi-
faceted and complex, the number of systems for manag-
ing quality has multiplied in silos. Companies inevitably 
struggle to maintain a holistic view of quality operations or 
understand how events are tied to upstream or downstream 
processes. As a result, a primary focus for many organiza-
tions is to unify their quality systems in an effort to more 
proactively manage risks with greater visibility across sup-
pliers and ensure the ongoing, highest levels of quality.  This 
is an area where cloud-based data management can help.

Transforming each stage of quality management
The opportunity for life sciences is to implement repeatable 
processes that incorporate global suppliers and more easily 
track performance at each stage of the global supply chain. 
With this type of visibility, organizations can ensure align-
ment, continually improve upon their approaches, and stay 
ahead of evolving quality demands. Summarized below are 
some best practices for each stage of the supplier quality 
management lifecycle: 

t� 4USFBNMJOJOH�TVQQMJFS�RVBMJGJDBUJPO��Supplier screen-
ing process can be complicated due to the wide spec-
trum of vendor profiles, including varying capabili-
ties and levels of competency for each capability, 
countries they can operate in or import to, and the 
range of products and services they provide.  The 
same vendor that is providing outsourced clinical ser-
vices could also offer small-scale manufacturing capa-
bilities, as well as software and technology solutions. 

t� 6TJOH�RVFTUJPOOBJSFT�UP�RVBMJGZ�QPUFOUJBM�TVQQMJFST�DBO�

RVJDLMZ�SVMF�PVU�WFOEPST�UIBU�EP�OPU�NFFU�DPSF�SFRVJSF-

NFOUT��Documents used in this process should be 
stored as controlled content within an integrated sys-
tem so they can be quickly accessed and modified. A 
library of these documents should also be maintained 
and developed over time to allow continued fine-tun-
ing of the screening process (and save time in the fu-
ture). This process can ensure that companies concen-
trate only on strategically important suppliers, define 
clear targets, and measure performance against those 
targets. 

t� "VEJUJOH�TVQQMJFST�JO�SFBM�UJNF��Vendors that pass the 
initial screening go through a detailed supplier audit 
that includes representatives from each relevant func-
tional area. This audit evaluates all internal processes, 
procedures, and competencies for a supplier in pro-
viding the materials, services, and software needed to 
manufacture a safe, effective product. With a cloud-
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based system, audit responses are provided directly by 
the suppliers, electronically, enabling a more efficient 
exchange and retrieval of information. Providing 
transparency to all parties promotes alignment on 
supplier capabilities and a shared set of expectations. 
Performance metrics captured as part of the process 
including response times and number of cycles also 
helps to build out the supplier profile.

t� "VUPNBUJOH�TVQQMJFS�POCPBSEJOH��When a supplier is 
approved, the onboarding process takes place. The 
life-sciences company works toward alignment on the 
delivery of a product or service that includes the ex-
change of specifications, procedures, sampling pro-
cesses, and acceptance criteria. Using a cloud-based 
application, these guidelines can be developed in-
house, reviewed, approved, and shared electronically 
with vendors. Modern systems can automate the sup-
plier onboarding process and enable vendors to con-
firm electronically that its internal resources have 
been trained in an organized, effective manner that is 
documented in the system in real-time.  

t� 6TJOH�SJTL�UP�PWFSTFF�TVQQMJFST��Without the right tech-
nology, companies must use manual methods to over-
see and monitor suppliers, which makes it impossible 
to manage them in real-time. Furthermore, compa-
nies often spread their oversight effort too thinly, 
leaving just enough resources for firefighting, and re-
sponding to day-to-day operational incidents, rather 
than taking the proactive and preventative actions 
that drive deeper upstream improvements.  

When ongoing oversight is conducted in a cloud-based 
system, quality metrics can be linked directly to suppliers. 
These metrics come from a single source that has incorpo-
rated suppliers into the process—providing, early on, clear 
indication of emerging quality issues. 

Quality indicators, based on historical and current per-
formance, can be aggregated to form a supplier risk profile, 
driving prioritization of resource allocation. This helps to 
ensure the quality team focuses on vendors that pose the 
greatest risk to product quality.  

Holistic supplier quality: bringing it all together 
Paramount to supplier oversight is the ability to obtain and 
maintain accurate, real-time quality data and automatically in-
corporate that information into operations for quality manage-
ment. Modern technology, accessible by all stakeholders in the 
cloud, can enable real-time information sharing and process 
integration. Supplier quality performance information can also 
be aggregated, to get a holistic view, and compared across ven-
dors to identify ones with the greatest risk. With more complete 
and real-time information, life-sciences companies are able to 
identify and address areas of potential quality issues before they 
result in a large-scale catastrophic occurrence.  

Cloud-based technology can provide all stakeholders—
including suppliers, contract manufacturers, and contract 

labs—with accurate, real-time quality control data in a sin-
gle, integrated system. Cloud applications can, for example, 
automate supplier qualification so that data obtained in the 
qualifying process can be used to monitor the supplier on 
an ongoing basis. 

Additionally, a cloud-based system can allow companies 
to track quality problems with vendors over time. Because 
the integrated system automatically links the issues to that 
supplier, the company can view one source for all informa-
tion about the supplier. The system also allows a company 
to benchmark the performance of suppliers, one against the 
other, to determine the suppliers that are most effective in 
terms of quality. 

Further, only an integrated cloud-based system has the 
unique capability of bringing supplier and quality infor-
mation together in one place. The supplier information 
becomes a continuous growing permanent record for an 
increasingly better understanding of supplier performance 
and ensuring more accurate vendor comparisons to make 
prudent choices. 

Cloud technology is an asset that life-sciences companies 
can leverage to overcome the challenges of collaborating 
with global suppliers. A cloud system integrates and stream-
lines operations, and enables adherence to regulatory stan-
dards for supply-chain integrity and supplier quality. 
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Raw Materials Testing

T
esting incoming raw materials is crucial for ensur-
ing the safety of any final drug product.  However, 
close collaboration between the final drug manu-
facturer and its raw material supplier can reduce the 

amount of testing required during the incoming inspection 
of raw materials. This approach requires complete mutual 
trust and working with suppliers that have demonstrated 
commitment to quality. This approach allows some tests 
to be outsourced, but leaves the final drug product license-
holder fully responsible for release of the materials. Taking 
this approach requires moving from a traditional quality 
control (QC) approach, to more of a quality assurance (QA) 
model. This article summarizes requirements for incoming 
raw materials testing and supplier assessment and discusses 
how testing can be reduced.

Currently, regulations in the United States and the Euro-
pean Union allow for outsourcing of incoming raw materials 
testing, by using a manufacturer’s/supplier’s certificate of 
analysis (CoA) in lieu of performing the tests in house. This 
approach is described in both 21 Code of Federal Regulations 
§211 (1) and the EU current good manufacturing practice 
(cGMP) guide (2).  The most relevant passages from legal 
requirements are excerpted below:

CFR § 211.84 d (2) and (3): (1)
t�A report of analysis may be accepted in lieu of in-

house testing.
t�At least one specific identity test has to be conducted.
t� Reliability of the suppliers analyses must be validated 

at appropriate intervals.

EU GMP Guide Part II/International Council on Harmo-
nization of Human Drug Products (ICH) Q7: (2)
t� 7.30: At least one test is needed to verify the identity of 

each batch.
t� 7.30: A supplier’s CoA can replace in-house testing 

provided that the supplier is evaluated regularly.
t� 7.31: Supplier approval has to provide adequate evi-

dence (e.g., past quality history) that specification re-
quirements are being met continuously. 
t� 7.31: At least three batches should be fully tested be-

fore reducing testing.
t� 7.31: Supplier’s results have to be validated at appro-

priate intervals.

Collaborating for Efficiency and 

Safety in Raw Material Inspection
Philip Lienbacher and Manfred Karner

By working together and taking a QA-based 

approach, manufacturers and suppliers can 

reduce raw material testing requirements.

Philip Lienbacher is head manager of raw 

material policy ownership (philip.lienbacher@

shire.com) and Manfred Karner is head of 

material lifecycle management (manfred.
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t� 7.32: Processing aids, hazardous or highly toxic materials, 
or materials that are transferred from one division of the 
company to another may be accepted using the manu-
facturer’s CoA.

EU GMP Guide Part I – Chapter 5 (3): (literally mention-
ing APIs/excipients since revision in 2015)
t� 5.27: Selection, qualification, approval, and mainte-

nance of suppliers of starting materials should be doc-
umented as part of the quality system.
t� 5.27: The level of supervision should be proportional 

to the risk posed by the individual materials.
t� 5.28: Quality requirements should be discussed and 

agreed with the supplier.
t� 5.35: Manufactures of finished product can use partial 

or full test results from approved starting material 
manufacturers, but must at least perform identifica-
tion tests following Annex 8 of the EU GMP Guide (4).
t� 5.36: Outsourcing of testing should be justified and 

documented including distribution controls, regular 
audits by the pharmaceutical manufacturer, appropri-
ate experience with the supplier/manufacturer, and 
validation of suppliers’ results at appropriate intervals.

Even to  consider this type of approach, a pharmaceutical 
manufacturer must have a close relationship with the manu-
facturer/supplier of a raw material. When selecting potential 
suppliers, pharmaceutical manufacturers must thoroughly 
assess their capabilities in terms of quality and quantity, pric-
ing, global footprint, and willingness to support continuous 
improvement.

Suppliers should be categorized into different levels of risk 
based on the following:
t� Compliance and patient safety: What is the impact of 

the raw material on patients or the overall process?
t� Supply chain: How big is the impact of the raw material 

on the final drug product’s manufacturing schedule?
Having a standardized system for supplier/manufacturer 

classification ensures uniform management practices and 
defines audit interval, scope, intensity, and duration. The 
manufacturing process should be inspected in addition to 
the quality systems during the audit. 

Before placing a raw material under reduced testing, it is 
important to identify the whole chain of distribution. The 
CoA from the manufacturer might not be representative if 
multiple steps of manipulation (e.g., repackaging, refilling) 
occur throughout the supply chain. European regulators ask 
for this information specifically, since the Guideline on the 

Formalized Risk Assessment for Ascertaining the Appropri-
ate Good Manufacturing Practice for Excipients of Medicinal 
Products for Human Use (5) took effect in March 2015.

Each process step in the supply chain must be evaluated 
and, if needed, qualified, and its quality determined during 
an on-site audit. Quality agreements should be put in place 
to define the responsibilities and expectations within the 
supply chain.

Any change made to the process in the supply chain must 
be communicated through a formalized process (“notifi-
cation of change”) and undergo thorough evaluation. Ex-
amples would include changing the primary packaging of 
a raw material, which could have devastating effects if ex-
tractables or leachables were to alter the raw material and, 
subsequently, the quality of the drug product.

Ideally, raw materials should be sourced directly from 
the manufacturer. For one thing, the manufacturer is the 
best source of information about the material. Furthermore, 
communicating directly with the manufacturer allows for 
more direct information and a shorter supply chain.

In cases where the material must be sourced from a dis-
tributor, the company must first explain how the material is 
manipulated and stored throughout the supply chain, and 
the customer must verify this information. It is crucial that 
the distributor be able to name the manufacturer, to allow 
for direct communication when issues arise. If the supplier 
does not reveal this information, the pharmaceutical manu-
facturer should consider whether to work with this company.

A quality agreement should capture at least the following 
points:
t� Notification of change
t� Composition and source of starting materials (specifi-

cally changes in the impurity profile)
t� Manufacturing process and method, sterilization pro-

cess, testing services
t�Any change in suppliers of services (including steril-

ization and testing services)
t� Place of manufacture
t� Labeling and packaging
t� Specification
t� Status of certifications (e.g., loss of a specific certification)
t� Chain of distribution.
t� List of all materials/items purchased from the manu-

facturer/supplier
t� Communication of complaints and recalls (including 

response time)
t� Entitlement to conduct on-site audits.
It is important to consider the following aspects during 

the qualification process:
t� Obligation to share quality documents (e.g., batch re-

cords, internal procedures)
t� For customized items, material specifications must be 

acknowledged in writing by the supplier, either as 
part of the quality agreement, or separately
t�Verification that the person signing on behalf of the 

The drug product license 

holder remains, at all times, 

responsible for use and 

release of raw materials.
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supplier/manufacturer is entitled to provide signa-
tures confirming that the company agrees to the con-
tent of the agreement
t� Verification that the supplier’s agreements with the man-

ufacturer cover all of the points mentioned previously.
Having a system in place to rate or evaluate suppliers 

is a regulatory requirement, but can also be a useful tool, 
showing which suppliers may need closer supervision and 
collaboration to improve quality and/or performance. Ad-
ditionally, the tool can be used for strategic purposes, aiding 
in such decisions as which materials require a second source 
and which suppliers should be considered for strategic part-

nerships in the future, or when buying 
a new material.

Purchasing and planning depart-
ments typically use criteria such as 

“adherence to schedules” (i.e., provid-
ing the correct amount of the correct 
material at the right time) to rate sup-
pliers, it is also  important to give raw 
material quality appropriate weight in 
supplier evaluations (see Figure 1).

Information is needed on such in-
dicators as critical deviations, and 
on timely receipt of information 
about process or product changes 
in case of customer complaints. In 
fact, these data should be part of the 
regular evaluation for any supplier. 
In addition, evaluating risk and the 
potential impact of changes on the 
manufacturing process, product, and 
patient safety must be considered. If 
a supplier receives an unacceptable 
rating, action must be taken imme-
diately. At the very least, the root 
causes for the rating must be dis-
cussed with the supplier, and fol-
lowup actions determined. In some 
cases, an ad hoc or early inspection 
should be scheduled. 

If the measures taken jointly fail to 
improve the supplier’s rating, the com-
pany should no longer be used as a sup-
plier. This decision requires alignment 
with purchasing and supply-chain de-
partments. In general, the better the 
supplier’s quality rating, the more ac-
ceptable the incoming raw material 
quality testing reduction becomes (see 
Figure 2).

A few additional points must be 
considered, however, before moving 
to testing reduction (see Figure 3).  The 
following are some of the most impor-
tant caveats: 

t� Identity testing must be performed on each shipment. 
Further testing has to be evaluated considering the 
material attributes and transport conditions. In some 
cases, testing parameters beyond material identifica-
tion (e.g., residual moisture) is necessary to ensure 
that the material was not altered during the transport 
t� If the supplier’s CoA is used to release material 

batches, at least three independent supplier batches 
must be fully tested and those test results must be ver-
ified with the respective results on the CoAs. 
t� Supplier results must be comparable (not just in speci-

Raw Materials Testing

Figure 1: Overview of the supplier management cycle.
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Source: Shire/Manfred Karner
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Raw Materials Testing

fication), because the scope of the verification is to de-
termine whether the supplier’s testing is accurate and 
reproducible in-house. After initial implementation, 
this verification should be performed regularly, at 
least once a year (although no specific guidance is to 
be found in the regulations). 
t� If the same supplier batch is delivered twice or multi-

ple times, it is not necessary to repeat the complete in-
coming inspection program for the subsequent ship-
ments, because a supplier batch is considered 
homogenous, although this must be verified during 
qualification of material. 

Analytical aspects as well as the materials attributes have 
to be considered during the regular verification. Having a 
list in place that clearly states which degree of divergence 
between in-house testing results versus CoA results is ac-
ceptable is the ideal way to manage the verification but is 
hard to create and to keep up to date. 

Outsourcing of raw material testing
As far as efficiency is concerned, it makes sense to discuss 
outsourcing of raw material testing for the following sce-
narios, when:  
t� Testing that is done as part of annual verification of 

the supplier’s testing results. In most cases, it does not 
pay to maintain a method that will be used only once 
a year (specifically when a separate device is needed)

t� The chance of handling errors will be significantly in-
creased if a method is not performed regularly
t� Specific equipment (e.g., associated with high costs or 

with specific environmental health and safety (EHS) 
requirements) is required
t�A specific safety-class is needed in the laboratory (e.g., 

for viral testing)
t� Use of toxic reagents is required.
Any contract testing laboratory that is used to perform 

testing for the purpose of releasing material or any other 
testing that is feeding into a regulated activity must be 
qualified as a service provider by the pharmaceutical man-
ufacturer’s supplier quality management department, and 
a quality agreement must be put in place with that testing 
company. However, having verification testing done in an 
external contract laboratory may complicate assessments of 
deviations during testing. In some cases, the pharmaceutical 
manufacturer may not have a deep understanding of the 
testing method, but will still be responsible for assessing 
the quality of the material batch and releasing it for manu-
facturing. It will be up to the manufacturer to address these 
issues thoroughly before outsourcing any testing.

Further options for reducing raw material testing
The incoming inspection of processing aids (i.e., materials, 
apart from solvents, that are used to manufacture the active 
substance or bulk product that are not part of a chemical 

Figure 3: Elements required for implementation of reduced raw material quality testing.

Source: Shire/Manfred Karner
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or biological reaction) should include a visual verification 
of the shipment (including the suppliers’ product labeling) 
and verification of the supplier’s CoA. 

This concept can also be used for dangerous, hazardous, 
or “specific” substances (see 7.32 of EU GMP Guide Part II 
(2). The incoming inspection approach for such items should 
be justified, documented, and approved by respective man-
agement representatives (in the EU, this must be done by the 

“head of quality control” and/or “qualified person”).

Materials transfer: One company, different facilities 
Analytical inspection of a delivery may be omitted as long 
as a batch of material is transferred within the area of 
control of a company (e.g., from one facility to another). 
Verifying the release documentation of the facility that 
initially received the material batch from an external sup-
plier, checking the identity of each container, and ensur-
ing that the integrity of the containers is unharmed is 
sufficient. It can help to use seals to ensure that containers 
were not opened, and that product was not tampered with, 
during transport). 

Taking this approach eliminates redundant data col-
lection and documentation, because only one site in the 
company will be required to write and own material speci-
fications (including acknowledgement by the supplier), as 
well as to test and release the material batch. Internal sup-
ply chains must be documented and approved in quality 
agreements to ensure clear definition of responsibilities for 
each site and distribution of change notifications from the 
supplier.  Reducing or eliminating the in-house identity 
testing of externally purchased starting materials for the 
manufacturing of a medicinal drug product is not allowed 
(see EU GMP Guide Annex 8 [4] and WHO Technical Re-
port Series 929–Annex 2 [6]).

The general requirement is to take a unique sample from 
each container. Identity testing described in pharmacopeias 
can often be considered as pass/fail testing (e.g., a qualitative 
rather than quantitative approach in which results will be 
reflected in a color change caused by the presence of a spe-
cific ion or functional group) and, thus, blending of samples 
is not allowed. A single incorrectly labeled container with a 

different substance would not be detectable when samples 
for identity testing are blended.

Once a proper validation has been conducted, a sampling 
plan can be used for identity testing. However, Annex 8 (4) 
is specific in stating that a successful validation is unlikely if 
the source of material is unknown, if the manufacturer has 
not been audited, or when dealing with starting materials 
used in parenteral drug products. 

During the validation, type, status, quality systems, and 
manufacturing conditions must be considered, as well as 
labeling processes, with additional attention paid to repack-
aging within the supply chain.

Regulations in the United States and European Union 
allow incoming inspection of raw materials to be reduced if 
certain conditions are met and if a supplier quality manage-
ment system is in place. However, the drug product license 
holder remains, at all times, responsible for release and use 
of these raw materials. Materials that do not fulfill the ex-
pectations put the manufacturing process and, subsequently, 
the quality of the drug product at risk. More importantly, 
they can harm patients who depend on the drug. This spe-
cific responsibility must be considered. In some cases, it can 
lead to a rigid and intense inspection program to ensure the 
quality of the drug product and patient safety. Materials that 
have undergone thorough testing by the supplier needn’t 
be tested twice (except for identity testing). This approach 
allows oversight to move from a QC- to a more QA-focused 
approach, assuming that results are verified regularly. 
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Outsourcing Relationships

T
he drug license holder–contract service provider 
relationship can be complex, with many intricate 
details involving products, regulations, processes, 
and people. Managing this relationship can be chal-

lenging, and many drug companies are not providing ad-
equate oversight of the outsourcing organizations that are 
providing mission-critical services for their drug develop-
ment projects.

Likewise, contract research organizations (CROs) and 
contract development and manufacturing organizations 
(CDMOs/CMOs) must have suitable communication pro-
cesses in place to work effectively with their clients. Roger 
Hayes, senior vice-president of DMPK, MPI Research, 
shared his thoughts about the drug company–outsourcing 
relationship with Pharmaceutical Technology magazine.

Consolidation and capabilities
PharmTech: Recent merger/acquisition activity has resulted 
in consolidation in the contract services market and the 
rise of ‘one-stop-shop’ operations. What are the advan-
tages and disadvantages of working with a single-source 
provider? What are the advantages and disadvantages of 
working with a contract service provider that specializes 
in just a few areas?

Hayes: Consolidation has become the norm as research or-
ganizations attempt to define themselves in this fast-paced 
industry in which science quickly advances and new tech-
nologies are being developed regularly.

Working with a single-source provider streamlines the 
process and simplifies the experience for sponsors. A full-
service provider offers access to a broad range of experi-
enced teams and scientists that can weigh in on challenges 
or unforeseen circumstances. Larger CROs also have the 
expertise to understand the necessary elements and compli-
ance required to bring a drug or device through each stage 
of development.  

However, niche operations with a complete dedication 
to certain specialized areas also have a role. There is value 
in longstanding operations that are established experts in 
their field. These organizations have their limitations, in-
cluding size, capabilities, capacity, service offerings, and 
experience in other scientific areas that may play a role in 
the particular study.

What Works Best in  

Pharma–CRO Relationships?
The Editors of Pharmaceutical Technology

When a drug development company seeks 

contract service organizations to provide vital 

drug development services, it faces many 

options in provider size, capabilities, and scope 

of services.  Selecting the best partner and 

fostering a successful relationship requires 

detailed research and effective communication.
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Too many players?
PharmTech: What challenges exist when a drug license 
holder contracts with multiple outsourcing organizations 
on a single project?

Hayes: Enlisting multiple partners to undertake one proj-
ect could potentially result in a complex environment, and 
require managing several moving parts. Different CROs 
may have different approaches to information sharing, goal 
setting, and reporting. A clear plan for success has to be 
defined at the onset and ongoing communication and align-
ment between all parties is absolutely necessary. 

Picking a partner
PharmTech: What assessment approach should drug compa-
nies take to determine if they need to outsource a project or 
specific function?

Hayes: Sponsors can determine if they need to out-
source by identifying whether or not they have the re-
sources to undertake the project at hand. Many drug 
companies don’t ever intend to conduct studies in-house 
based on the core focus of their business. Larger pharma 
companies typically decide to outsource services if they 
don’t currently have the required capacity, or if they 
don’t have the necessary specialized and regulatory ex-
pertise in-house. 

The resources and management required to conduct pre-
clinical studies are significant, and CROs offer the ability to 
start studies in a timely fashion. CROs have deep expertise, 
established protocols, and internal oversight (i.e., the Insti-
tutional Animal Care and Use Committee) that ensure all 
stages of the study are conducted in compliance with the 
strict regulatory guidelines. 

These advantages result in efficiencies for the sponsor that 
allow studies to advance at a faster pace. 

Match game
PharmTech: How can CROs and drug companies assess if they 
are a good match for each other?

Hayes: Choose your partners wisely and don’t rush your deci-
sion. While several factors play into the selection, it’s important 
to choose a CRO partner based on quality, time, and cost, with 
emphasis on the first two. Also, it’s beneficial for sponsors to 
work with CROs that employ a consultative model. In an indus-
try that evolves as quickly as ours, it pays (literally) to work with 
people who understand the practical details of new technolo-
gies and regulations. Take the time to ensure your development 
team not only knows ‘letter of the law’ regarding requirements, 
but also has a practical understanding of how to navigate the 
real-world process. A little experience can and will have a signif-
icant impact on your timeline, budget, and chances for success.

Building better relationships
PharmTech: What can be done to improve the outsourcing 
and client relationship?

Hayes: The relationship between the sponsor and CRO can be 
complicated, but with collaboration and a clear definition of re-
sponsibilities and expectations, these relationships can be highly 
effective. Communication is the primary key to a successful 
partnership. To ensure a positive relationship, all team members 
should understand expectations and deliverables at the onset. 

A realistic timeline should be developed and agreed upon, 
taking into consideration any areas of potential delay. It’s 
important for CROs to recognize the limitations of their 
team and set realistic expectations to mitigate the chance 
for dissatisfaction. Finally, CROs should connect with their 
partners often—not only if mistakes or delays occur, but 
also when things are going well. The more information, un-
derstanding, and respect shared between both parties, the 
more successful the project. PT

FDA spelled out the agency’s views on how drug sponsors and contract partners 

should interact within the broader framework of pharmaceutical quality 

systems in Contract Manufacturing Arrangements for Drugs: Quality Agreements, 

a guidance document issued in November 2016. 

The guidance states that each party must meet cGMPs and other requirements 

for manufacturing and quality activities; however, responsibility for oversight 

and control over manufacturing, and approving or rejecting products, rests 

squarely on the drug sponsor. 

Procedures and responsibilities should be written and strictly enforced; the 

quality assurance department should describe materials, quality specs, and 

communication mechanisms. Drug sponsors should evaluate facilities via 

audits, material testing, and other means to ensure that the contractor meets 

cGMP standards, FDA recommends.

Written agreements should define the manufacturing and quality 

responsibilities of each party, the guidance states, and should include 

subcontractors, as well as equipment, methods, and process changes. 

Monitoring of partners is especially important, as is overseeing incoming 

materials and encouraging the use of quality risk management practices.

The quality agreements should be considered independent of other 

business documents, since they should not cover business or legal issues, 

but focus instead on quality and compliance, the guidance recommends. 

Each agreement should contain sections describing processes for conflict 

resolution, manufacturing activity requirements and monitoring, and life 

cycle and quality assurance requirements.

The quality agreements should also delineate each party’s role in 

manufacturing, quality, facilities, and equipment, and establish processes to 

communicate about traceability and cross-contamination prevention.

The contract should set requirements for cGMPs that apply to all relevant 

operations within a contract partner’s facility, including analytical testing labs, 

the guidance says. Component specifications, required sampling and testing, 

lab controls, and change-control for manufacturing should all be clarified, and 

respective roles described in the agreement, the guidance says. 

FDA guidance further clarifies quality agreements
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Quality Metrics

F
DA’s draft guidance Submission of Quality Metrics, 
Rev 1 (1) is now accessible after extensive deliberation 
and comments from the industry. FDA believes that 
measurements to evaluate quality of facilities and 

processes should aid the agency’s site inspection efforts (2). 
The guidance is expected to ensure that drug products are 
continually manufactured under high quality standards. In 
addition, it encourages manufacturers to self-monitor using 
robust quality measurements. 

FDA recognizes the trends in current pharmaceutical 
business models with multiple contract manufacturing or-
ganizations (CMOs) involved in commercial manufacturing 
and supply-chain operations. FDA warning letters (3) justify 
the need for clearly defining cGMP-related roles between 
product owners and contract facilities. The final FDA in-
dustry guidance on Contract Manufacturing Agreements for 
Drugs: Quality Agreements was issued in November 2016 (4).

The contract manufacturing market is predicted to in-
crease at a healthy rate of 7.5% annually; many of them con-
verting from CMOs to contract development and manu-
facturing organizations (CDMOs) (5). FDA recognizes that 
CDMOs can enhance speed, efficiency, technical expertise, 
scale-up knowledge, and expertise (4). The guidance will 
ultimately benefit the patients who are prescribed drug 
products manufactured at the CMO sites under the agree-
ment. Illustrative cases discussed in the guidance are typi-
cal with CMO projects. The agency considers the product 
owner ultimately responsible for ensuring their product, a 
human, veterinary, biological, biotechnology drug product, 
a drug substance, an in-process material or a combination 
product, is made in compliance to cGMPs even though a 
quality agreement may assign specific manufacturing activ-
ity to the CMOs. The European Union guidance also entails 
that outsourcing activities should be defined and a contract 
written to avoid misinterpretations that may result in poor 
quality (6). 

International Council for Harmonization (ICH) Q10 and 
Pharmaceutical Inspection Co-operation Scheme (PIC/S) 
Good Manufacturing Practice for Medicinal Products require 
written agreement between contract giver and acceptor for 
outsourced pharmaceutical activities (7, 8). A written qual-

Quality Metrics  

and CMO Agreement
Significance of FDA Guidance
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FDA’s focus on the quality culture and its 

request for quality metrics may ensure a 
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ity agreement is, therefore, a collective requirement in the 
industry, developed in consultation with a cross-functional 
team, ensuring partners operate with the same reference 
guidance (9). The collaborative development of the agree-
ment provides a better sense of the CMO quality systems 
and quality focus, which will potentially pave the way to 
improved business relationships. Lack of clarity on cGMP 
responsibilities can put both product owners and contract 
facilities at risk. The resulting scenarios such as non-com-
pliance, broken contracts, drug product shortage, and loss 
of market have a direct business impact for both parties. 

FDA quality metrics guidance
The first draft of Request for Quality Metrics guidance was is-
sued in July 2015. This guidance document explained the intent 
of FDA’s Center for Drug Evaluation and Research (CDER) and 
Center for Biologics Evaluation and Research (CBER) to collect 
data and use quality metrics to ensure continuous improvement 
and innovation in the industry (10). FDA’s directors acknowl-
edged that the guidance is an important first step on a 
shared industry/regulator effort toward further improving 
drug quality (2). Webinars and public consultations were 
held to communicate the key points about the guidance’s 
intent, namely encouraging the industry in implementing 
good quality management systems, improving regulators’ 
risk-based inspection management, and to better forecast 
potential for shortages in drug supply chain. FDA supple-
mented the draft with a technical conformance guide, pro-
viding the industry with specific technical details on the 
quality metric data submission requirements (11). The 
agency has considered industry comments (12) on the first 
draft. The revised guidance post consultation now allows 
firms to report quality metrics by product or by site. FDA 
has also revised the requirements for data reporting and 
has added some examples. The initial intent is to have the 
reporting voluntary. One notable exclusion in the current 
revision is that of the Optional Metrics Related to Quality 
Culture and Process Capability/Performance. FDA has also 

incorporated a provision for firms to submit a 300-word 
comment to provide further explanation on the submitted 
data, and to elaborate on further plans for improvement. 

The quality metrics guidance is a result of a carefully 
considered long-term quality improvement strategy from 
FDA. This guidance, as discussed in the background section, 
continues the efforts initiated by FDA since development 
of the final report on Pharmaceutical cGMPs for the 21st 
Century–A Risk Based Approach (13) from September 2004. 
The report identifies that product quality and productivity 
improvement share a common element (i.e., reduction of 
variability by virtue of process understanding though the 
lifecycle). It reinforces that reducing variability provides 
positive outcomes for both patients and the industry. 

One reportable metric is the lot acceptance rate (LAR). 
This metric is an effective tool for estimating the cost of 
quality for manufacturing sites. It would reflect the real ef-
fectiveness of unit operations or continuous manufacturing 
lines, where current measurement norms focuses primarily 
on productivity numbers. The LAR metric allows for senior 
management decision making and continuous improvement 
opportunities for products.  

The second reportable metric is product quality com-
plaint rate (PQCR), ensuring patient or customer focus. 
Regulator expectation is to ensure timely and effective cor-
rective actions and preventive actions (CAPA) are taken 
when customer complaints arise. With an improved PQCR, 
the industry will achieve considerable patient confidence 
and professional goodwill, a desired outcome for any phar-
maceutical organization. 

The guidance indicates that invalidated out-of-specifi-
cation rate (IOOSR) is an indicator of the laboratory op-
erations effectiveness. This includes IOOSR from both 
routine release and stability testing. Analytical variability 
is one of the major sources of variability for test results 
(14, 15). Routine calculation and reporting of IOOSR will 
provide a threshold for further investigation into the root 
cause of such unintended analytical variability (e.g., analyst, 
instrument, test method, reagents, standards). The metric 
can be incorporated as part of the analytical quality by de-
sign (AQbD) continued monitoring stage (16). Commercial 
laboratory operations are equally critical as manufacturing 
operations. The index provides senior management clear 
insights into the true laboratory operations efficiency; high-
lighting the level of analyst expertise, need for instrumenta-
tion upgrades, performance of external laboratories (if any), 
and capturing analytical method robustness. 

Creating a quality culture
FDA intends to publish a list of establishments that volun-
tarily report quality metrics. By doing so, the agency would 
be effectively propelling industry participation in regularly 
reporting metrics by publicizing the efforts put in by those 
organizations to key stakeholders. The agency engagements 
during the voluntary reporting phase is an opportunity for 

The agency considers the 

product owner ultimately 

responsible for ensuring their 

product is made in compliance 

to cGMPs even though a 

quality agreement may assign 

specific manufacturing activity 

to the CMOs.
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organizations to demonstrate effectiveness of their quality 
management systems, product/process control strategies, 
and cGMP compliance. The guidance itself identifies that 
the list may be useful for identifying contract manufacturers 
and for healthcare purchasing/sourcing groups. The report-
ing organizations will be categorized and identified into top 
and mid tiers such that the stakeholders can recognize the 
level of data being submitted. 

With the recent focus in quality culture and pharma-
ceutical quality systems by regulators, the industry is ex-
pected to ensure better quality and predictability, driving 
businesses to succeed. The Submission of Quality Metrics 
and Contract Manufacturing Agreements for Drugs: Quality 
Agreements guidance documents are rightly aligned with 
this goal. FDA may request information such as product 
recall and customer complains as per Section 704 of the 
Food, Drug, and Cosmetic (FD&C) Act (17). Also, 21 Code 
of Federal Regulations (CFR) Part 211 (a) requires the com-
pany’s quality unit to be responsible for products manufac-
tured by a CMO (18). The business benefits of effectively 
implementing the guidance requirement include preven-
tion of manufacturing issues, prediction of supply disrup-
tions, and development of a sustainable CMO relationship 
in addition to the non-tangible element of stakeholder 

confidence and goodwill. The new quality standard guid-
ance’s developed by FDA will improve regulator–industry 
transparency. It will reduce process variability and encour-
age use of the best technology and innovation in the phar-
maceutical industry. Adoption of guidance requirements 
will result in well-established quality systems through the 
manufacturing sites; potentially reducing the regulators 
resources required for monitoring (e.g., reduced site audit 
cycle). Both the patient and pharmaceutical companies are 
positioned to significantly benefit from the current regula-
tory strategies. 
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Contract Partnerships News

T
he calendar f lip from 2016 to 2017 did not signal 
any change in the ongoing consolidation in the 
contract services market, with several notable an-
nouncements. In addition, contract research orga-

nizations (CROs), contract laboratories, and contract devel-
opment and manufacturing organizations (CDMOs/CMOs) 
continued equipment, instrument, and facility expansions.

On Dec. 15, 2016, Lonza disclosed plans to acquire Cap-
sugel for $5.5 billion in cash, with an expected deal closing 
in the second quarter of 2017. The integrated company will 
offer a portfolio of APIs, excipients, dosage forms, and delivery 
technologies for both small- and large-molecule drugs. The 
acquisition is in line with Lonza’s strategy to open new mar-
ket opportunities in the pharma and consumer healthcare and 
nutrition industries and expand the reach of its CDMO and 
products businesses. The deal is expected to strengthen the 
company’s position in consumer healthcare and nutrition as 
an integrated service provider of active ingredients, oral dos-
age forms, development services, and delivery technologies (1).

CMC Biologics, a CDMO of monoclonal antibodies, co-
agulation factors, and other therapeutic proteins for clinical 
and commercial applications, announced on Dec. 19, 2016 
that it has entered into an agreement with AGC Asahi Glass 
(AGC) in which AGC will acquire 100% of CMC Biologics’ 
shares. This acquisition was expected to close in January 
2017. CMC Biologics will retain its brand and independence 
and does not anticipate changes in operations, in its current 
leadership team, or employee base, as reported in a press 
statement announcing the deal (2). In September 2016, ACG 
acquired another biopharmaceutical contract manufacturer, 
Biomeva, based in Heidelberg, Germany.

On Jan. 19, 2017, WuXi AppTec acquired the biology-focused 
preclinical drug discovery CRO, HD Biosciences (HDB). The 
acquisition will make HDB a wholly-owned subsidiary of WuXi. 
HBD, headquartered in Shanghai with operating facilities in 
Beijing and San Diego, CA, offers plate-based pharmacology 
and screening capabilities, hit identification, lead discovery, and 
in-vivo pharmacology, among other services. In a statement, 
WuXi said the acquisition will further strengthen its R&D capa-
bility, from target validation to lead discovery and optimization, 
expanding WuXi’s open-access-enabling service platform (3).

Patheon announced on Nov. 28, 2016 that it will buy an API 
manufacturing facility in Florence, SC, from Roche Holdings, 
Inc. The facility will provide Patheon with a major US API 

News Update: Fourth  

Quarter 2016–First Quarter 2017
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operation capable of supporting products from clinical scale 
to commercial manufacturing. The 1100-acre, 300,000-square-
foot facility has API capacity ranging from development to 
manufacturing services. It will expand the company’s capac-
ity for manufacturing highly potent compounds and adds ca-
pabilities to support solid-state chemistry, micronization, and 
eventually, commercial spray drying, the company reports. The 
site features reactors ranging from 50–11,000 liters capable of 
producing multiple products simultaneously, and is compliant 
with applicable regulations, such as current good manufactur-
ing practices (cGMP), safety, and environmental standards (4).

Catalent announced on Nov. 28, 2016 that it has agreed to 
acquire Accucaps Industries Limited, a Canada-based devel-
oper and manufacturer of over-the-counter, high potency, and 
conventional pharmaceutical softgels. Upon completion of the 
acquisition, Accucaps’ more than 500 employees at its two fa-
cilities in Windsor and Strathroy, Ontario, will join Catalent’s 
global network of 11 softgel technologies facilities. The Accu-
caps facilities house sizeable blistering, bottling, and other pack-
aging capabilities, as well as high-potency prescription softgel 
development and manufacturing expertise that complement 
Catalent’s resources in these areas, the company reports (5).

In September 2016, Catalent acquired Pharmatek Laborato-
ries, Inc., a West Coast, US-based specialist in drug development 
and clinical manufacturing. The acquisition will add early-phase 
drug development, spray drying, and highly potent compound 
handling capabilities to Catalent’s portfolio of services (6).

Analytical testing 
SGS has made additional investments at its laboratory in 
Fairfield, NJ to increase services and capacity in support of 
extractables and leachables (E&L) testing within the phar-
maceutical and related industries, the company announced 
on Jan. 25, 2017. At this North American Center of Excel-
lence for E&L, a liquid chromatography–mass spectrometer 
(LC–MS) and gas chromatography (GC)–mass spectrometer 
with head-space capability have been installed and validated, 
and the company plans to hire additional analysts, who will 
be dedicated to these services. The company says the new 
instruments will allow for improved and rapid identification 
of trace unknown extractable compounds (7). 

On Jan. 18, 2017, EAG Laboratories added dermal absorption 
studies to its suite of good laboratory practice-compliant testing 
services. The company now offers testing outlined in Organi-
zation for Economic Co-operation and Development (OECD) 
427 (in-vivo studies in rodent models) and OECD 428 (in-vitro 
studies using human and animal skin), which are often per-
formed in parallel, to predict dermal absorption in humans (8). 

In November 2016, the company announced a new high-
throughput laboratory to test for elemental impurities in human 
drug products, an expansion that included six inductively cou-
pled plasma/mass spectrometry (ICP/MS) instruments at its 
cGMP pharmaceutical laboratory in Columbia, MO (9).

On Dec. 14, 2016, Pharmaceutical Product Development 
LLC (PPD) announced it was expanding its stability sample 

storage capacity and capabilities at the company’s cGMP lab 
in Middleton, WI. The expansion includes a 75% increase in 
capacity for aliquoting, storage, and worldwide distribution of 
reference standard materials. The new stability operation has 
the capacity to be equipped with more than 120 new stability 
chambers and offers more than 40 different temperature and 
humidity setpoints for routine stability storage conditions (10). 

Manufacturing facility expansions
On Dec. 13, 2016, Vetter announced that the new clini-
cal syringe line at its Skokie, IL facility has manufactured 
double-digit number of batches for use in early-stage clini-
cal trials. The line is part an expansion that includes an 
increase in storage capability designed to manage the con-
tinued growth in syringe fills and larger batch sizes. Storage 
expansion includes six chest freezers, two upright freezers, 
and two refrigerator units. The company expects storage to 
be expanded by the end of 2016 to increase capacity by 150%. 
Vetter has also launched an aseptic syringe filling line (11).

PCI Pharma Services (PCI) announced in November 2016 
that it is adding cryogenic storage capabilities to its Rockford, 
IL operations for storage of clients’ temperature-sensitive 
products at the facility. The Rockford development and the 
recent expansion at PCI’s facility in Bridgend, UK reflect the 
company’s investments in supporting specialized services for 
clinical trials. PCI has a network capable of supporting tem-
perature-sensitive drug product including ultra-cold chain, 
at temperatures ranging from controlled ambient 15–25 °C, 
2–8 °C, down to -20 °C, -30 °C, -40 °C, -60 °C, and -90 °C, 
including liquid nitrogen vapor phase storage at -196 °C for 
advanced therapeutic medicinal products (12).  
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Outsourcing Partners 2017

AbbVie
1401 Sheridan Rd

North Chicago, IL 60064 USA

Tel: 847-938-8524

Fax: 800-240-1043

Email: abbviecontractmfg@abbvie.com

Website: www.abbviecontractmfg.com

Business Unit Head: Keith Kentala,

VP Commercial Ops

Sales Contact: Michelle Calhoun

Year Founded: 2013

Number of Employees: 501+

Annual Revenues: $251 million+
See our ad on page 3

CONTRACT SUITE OFFERINGS

Analytical services: Chemistry & stability; 

Microbiology.

Biomanufacturing: Microbial fermentation; 

Microbial Manufacturing.

Commercial manufacturing: Active 

Pharmaceutical Ingredients (API) and advanced 

intermediates manufacturing (cGMP, small 

molecule); Active Pharmaceutical Ingredients 

(API) manufacturing - (cGMP, large molecules/

biologics); High-potency or high-containment 

manufacturing (finished drug product); Ingredient 

processing (milling, coating, etc.); Parenteral drug 

manufacturing (Injectables, etc.); Semi-solids & 

liquid manufacturing; Solid dose manufacturing.

Formulation Development & Phase I/II Clinical 

Trial Materials (CTM): Active Pharmaceutical 

Ingredients (API) - large molecule/biologics.

Packaging & logistics: Commercial packaging.

AbbVie’s Contract Manufacturing business has been 

serving our partners for over 35 years. Our contract/

toll development and manufacturing capabilities 

span Fermentation, Drug Product, Potent, Hot Melt 

Extrusion, Prefilled Syringes, Biologics and Bulk 

Active Pharmaceutical Ingredients (APIs) across ten 

production facilities in North America and Europe.

Baxter (BioPharma Solutions)
One Baxter Pkwy

Deerfield, IL 60015 USA

Tel: 847-948-4770

Fax: 800-4-BAXTER

Email: biopharmasolutions@baxter.com

Website: www.baxterbiopharmasolutions.com

Year Founded: 1931

Number of Employees: 501+

Annual Revenues: $251 million+
See our ad on page 51

CONTRACT SUITE OFFERINGS

Biomanufacturing: Vaccines.

Commercial manufacturing: Active 

Pharmaceutical Ingredients (API) and advanced 

intermediates manufacturing (cGMP, small 

molecule); Active Pharmaceutical Ingredients 

(API) manufacturing - (cGMP, large molecules/

biologics); High-potency or high-containment 

manufacturing (finished drug product); Parenteral 

drug manufacturing (Injectables, etc.).

Formulation Development & Phase I/II Clinical 

Trial Materials (CTM): Injectable products 

development.

Packaging & logistics: Commercial packaging.

Baxter’s BioPharma Solutions business is a premier 

CMO for specialized sterile injectables and provides 

form/fill/finish services for prefilled syringes, liquid/

lyo vials, cartridges, and specialized capabilities 

for oncology and biologics manufacturing. With 

over 80 years of parenteral experience, we offer 

tailored, versatile solutions to help you achieve your 

commercialization objectives.

Capsugel
535 N Emerald Rd

Greenwood, SC 29646 USA

Tel: 864-223-2270/800-845-6973

Email: solutions@capsugel.com

Website: www.capsugel.com

Business Unit Head: Mark Vieceli, 

Sr. Dir, Sls Mktg & Bus Dev

Sales Contact: George Escalona

Number of Employees: 501+

Annual Revenues: $251 Million+
See our ad on page 52

CONTRACT SUITE OFFERINGS

Commercial manufacturing: Active 

Pharmaceutical Ingredients (API) and advanced 

intermediates manufacturing (cGMP, small 

molecule); Semi-solids & liquid manufacturing; 

Solid dose manufacturing; Specialty dosage forms 

(inhalation/nasal, transdermal, other).

Capsugel is a global leader of innovative dosage 

forms and solutions to healthcare companies 

around the world. As the world’s leading provider 

of empty, two-piece hard capsules and an innovator 

of drug delivery systems, we continue to build on 

our decades-long track record of quality, reliability, 

innovation, and value creation.
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Chemic Labs
480 Neponset St Bldg 7

Canton, MA 02021 USA

Tel: 781-821-5600

Fax: 781-821-5651

Email: lcw@chemiclabs.com

Website: www.chemiclabs.com

Business Unit Head: Joseph St. Laurent, CSO/Pres

Sales Contact: Joseph St. Laurent

Year Founded: 1998

Number of Employees: 26-50
See our ad on page 21

CONTRACT SUITE OFFERINGS

Analytical services: Chemistry & stability.

Commercial manufacturing: Active 

Pharmaceutical Ingredients (API) and advanced 

intermediates manufacturing (cGMP, small 

molecule); Specialty dosage forms (inhalation/

nasal, transdermal, other).

Consulting services: Project & sourcing 

management services.

Formulation Development & Phase I/II Clinical 

Trial Materials (CTM): Active Pharmaceutical 

Ingredients (API) - small molecule; Injectable 

products development; Other delivery forms 

(transdermal, inhalable...); Solid dose, semi-solids & 

liquids development.

Chemic Laboratories, Inc. is a full service cGMP/GLP 

contract analytical chemistry laboratory. Chemic 

provides an array of R&D and cGMP contract testing 

services including; Extractables/Leachables analysis, 

CMC Method Development & Validation, Quality 

Control analysis, Release testing, Raw Materials 

analysis, Compendial testing, Organic Synthesis/

Formulation Development & ICH Stability testing.

CMIC CMO USA Corp
3 Cedar Brook Dr

Cranbury, NJ 08512 USA

Tel: 609-395-9700

Email: bd@cmiccmousa.com

Website: www.cmiccmousa.com

Business Unit Head: Yasuhiro Sejima, 

Exec VP & Gen Mgr

Sales Contact: Maureen Bell

Year Founded: 2001

Number of Employees: 51-100

Annual Revenues: $10-25 million
See our ad on page 5

CONTRACT SUITE OFFERINGS

Analytical services: Chemistry & stability.

Commercial manufacturing: Ingredient 

processing (milling, coating, etc.); Solid dose 

manufacturing.

Formulation Development & Phase I/II Clinical 

Trial Materials (CTM): Other delivery forms 

(transdermal, inhalable...); Solid dose, semi-solids & 

liquids development.

CMIC CMO USA specializes in the formulation 

development and commercial services for oral solid 

dosage products. We possess the industry expertise 

and capability to work with the most challenging 

solid dose formulations. As a CMIC customer, you’ll 

receive outstanding service from a team that’s 

flexible and attentive to your needs.

Coating Place
200 Paoli St

PO Box 930310

Verona, WI 53593 USA

Tel: 608-845-9521

Fax: 608-845-9526

Email: info@coatingplace.com

Website: www.coatingplace.com

Sales Contact: Corey Uselman

Year Founded: 1976

Number of Employees: 101-250
See our ad on page 13

CONTRACT SUITE OFFERINGS

Commercial manufacturing: Ingredient 

processing (milling, coating, etc.); Semi-solids & 

liquid manufacturing; Solid dose manufacturing.

Consulting services: Regulatory, validation, IT, 

and QA/QC services.

Formulation Development & Phase I/II Clinical 

Trial Materials (CTM): Solid dose, semi-solids & 

liquids development.

Coating Place develops and manufactures modified 

release oral products. We are the leading provider 

of Wurster microencapsulation. Services include 

formulation development, technology transfer, 

scale-up and commercial manufacturing.  

We process solvent and aqueous formulations.  

We offer capsule filling, tablet compression, pan 

coating, extrusion spheronization and particle  

milling. Controlled substances schedule II-V.
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EAG Laboratories  

(Formerly ABC Laboratories)
4780 Discovery Dr

Columbia, MO 65201 USA

Tel: 800-538-5227

Website: www.eag.com/pharmaceutical

Business Unit Head: Eric Hoffman, Exec Dir of Sls

Sales Contact: ehoffman@eag.com

Year Founded: 1978

Number of Employees: 501 +

Annual Revenues: $251 million +
See our ad on Cover Tip

CONTRACT SUITE OFFERINGS

Analytical services: Bioanalytical testing; 

Chemistry & stability; Particle characterization; 

Product characterization.

Formulation Development & Phase I/II Clinical 

Trial Materials (CTM): Active Pharmaceutical 

Ingredients (API) - small molecule.

An analytically focused CRO with deep experience 

in method development, program design and 

complex study execution, EAG Laboratories offers 

the pharmaceutical industry a true development 

CRO, for both traditional and biopharmaceutical. 

We deliver comprehensive CMC analytical support 

including multi-disciplinary, multi-technique 

analytical method development and validation, 

complete stability program management and  

in-depth extractables and leachables expertise—

plus in-house custom synthesis and cGMP 

radiolabeling services. Ask EAG. We KNOW HOW.

Emergent BioSolutions
400 Professional Dr, Ste 400

Gaithersburg, MO 20879 USA

Tel: 301-795-1800/800-441-4225

Fax: 301-795-1899

Website: www.ebsi.com

Business Unit Head: Patrick DePalma, Dir Bus Dev

Sales Contact: Patrick DePalma, Dir Bus Dev

Year Founded: 1998

Number of Employees: 501+

Annual Revenues: $251 million+
See our ad on page 25

CONTRACT SUITE OFFERINGS

Biomanufacturing: Cell culture; Microbial 

fermentation; Microbial Manufacturing; Vaccines.

Commercial manufacturing: Active 

Pharmaceutical Ingredients (API) manufacturing - 

(cGMP, large molecules/biologics); Parenteral drug 

manufacturing (Injectables, etc.).

Formulation Development & Phase I/II Clinical 

Trial Materials (CTM): Active Pharmaceutical 

Ingredients (API) - large molecule/biologics; 

Injectable products development.

Packaging & logistics: Commercial packaging.

Emergent BioSolutions provides contract 

manufacturing services for both bulk drug 

substances and finished drug products. Emergent’s 

Fill/Finish service offering includes vials and 

syringes, for both liquid and lyophilized products 

(including lyo cycle development). Emergent’s 

manufacturing facilities currently produce  

20 commercial products and supported over 200 

clinical drug products.

Eurofins Lancaster Labs Inc
2425 New Holland Pike

Lancaster, PA 17601 USA

Tel: 717-656-2300

Fax: 717-656-3772

Email: pha@lancasterlabs.com

Website: www.eurofinslancasterlabs.com

Business Unit Head: Timothy S Oostdyk, Ph.D., Pres

Sales Contact: Michael McDowell, VP Bus Dev

Year Founded: 1961

Number of Employees: 501+

Annual Revenues: $101-250 million
See our ad on page 19

CONTRACT SUITE OFFERINGS

Analytical services: Bioanalytical testing; 

Chemistry & stability; Microbiology; Particle 

characterization; Product characterization.

As a member of Eurofins’ BioPharma Product 

Testing Group—the largest network of harmonized 

bio/pharmaceutical GMP product testing 

laboratories worldwide—Eurofins Lancaster 

Laboratories supports all functional areas of bio/

pharmaceutical manufacturing, including method 

development, microbiology, process validation and 

quality control throughout all stages of the drug 

development process.
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Metrics Contract Services
1240 Sugg Pkwy

Greenville, NC 27834 USA

Tel: 252-752-3800

Fax: 252-758-8522

Email: mcsbd@maynepharma.com

Website: www.metricsinc.com

Business Unit Head: John Ross, Exec. VP

Sales Contact: Tom Salus, Dir of Sls

Year Founded: 1994

Number of Employees: 101-250
See our ad on page 11

CONTRACT SUITE OFFERINGS

Analytical services: Chemistry & stability; 

Microbiology.

Commercial manufacturing: Solid dose 

manufacturing.

Formulation Development & Phase I/II Clinical 

Trial Materials (CTM): Solid dose, semi-solids & 

liquids development.

Metrics Contract Services is a full-service 

pharmaceutical development and manufacturing 

organization delivering proven scientific and 

operational excellence for oral dosage forms. 

We offer quality formulation development, 

first-time-in-man formulations, and Phase I-III 

clinical trial materials manufacturing – along with 

expertise in potent/cytotoxic compounds, Schedule 

II-V controlled substances, and products with 

poor bioavailability.

Mikart
1750 Chattahoochee Ave

Atlanta, GA 30318 USA

Tel: 404-351-4510/888-4-MIKART

Fax: 404-350-0432

Email: sales@mikart.com

Website: www.mikart.com

Business Unit Head: Blair Jones, VP Sls & Mktg

Sales Contact: Blair Jones

Year Founded: 1975

Number of Employees: 101-250
See our ad on page 9

CONTRACT SUITE OFFERINGS

Analytical services: Chemistry & stability.

Commercial manufacturing: Semi-solids & 

liquid manufacturing; Solid dose manufacturing.

Formulation Development & Phase I/II Clinical 

Trial Materials (CTM): Solid dose, semi-solids & 

liquids development.

Packaging & logistics: Clinical packaging & 

distribution; Commercial packaging.

Since 1975, Mikart has been a recognized leader in 

providing contract development, manufacturing 

and packaging services to the pharmaceutical 

industry. We offer a broad range of capabilities 

including formulation development, analytical 

services, solid and liquid dose manufacturing, 

packaging (bottles, blisters, and multi-laminate 

pouches) and regulatory services.

MPI Research
54943 N Main St

Mattawan, MI 49071 USA

Tel: 269-668-3336

Fax: 269-668-4151

Email: info@mpiresearch.com

Website: www.mpiresearch.com

Business Unit Head: Ted Baird, PhD, DSP, 

VP of Safety Evaluation

Sales Contact: Mike Garrett, VP Comm Dev

Year Founded: 1995

Number of Employees: 501+
See our ad on page 2

CONTRACT SUITE OFFERINGS

Analytical services: Bioanalytical testing.

Consulting services: Regulatory, validation, IT, 

and QA/QC services.

MPI Research is a high-quality organization that 

provides discovery and preclinical services to the 

biopharmaceutical, medical device, animal health, 

and chemical industries. Our team of highly trained 

scientists and world-class facilities provide insights 

for your development projects. Take a closer look at 

www.mpiresearch.com
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THE ONLY PHASE-BASED EVENT TO BREAK DOWN SILOS FOR 

ACCELERATING BIOLOGICS FROM EARLY STAGE PROCESS 

DEVELOPMENT TO COMMERCIAL MANUFACTURING

February 27 - March 2, 2017

Hilton San Francisco Union Square

San Francisco, CA

800+ Global BioProcessing Professionals
Meet your next partner by attending networking breaks, luncheons  
and evening cocktail receptions.  

80+ Exhibitors
Meet global CMOs, CROs, suppliers and technology leaders  
who can help your company accelerate your product to market.  

40+ Posters
Access new and unpublished research presented by 
leading scientists across North America, Europe and Asia.

Priorities in Global Healthcare and Burden 
of Disease: Are We Doing the Right Things in 
Biopharma and Vaccines?

Development & Manufacturing of Exosomes 
- A New Therapeutic Modality with 
Tremendous Potential 

Konstantin Konstantinov, Ph.D.,  
Senior Vice President 
Manufacturing & Process Sciences 
Codiak Bioscience

Günter Jagschies, Ph.D. 
Senior Director 
GE Healthcare Life Sciences

Register for Your Free Exhibit Hall Pass Today at www.BioProcessWest.com

*Exhibit Hall Only passes are limited to active scientists/managers in the pharmaceutical industry without any vendor 

focus.All exhibit hall only passes are subject to review.

Register for Your Free Exhibit Hall Pass Today
www.BioProcessWest.com  

Exhibit & Poster Hall Viewing Hours
Tuesday, February 28: 3:15pm to 6:15pm

Wednesday, March 1: 9:45am to 6:30pm

Thursday, March 2: 9:35am to 2:00pm

PLUS! All exhibit hall attendees receive complimentary access to these two keynote presentations:



Baxter is a registered trademark of Baxter International Inc. 920810-02 

Whether you face formulation challenges, clinical supply hurdles, surges 

in demand due to market fl uctuations, risk mitigation concerns, or patent 

expiry challenges, we offer tailored, versatile solutions–and over 80 years 

of parenteral experience–to help you achieve your commercialization

objectives. 

Ultimately, our goal is to make you feel confi dent and secure in choosing 

BioPharma Solutions as your CMO–assisting you to avoid the unexpected 

and guiding you through marketplace complexities to help you achieve the 

full potential for your molecule.

Your Premier CMO

Your Premier CMO
for Specialized Sterile Injectables

Learn more about us at:

baxterbiopharmasolutions.com



ENGINEERING

MEDICINES TO LIFE

WWW.CAPSUGEL.COM

RISING TO THE CHALLENGE

Tomorrow’s complex medicines face challenges to overcome low 

bioavailability and optimize drug delivery. This calls for a partner with 

the credibility, ingenuity and flexibility to deliver both the product and 

process design required to make your compound a commercial reality. 

With a unique range of technology and integrated product development 

from design to commercial manufacturing, Capsugel is that partner.

 

© 2016 CAPSUGEL BELGIUM NV ALL RIGHTS RESERVED.
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