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Analytical

C
riteria for choosing a partner or service provider for  
analytical services in early phase drug development 
are based on scientific skills/knowledge, resource 
availability, and customer needs.

An analytical service provider for early phase development 
studies should show that they have the necessary scientific 
skills and knowledge to support the program. Discussions 
between client and provider are needed to ensure that both 
parties are comfortable with what is required out of the rela-
tionship, according to John Wood, analytical account man-
ager, Almac Group.

Wood notes that once the preliminary steps are estab-
lished, other considerations should include:

• Resource availability—can the service provider pro-
vide the services within the required timeframe? A 
project plan should be requested detailing all activities 
and delivery dates.

• Ensuring clarity about what documentation is to be 
provided by the service provider and whether this is 
sufficient for any regulatory submissions.

• Whether the service provider will provide regular up-
dates and the format of these updates—regular tele-
phone conferences are recommended as communica-
tion is key to a good relationship.

• Whether the service provider can provide all services 
in-house or would parts be subcontracted. If subcon-
tracted, does the service provider have a subcontract 
lab in place to perform these tasks?

“There is any number of criteria used to select a service 
provider depending on the scope of work being requested,” 
says Roger Hayes, PhD, senior vice-president, Drug Metabo-
lism and Pharmacokinetics, MPI Research, an early stage 
drug development contract research organization (CRO).

 “For example, a sponsor may have extensive in-house 
capabilities but lack a vivarium with non-human primates. 
In that case, the sponsor will seek a service provider with 
the appropriate animal model. On the other hand, a virtual 
company may look for a service provider that has all of the 
services under one operational ‘roof’,” he says.

Outsourcing Analytical 

Services in Early Drug Development
Feliza Mirasol

Successful outsourcing relationships 

in early phase drug-development  

analytics are driven by partnership. 
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Once the required service is defined, the selection criteria 
hierarchy is schedule, quality, and then price. For more com-
moditized studies, the ordering may be price, schedule, and 
then quality, according to Hayes. “There are certain ‘table 
stakes’ for a service provider to be considered, and those usu-
ally relate to regulatory compliance (USDA [US Department 
of Agriculture] and FDA), scientific knowledge/experience of 
the study directors, communication, and prior experience or 
reputation,” he adds.

“It’s been our experience that there are two key criteria for 
choosing a service provider: the collaborative relationship the 
service provider can build and foster with the client, and the 
ability of the vendor to provide a wide-range of services, includ-
ing analytical, bioanalytical, in vitro and in vivo services, all 
the way through to enabling toxicology studies,” says Philip J. 
Kuehl, PhD, director of Scientific Core Laboratories, Lovelace 
Biomedical, a not-for-profit CRO.  

Other criteria that Kuehl points out is the responsiveness of 
the service provider, including having strong communicative 
skills to make clients feel valued, the ability to meet timelines, 
and the capability to review and share good or bad data quickly 
and efficiently. “The service provider should also be able to 
make a scientific contribution to the data, as it applies to the 
interpretation and decision-making. It is helpful if they have 
a breadth of experience, including small- and large-molecule 
capabilities in and around analytical and bioanalytical services,” 
he notes.

Preferred relationships
Simple one-off service agreements or short contracts are the 
most common relationships in early phase analytical support. 
These finite relationships fit well where the work required is 
reasonably well-defined and milestones are expected to be met 
in the near future. “This will guarantee resource availability 
and the analytical team can work flexibly to provide support 
as priorities may change and different molecules may get fast 
tracked ahead of other projects,” Wood says.

The most frequently sought-after relationships on the service 
provider side, however, are strategic partnerships. “No CRO 
would be able to sustain a business with only transactional fee-
for-service contracts. The operational overhead involved in a 
competitive bid process will drive a desire for a partnership 
with preferred pricing to entice the relationship,” says Hayes.

Hayes points out that even repeat transactions gain some fa-
miliarity with a client over time, and there is typically a period 
over which the relationship transitions from transactional to 
preferred and finally to strategic. “Somewhat uniquely, bioana-
lytical CROs tend to attract loyal sponsors that then require a 
string of poor performance before the activation barrier to seek 
out a new provider is broached. Preferred partnerships create 
additional opportunities for both the sponsor and the CRO.  
The sponsor has access to niche CRO talent that may otherwise 
go untapped if a relationship remains transactional, and the 
CRO has an opportunity to participate on research projects 
that may not typically be outsourced,” he says.

It takes time to switch over to a strategic partnership, and 
this is not often required given that the service being offered is 
commoditized, Hayes explains. “The strategic aspect could be 
as simple as the client providing a peek into long-term needs to 
ensure that adequate resources are made available. Milestone 
discounting or rebates based on spend become the reciprocal 
enticement for the client.”

The success of an outsourced relationship depends on the 
existence of a true partnership in drug development. These 
successful relationships involve the use of a service provider’s 
scientific breadth of expertise and critical decision-making 
abilities, notes Kuehl. Also, interpretation of results and the 
skills to move a program along efficiently so that the ultimate 
goal is achieved together plays a critical role in successful part-
nership. “However, there are always times when short-term of 
specific one-time service agreements are suitable for a pro-
gram,” he adds.

Analytical services that are typically the most sought after 
by clients during the early drug development phase include 
bioanalytical services and analytical methods to determine 
drug substance and drug product stability.

“For preclinical and early phase development, the most im-
portant criteria are to develop analytical methods that are suit-
able for release testing of the drug substance and drug product 
and can be used to provide early stability data,” says Wood. 

“Method validation is not a priority for early phase molecules, 
but the methods should be shown to be suitable during the 
development phase.”

“Bioanalytical services by far and away are the most sought-
after analytical service, second only to the in-life studies that 
generate the PK [pharmacokinetic] samples for bioanalysis,” 
Hayes says. “Analysis of the dosing material is sometimes re-
quired in bridging studies and always required for the GLP 
[good laboratory practice] drug safety studies.  Analysis of the 
dosing material is most often sourced to the same laboratory 
providing the vivarium service, as there are significant benefits 
to having the dosing and the dose analysis in the same facility,” 
he adds.

Most researches seek three characteristics in analytical 
services: adaptability, responsiveness, and translatability, 
according to Kuehl. 

“Customers look for a group that has the bandwidth to do 
things quickly, to be responsive and adaptive to the data as they 
are generated. For example, it’s great if a lab is able to start on 
a project relatively quickly. Then, as the data are generated, if 
there are changes in the assay, detection limit, matrix, or sam-
pling process, the service provider will adapt and make changes 
quickly, in order to support the overall program. That’s where 
a strategic partnership is such a key part of the success of an 
analytical program—adapting to the needs of the overall pro-
gram, not just a small scope of work,” Kuehl says.

In addition, customers seek translatability, which is the abil-
ity to translate methods, assays, findings, and other required 
information from early proof-of-concept studies through to 
good practices regulated validated studies, Kuehl adds. PT

Analytical
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Translational Pharmaceutics

A
s the pharmaceutical industry faces increasing pres-
sure to accelerate drug development, many contract 
development organizations are recommending 
early development programs. In this Q&A, Mark 

Egerton, chief executive officer of Quotient Sciences, dis-
cusses current roadblocks in the traditional drug develop-
ment process and explains how productivity can be improved 
and timelines shortened by implementing a new approach the 
company refers to as Translational Pharmaceutics. 

PharmTech: What can delay novel therapeutics from 
getting to market?

Egerton: There are many factors that can delay the 
development and eventual commercialization of novel 
therapeutics. One of the most intractable factors is the 
conventional trial-and-error approach to new drug de-
velopment, under which the drug developer typically 
decides upon a fixed formulation type and two to three 
dosage strengths in the preclinical phase, often before 
completion of toxicology studies. 

To advance the molecule into first-in-human (FIH) clin-
ical trials, the drug developer then must invest significant 
quantities of drug substance, which may be in scarce sup-
ply, in preparation of large batches of each of these dose 
strengths as a means to provide sufficient quantities and 
f lexibility of drug product to cover the early development 
program. When that molecule fails toxicology, or if the 
selected drug product format turns out to be suboptimal 
following clinical dosing, the drug developer must start 
all over again, which will require obtaining regulatory ap-
proval for a redesigned trial with a modified formulation 
or dosage strength. Each iteration of redesign, resubmis-
sion, and re-evaluation can significantly delay marketing 
authorization and commercialization.

PharmTech: What are the challenges in developing novel 
therapeutics?

Egerton: One of the biggest challenges in today’s environ-
ment is the sheer competitiveness of the marketplace, in 
which it is imperative for innovator companies to deliver 
first- and/or best-in-class medicines. That pressure has in-

Accelerating Early 

Drug Development with 

Translational Pharmaceutics
A Q&A by Adeline Siew

Mark Egerton, PhD, chief executive officer of 

Quotient Sciences, shares insights on a new 

approach to accelerate drug development, which 

integrates formulation development, real-time 

adaptive GMP manufacturing, and clinical 

research within a single platform.
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Translational Pharmaceutics

creased the emphasis on new molecular targets and disease 
mechanisms that offer the potential to deliver breakthrough 
therapies. However, due to the very nature of translational 
science, the majority of investigational programs will fail 
at or before proof of concept (POC), resulting in high at-
trition rates in Phase II. 

Roadblocks in drug development 
PharmTech: What are the current roadblocks in the tradi-
tional drug development process? What strategies can be 
implemented to remove these roadblocks?

Egerton: Some of the most significant roadblocks in the 
traditional drug development model are of an organiza-
tional nature. Current organizational structures and pro-
cesses are such that many innovator companies and service 
providers have consolidated into two vertically integrated 
supply chains: one focused on the making of test materi-
als (drug substance and product) and the other focused on 
testing of those materials (preclinical and clinical). This 
strong demarcation of ‘make’ and ‘test’ functions, which 
has given rise to the contract development and manufactur-
ing organization (CDMO) and contract research organiza-
tion (CRO) industries, is suboptimal in terms of supporting 
early development because the transfer of drug product(s) 
between the two channels can be cumbersome and com-
plex. For example, generation of sufficient stability data 
to achieve an extended shelf life and to accommodate the 
logistical inefficiencies between manufacture and dosing 
can result in significant delays.

Early development also requires considerable investment 
to manufacture a range of dose strengths at quantities to 
cover all eventualities in a clinical trial. In an outsourcing 
situation, the provision of drug product may require up 
to four different suppliers to cover drug substance supply, 
formulation development, clinical trial manufacturing, and 
packaging. The resulting siloed supply chain thus presents 
a significant management burden and timeline risk, espe-
cially when the chain breaks down and the incumbent sup-
pliers are not focused on devising a solution.

Fortunately, horizontal integration of the ‘make’ and ‘test’ 
supply chains—by which these functions are outsourced 
to a single supplier—can enable the rapid and seamless 
manufacturing-to-clinic transfer of drug product, with 
manufacturing often completed within a 24- to 72-hour 
period prior to dosing. This approach, which we call Trans-
lational Pharmaceutics, can reduce development timelines 
and expenditures, in some cases by up to half of those of 
conventional approaches. More importantly, horizontal in-
tegration can encourage innovative thinking in the early 
stages of development, especially for processes preceding 
FIH studies or for subsequent optimization of the drug 
product prior to full development. 

Another notable early-stage obstacle is the difficulty of 
forecasting the pace and location of patient recruitment. 
This can be especially challenging in the orphan and rare 

disease space, as well as for pediatric indications requir-
ing small-scale, innovative POC trials. Rather than pursue 
the conventional approach of producing a large batch of 
product with an extended shelf life, horizontal integration 
can overcome this obstacle by enabling the manufacture 
of drug product on a per-patient basis. Under the Transla-
tional Pharmaceutics approach, a recruiting physician can 
contact the drug developer as soon as an eligible patient is 
identified, whereupon the manufacturer can produce the 
product for that patient, and deliver it to the physician for 
dosing within 14 days of patient identification. 

Additionally, drug development programs can be de-
railed by poor solubility, an issue that affects more than 
70% of small molecules in the industry pipeline. Under 
the conventional approach, a drug developer must make a 
judgment call as to which formulation technology to apply 
in the clinical setting based upon laboratory or preclini-
cal data. However, horizontal integration of the ‘make’ and 
‘test’ functions provides the flexibility to take multiple tech-
nologies into a trial, allowing the drug developer to choose 
the most appropriate technology to take forward, based on 
thorough analysis of clinical data. 

Improving productivity 
PharmTech: How do you accelerate the drug development 
process and how can productivity be improved?

Egerton: Horizontal integration of the ‘make’ and ‘test’ 
supply chains allows for the adaptation and fine-tuning of 
the manufacturing process to the specific needs of a clinical 
trial. That is a key benefit that can yield significant reduc-
tions in the amount of drug product that must be manufac-
tured (and, by extension, in the amount of resource, includ-
ing drug substance, which is consumed in a trial), as well as 
in the lead time for manufacturing, ultimately condensing 
the drug development timeline. 

A major advantage of horizontal integration is that the 
drug product dose and formulation can be adaptive in real 
time in response to clinical safety, pharmacokinetic (PK), 
and pharmacodynamic (PD) data. Armed with the timely 
analysis of those data, the outsourcing partner can go 
back to the manufacturing unit to produce the modified 
drug product, dose to subjects in the trial, and evaluate 
the clinical data anew. By repeating that cycle as often as 
every 14 days, the outsourcing partner can use the clini-
cal data to intricately adjust the formulation such that by 
the end of the early development program, the customer 
has a drug product that is optimized for progression to 
the later stages of development and commercialization. 
Indeed, implementing the 14-day ‘make-test’ cycle can 
shave six months or more off a typical formulation de-
velopment timeline. 

PharmTech: What are the drivers and advantages of out-
sourcing drug development to CROs and CDMOs?

Egerton: To a great extent, the current wave of outsourced 
drug development has been driven by mega-mergers that 
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in many cases have resulted in R&D budget cuts, site clo-
sures, and loss of in-house R&D personnel and know-how. 
Many large pharmaceutical organizations have recently en-
tered into multi-year, multi-compound strategic outsourc-
ing partnerships by which major elements of operational 
responsibilities and resources are transferred to a service 
provider, sometimes in conjunction with R&D facilities. For 
an innovator company, a major advantage of outsourcing 
to CROs and CDMOs is that the company can direct its 
investment toward attainment of key development mile-
stones, rather than toward an internal infrastructure that 
may be underutilized.

Formulation development and 
adaptive GMP manufacturing 
PharmTech: How do you optimize and validate a formulation?

Egerton: The conventional approach to the development of 
improved drug product formulations uses separate CDMO 
and CRO providers to develop candidate formulations of a 
drug that can then be screened in preclinical and ultimately 
clinical studies. This approach results in longer development 
times and requires acceptance of (poorly predictive) pre-
clinical PK data to determine which systems to take forward 
into a human study. 

By contrast, Translational Pharmaceutics can accelerate 
access to clinical data more readily and allow accurate deci-
sion making in formulation evaluation. This application of 
Translational Pharmaceutics can also be used to optimize 
formulation composition by interrogating a formulation 
design space within a clinical study. This approach builds 
upon established International Council for Harmonization 
Q8 principles and allows products from any point within 
a continuous formulation composition space to be evalu-
ated without having to submit multiple amendments to a 
regulatory authority.

PharmTech: Why is it important to integrate formulation 
development and adaptive GMP manufacturing with clini-
cal research?

Egerton: Horizontal integration of formulation develop-
ment, real-time adaptive GMP manufacturing, and clinical 
testing is especially advantageous in the early stages of drug 
development (defined as FIH through to POC). When a 
sponsor can outsource all these functions to a single part-
ner that offers these capabilities under a single roof, with 
a single project manager, an integrated early development 
program can significantly ease the sponsor’s management 
and contracting burdens. 

The integrated approach also addresses a major short-
coming of the conventional, multi-vendor outsourcing ap-
proach: the lack of operational or ‘know-how’ synergy be-
tween vendors, which can stymie innovation. Rather, under 
the integrated approach, the formulation development and 
drug product manufacturing specialists understand exactly 
what the clinical trial personnel need, and vice versa, foster-
ing a consistent exchange of information.

Case study
PharmTech: Can you give an example of how the Translational 
Pharmaceutics platform was used in a development project?

Egerton: In one example, a sponsor development team 
was challenged to identify a new oral formulation of one of 
their compounds. The new formulation needed to be able 
to overcome solubility-limited absorption to improve bio-
availability compared to the formulation used for FIH trials.

A formulation development program was conducted that 
identified spray-dried dispersion formulations as ideal for the 
compound, which were confirmed as superior to the preced-
ing formulation through discriminatory dissolution testing. 
A series of demonstration batches of candidate formulations 
was manufactured under GMP to provide data for submission 
to the regulatory authority. Approval to commence recruit-
ment for the clinical study was received in 14 days.

The candidate formulations were manufactured in real 
time and dosed to 10 healthy volunteers in a crossover trial, 
with significant improvements in bioavailability observed. In 
this program, the first subject was dosed with the new for-
mulation just 20 weeks from commencement of formulation 
development. The total project duration from initiation to 
completion of the clinical phase was 28 weeks, minimizing 
the impact of the formulation program upon the development 
plan, thereby delivering both time and cost benefits. PT
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API Development

I
n API development, a clear strategy is crucial to ensure that 
a new compound doesn’t end up with the 90% of new mol-
ecules that fail during clinical testing. Process development 
and scaleup are extremely challenging, drawing upon the 

complementary skills of chemists and chemical engineers, and 
employing methods advanced by pharmaceutical quality by 
design (QbD). 

The end goal is a safe and scaleable process that is rugged 
(i.e., reproducible on scale, while ensuring quality and the 
right level of process control), says San Kiang, research pro-
fessor at Rutgers University’s chemical engineering depart-
ment. The process must be able to provide enough material 
for clinical trials, even though it has not been finalized or 
commercialized.

Mr. Kiang shared best practices with Pharmaceutical Tech-

nology, along with Shyam Vispute, general manager, technology 
transfer, at Neuland Labs, which opened a new process develop-
ment and optimization center in India in March 2017. Here is 
some of what they had to say.

Measuring the efficiency of process development
PharmTech: What are the different goals at each phase of pro-
cess development?

Kiang (Rutgers University):  At the earliest stages, you’re in a 
hurry.  You want the process to be expedient and to produce 
the material quickly. You really do not have time to look at ef-
ficiency and cost. You just want to make the product to get to 
the end of Phase I. In Phase II, you want to emphasize practi-
cality so that the process will scale up reasonably well.  At this 
point, efficiency and cost start to enter the picture, but process 
optimization isn’t really needed until Phase III.
PharmTech: How do you measure the efficiency of pharmaceuti-
cal process development?

Kiang (Rutgers University):  The chemical route is very impor-
tant, and engineers seek to reduce the number of chemical steps 
required. ‘Process intensity’ indicates how many resources are 
used to product a given quantity of product. 

Other key questions are whether the product can be made 
using existing equipment and whether it will require exotic 
starting materials that might be difficult to source. Minimiz-
ing waste is also crucial to reducing the environmental impact, 
and the cost of that impact, and, thus, to minimizing overall 

QbD and API Process 

Development: A Marriage of 

Chemistry and Engineering
Agnes Shanley
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API Development

manufacturing costs.The key disciplines required are reaction 
engineering; pharmaceutical engineering, which operates at the 
point where engineering, pharmacy, and chemistry connect; 
and safety engineering. In a reaction lab, you look at reaction 
kinetics and try to derive the reaction mechanism, or diagnose 
and troubleshoot problems with a reaction that you’re working 
on. Catalyst screening is also important, as are separation and 
purification, notably through process chromatography, which 
is used to make materials in early-stage development. 

PharmTech:  How do chemists and engineers collaborate on 
process development?

Vispute (Neuland Labs): Chemical engineers are involved in pro-
cess development right from the beginning, with route selection 
and finalization. More interactions with chemists occur, how-
ever, once the process’ feasibility has been confirmed. Once the 
process has been shown to be able to manufacture compound 
that meets quality specifications, engineers must evaluate the 
process from the safety, health, and environmental standpoint.  
Their contribution is crucial, since they have studied the unit 
and process operations involved and have a clear understanding 
of critical utility and hardware requirements. 

They also generate process safety data, using software to screen 
relevant examples from the literature, and performing thermal 
and hazard studies in order to develop an inherently safer process.  

In addition, they generate data on material balances, perform 
energy balances to evaluate the utility requirements for plant 
scale, and select equipment for commercial-scale production, 
whether for retrofits or new facilities.  

They also scout for new technology and see its potential to im-
prove results, given the specifics of the process (i.e., the volume of 
products, safety threats, troubleshooting activities related to the 
commercial products, and the need for capacity enhancement). 

Chemical engineers also lead quality and safety risk as-
sessment efforts, including hazard and operability studies 
(HAZOPs), hazard identification and risk analysis (HIRA), and 
powder safety characterization studies. 

They are also involved in particle engineering, which requires 
the evaluation of particle size, bulk density, surface area, and any 
polymorphs and their effects. This area is extremely important, 
and is typically done before scaling up in order to ensure that 
the product achieves the desired physicochemical properties. 

Chemists, meanwhile, select the best synthesis route, and de-
termine the feasibility of that route. They are also involved in 
optimizing and validating the process to meet the predefined 
quality and yield levels. 

Both chemical engineers and chemists work collaboratively 
and must understand the critical process parameters (CPPs) and 
critical quality attributes (CQAs) of the process during develop-
ment phases.

Chemists are experts in various types of synthetic reactions, 
based on the literature search and experience. They identify and 
characterize process impurities that could have an impact on 
product quality.  

In addition, chemists are involved in ensuring that the pro-
cess achieves the desired quality and performance specifications. 

They generate and qualify reference and working standards, and 
must interact continuously with the business and legal depart-
ments to guard against any potential patent infringements.

Engineers and chemists work closely together to plan the 
scale up campaign and to hand the process over to manu-
facturing via the technology transfer campaign report. This 
documented evidence of knowledge and experience connects 
both chemical engineers and chemists, including process and 
analytical chemists, ensuring that the process and product meet 
quality and regulatory requirements.

QbD for drug product vs. drug substance
PharmTech: Broadly speaking, what are the key requirements 
for getting QbD to work for drug substance process develop-
ment?  How might those goals differ from those for QbD of 
drug product?

Vispute (Neuland Labs): Successful implementation of a QbD ap-
proach for drug products requires three fundamental elements: 
a clear understanding of the target product profile, which is 
drawn from the knowledge base around the product; deter-
mination of the product’s CQAs, within an appropriate range 
limit or distribution, to ensure the desired product quality; and 
the design, implementation, and optimization of a process to 
manufacture the product.

This last step is very important and includes risk assessment 
to evaluate the impact of raw material attributes and process 
parameters on the CQAs; development of an experimental 
method and design space (using design of experiment [DoE]); 
and creation of a process-control strategy that makes efficient 
use of multivariate analysis and feedback systems. 

The main goal is to assess various parameters and what-if 
scenarios before taking a process to the manufacturing plant to 
increase the likelihood of ‘right first time’ technology transfer.

A QbD approach to manufacturing process development 
should include the following elements:

• Systematic evaluation, understanding, and optimization 
of the manufacturing process based on prior knowledge 
and data on how material attributes and process parame-
ters affect drug substance CQAs

• Experiments, simulations, and modeling to identify and 
confirm the relationships between material attributes and 
process parameters and drug substance CQAs

• Analysis and assessment of the data to establish appropri-
ate ranges—ideally, including establishment of a design 
space.

• The use of DoE to support process development studies, 
with a goal of reducing the number of experiments 
needed in developmental stages.

QbD for drug substance involves understanding the chemi-
cal conversions that will have an impact on the drug product. 
Some of the parameters are controlled, while others may be 
peripheral noise. 

In order to address variation in process parameters, it is nec-
essary to develop a design space and to identify the CQAs that 
have the most significant impact on the drug product.  PT
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Regulatory Compliance

C
omplete response letters (CRLs) have become a 
powerful way for FDA to push drug developers to 
improve their product and process understanding 
during early development phases. By pointing out 

failures discovered during FDA plant preapproval inspec-
tions (PAIs), whether issues involving current good manu-
facturing practice (cGMP) compliance or methods used to 
establish product safety or efficacy, CRLs stop the approval 
process until those problems are remediated. For companies 
that have received them, CRLs have resulted in significant 
loss of investor confidence and tumbling stock prices.

The purpose of a CRL, as its name implies, is to provide 
sponsors with the “big picture,” explains Christopher Smith, 
an independent consultant with the FDA Group.  Before 
using them, FDA would handle everything in a piecemeal 
way, he says, and sponsors would get deficiency letters from 
the various disciplines within FDA (e.g., chemistry, clinical, 
bioequivalence, labeling, statistics, etc.) and might also be 
notified there was a “facility issue.”  

During the process, it sometimes seemed to sponsors that 
FDA wasn’t communicating well internally.  So FDA now 
uses a CRL to pull everything together and tell the sponsor 
where everything stands.  

In January 2017, a number of commentators (1,2) called 
upon FDA’s commissioner Scott Gottlieb to make CRLs 
public, a policy option that he had invoked during his nomi-
nation hearings.  As research (3) has found, companies that 
receive CRLs rarely publicize them, resulting in glaring 
disparity between what appears in company press releases 
about their new drug candidates and where they stand with 
FDA. Gottlieb proposed making CRLs available on a limited 
basis, restricting info to those CRLs whose lessons would 
offer the greatest potential impact to improve public health. 

CROs and CDMOs implicated in recent CRLs
Whatever decision is ultimately made on releasing CRL in-
formation, avoiding CRLs is a crucial goal for drug manu-

Avoiding Complete 

Response Letters
Agnes Shanley

CRLs put the brakes on drug development 

and damage corporate reputation and 

stock prices. Upfront investment and better 

sponsor oversight are ways to prevent them.
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facturers and their contract services partners. In 2016, FDA 
issued 14 CRLs for new drugs, more than one third of which 
involved cGMP issues at contract development and manu-
facturing, contract manufacturing, or contract research 
organizations’ (CDMO, CMO, or CRO) facilities (4). 

In this article, two consultants who specialize in FDA 
compliance—Christopher Smith, a former FDA staffer, and 
John Avellanet, principal of Cerullean Associates—share 
their observations on issues that often lead to CRLs, and 
how sponsors and contract partners can work together to 
avoid them. In the end, however, the onus is on the sponsor 
to oversee, communicate, and manage.

Collaboration and oversight
PharmTech: In 2016, John Jenkins, retired director of the 
Office of New Drugs in FDA’s Center for Drug Evalua-
tion and Research (CDER), drew attention to the grow-
ing prominence of cGMP issues in complete response 
letters, and the fact many of these problems involved 
contract research, development, and manufacturing 
partners. Apart from the general increase in outsourc-
ing, why have the number of CRLs increased, and why 
are so many of these related to manufacturing and out-
sourced manufacturing?

Smith (The FDA Group): I think several things are happening 
here. First, the agency’s continued efforts to better link the 
application review process to the facility inspection process 
means that more inspections are occurring that have some-
thing to do with an application. 

In years past, a registered firm may have gotten a general 
GMP inspection. Today, more inspections are PAIs, and 
sometimes inspections cover several different applications 
in which the facility is named. If significant compliance 
issues are noted, this can trigger CRLs to a number of ap-
plications. 

Second, with the increase in outsourcing of the various 
activities involved—development, drug substance manu-
facturing, finished product manufacturing, primary and 
secondary packaging, labeling, quality control testing, sta-
bility storage, distribution, etc.—and the requirement that 
any and all of the service provider facilities be named in the 
applications, it is not surprising that an increase in CRLs 
would be seen. 

Finally, I think the agency’s linking of facilities inspec-
tions to the application process is being used as a both a 
carrot and stick incentive to drive better GMP compliance 
across the board.   

Avellanet (Cerullean Associates): Part of the answer sits in 
the decision-making that underlies the outsourcing of the 
clinical trial.  Some of the firms are small companies whose 
staffers have no experience with manufacturing. As a re-
sult, they often make choices on where to manufacture the 
investigative drug that do not involve quality assessments. 

Instead, decisions may be based on such factors as pric-
ing or location. Often, a choice is made because ‘the previ-
ous company I worked for used them’ (without realizing 
that the previous company wound up having a ‘person-in-
the-plant’ just to manage quality, compliance, and other 
issues).

Sometimes the decision is made with short-term think-
ing, as in ‘Let’s just use this CMO for this first trial, but 
then we’ll switch later and do a more comprehensive vetting 
for our other trials.’ Often that ‘better/more comprehensive 
vetting’ never comes. 

It’s very easy to say, ‘We’ll budget the money and time 
for this in the future’ in a meeting that’s focused on getting 
started, but much more difficult when it’s time to actually 
budget the money and the time.  

Remember that many firms with investigative drugs sim-
ply do not understand the true implications of early choices: 
if I intentionally choose a ‘temporary’ CMO, I don’t pay 
enough attention to their quality and their data integrity 
up front, so I don’t realize that the data that I’m seeing from 
them may be of poor quality.  In other words, I’ve unwit-
tingly set myself up to make decisions based on data that 
may not be reliable.  

Many of these companies don’t have the money or the 
time any longer to go back to do the assessment, so they just 
go forward. I wouldn’t say that they go forward with an ‘I 
hope this doesn’t come to light’ attitude, but more of an ‘I 
hope this won’t have much of an impact as we go to bigger 
and bigger trials, and our manufacturer gets better and bet-
ter at making this new product.’ 

Think about it. Firms hire folks to run clinical trials to 
kick off the trials far before they hire quality folks to do the 
manufacturing assessments. So inadvertently, they have set 
themselves up for failure because you can’t add in quality 
later on.

Contract partner oversight: getting it right
PharmTech: What are the most challenging aspects of CRO/
CDMO oversight for any drug development project?

Avellanet (Cerullean Associates): There is very little staffing 
for supplier and supply chain oversight until after the initial 
CRO, CDMO, and CMO choices have been made.  Again, 
many of these smaller firms are made up of scientists and 
financial backers, many of whom don’t realize that they 
should have dedicated supply chain and supplier oversight 
staffing. 

After all, they may reason, when they were with their previ-
ous employers, they oversaw their lab suppliers. How much 
more difficult could this be?  

Unfortunately, many of them never saw and were never 
involved in any of the back-office work that went into vet-
ting and managing suppliers, from contractual terms and 
conditions to payables, to reviewing a supplier’s internal 
controls. More often than not, it’s a matter of not knowing 
what they don’t know.

Regulatory Compliance
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Smith (The FDA Group): There are many challenges for the 
application sponsor in outsourcing these activities. A sig-
nificant one is a certain lack of control and having to rec-
ognize that you are but one of many, sometimes hundreds, 
of clients that the service provider may have. Their systems, 
procedures, and priorities may not always be aligned with 
yours and must meet the needs of many masters. 

Thus, even when a compliance issue is raised, a service 
provider must address it in light of the needs of many cli-
ents and, sometimes, commitments made to other clients 
in procedures, quality agreements, contracts, etc.  The 
bottom line is that the entire supply chain has become 
much more complicated and addressing compliance is-
sues in that chain have likewise become more complicated.

Project managers in the plant 
PharmTech: Where are sponsors falling short in their respon-
sibility to oversee contract partners?  What should they be 
doing differently to decrease risk and liability?

Smith (The FDA Group): Vendor management is not just about 
vetting the vendor to add to your approved vendor list, then 
having the quality assurance (QA) department conduct an 
audit of their facility or standard operating procedures 
(SOPs) every two or three years.  

In the past several years, I’ve seen a much needed increase 
in the use of project managers on both sides, and this has 
helped to keep things on track and to address issues that 
arise more quickly and efficiently. Communication and 
transparency are key.  

Sponsors who share information, keep vendors apprised 
of timelines and application status, and work with their sup-
pliers, with the understanding they are but one of many 
customers, will fare much better than those who don’t.  

The same concepts apply to vendors as well.  While client 
confidentiality issues may hobble vendors somewhat, early 
and open communications regarding timelines, hiccups, un-
expected problems, etc. can go a long way to decrease risk 
for all parties involved.

Avellanet (Cerullean Associates): I teach a number of work-
shops on practical data integrity, and one of the sections 
is on supplier oversight. I have a set of ‘Have you ever ob-
served?’ type of interactive questions and exercises, one of 
which is the following True/False statement: We pick our 
suppliers based on their experience with our industry so we 
know they know what they’re doing.  

Typically, at this point, everyone in the audience—to a 
person—chuckles and nods. Despite all the FDA and regu-
latory exhortations, FDA-483s, warning letters, CRLs, etc., 
firms continue to have this belief that, just because a CRO 
or a CDMO has been in business for years, they must know 
what they’re doing.  

Warning letters often spell this out, with the recurring 
phrase ‘As a sponsor, you failed to oversee.’ A manufacturer 
chooses to work with a particular CMO or CRO, starts using 
them, and then, perhaps, runs into problems. 

By the time the firm realizes that they picked the wrong 
partner, it’s too late, and they’re stuck in the middle of a 
seven-year contract or in the middle of a Phase II trial, etc. 
and now what you do you do? 

Even for large companies, going back to senior manage-
ment and saying, ‘Oh, we goofed, we need money and re-
sources and time to start over with someone new …’ That’s 
not going to go over well.

And, let’s face it—many sponsors continue to believe that, 
if there is trouble during a clinical trial, that the CRO will 
be in the line of fire. It doesn’t work that way. FDA sees the 
sponsor and only the sponsor; the CRO is just a ‘department 
of your company that works at a different location.’  

The CRO is really only accountable to the terms and condi-
tions spelled out in your contract.  So if you don’t understand 
the ins and outs of all that, you’re just setting yourself up 
for further disappointment and risk when things go wrong.

The real challenge is, once you’re in this predicament, 
what can you do? Assuming you cannot start over, what can 
be done to limit your risk and liability from today forward?  
That is all about doing increased oversight, increased testing 
on your end, etc.  

So, as a simple example, instead of simply reviewing the 
clinical research associate’s trip reports, start doing more 
cooperative monitoring visits. Instead of waiting for the 
CMO to tell you about problems—or discovering them after 
the fact—put a temporary point person, a ‘person-in-the-
plant’ to get you through the remaining batches to limit 
problems and issues.  

Hire a third party to do a detailed assessment of the 
CMO—and give you a list of ‘here’s what you as the contract 
owner/sponsor should do’ recommendations. You already 
know that you have problems with the supplier. 

You want a third party to give you insight and advice 
into what you should do—not what the supplier needs to 
fix, because the supplier may simply ignore it, and leave you 
holding the bag.

Impact on costs and timelines
PharmTech: In general, what impact is the increase in CRLs 
having on drug development costs and timeframes, and the 
industry in general?

Avellanet (Cerullean Associates): I’m not sure that anyone has 
a firm grasp on this, because it really depends on the vari-
ables involved in the specific case. 

What I see and hear around the United States and in Eu-
rope is that people are getting soured on using just one CRO 
to run their trials.  My larger clients, for example, are shift-
ing to a model in which they use multiple CROs on short-
term contracts—almost a probationary type of contract for 
a small trial or arm of a trial—to limit their exposure and to 
be able to better evaluate which CRO works well with them.  

Obviously, this is not really an option for smaller firms. In 
those cases, I’m pushing them to write short-term contracts 
with financial penalties for compliance failures. 

Regulatory Compliance
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It takes some thinking through and 
back-and-forth, so there are no cookie-
cutter templates available, but every-
one ends up happier because money 
is now tied directly to compliance and 
good quality data.

In the short-term, the increase in 
CRLs is going to drive up the cost of 
drug development as people adjust to 
the requirements. That said, the first 
firms out of the gates who ‘get it’—
which can look at the example CRLs 
that FDA is going to release and incor-
porate lessons learned—is going to see 
its approval rates skyrocket.

It’s going to be interesting to watch 
over the next three to five years, and 
I’m pretty sure the financial analysts 
for the large investors are paying very 
close attention to which firms seem to 
‘get it’ and which spend their money 
and time spinning wheels, repeating 
past mistakes, and struggling.  

Startup firms seeking financing 
must be able to clearly answer how they 
will avoid the mistakes that caused 
CRLs in similar startup firms.

Smith (The FDA Group): I’ve certainly 
seen an increase in the industry’s at-
tention to FDA inspectional findings 
and how they may apply the results to 
their own operations. But it’s a bit eas-
ier to stay abreast of 483 issues than it 
is to track deficiencies in CRLs, which 
are much less in the public domain. 

No doubt that as firms learn what 
FDA expects, they’re doing a better job 
of meeting those expectations up-front.  

The significant increase in FDA 
guidance that we’ve seen in recent 
months is very helpful. And I see more 
firms finally understanding the fact 
that FDA reviewers want more infor-
mation in applications—not to cause 
pain, but to better understand how the 
process, the API, the formulation, [and] 
the finished product came together.  

It’s not just about the finished prod-
uct; it’s about months and years of 
research, culminating in the final ap-
plication. This change had required in-
vesting more time and money up front, 
but I believe it’s bringing better quality 
products to market and assisting FDA 
in the application review process as well.
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Contract Biomanufacturing

T
he information technology industry is noted for 
rapid development of innovative new products and 
advanced manufacturing practices that produce af-
fordable products. The impact of digital technolo-

gies can be found in all areas of consumer, transportation, 
manufacturing, and business life.

Digital technologies and information sciences also have 
helped advanced medical science and research, a lesson that 
was obvious to Dr. Tae Han Kim, CEO and president of Sam-
sung BioLogics, when he was researching new business areas 
for Samsung about 10 years ago. His recommendation—to 
enter the biologics drug contract manufacturing market, an 
area in which it had no prior experience—leveraged the com-
pany’s manufacturing and plant construction expertise.

While solar power, electric cars, or LED lighting may have 
been obvious choices for the diversified industrial and tech-
nology conglomerate known widely for its consumer electron-
ics and appliances, Kim observed that the biotech industry 
was at a transition point due to advances in genome science. 
Therapies were needed to treat disease conditions of an aging 
global population and the drugs had to be affordable. 

Bio diversification
“What could be the major industry which could lead fu-
ture global industry? I thought it could be the healthcare 
industry in addition to the IT industry,” Kim told Phar-

maceutical Technology. “Of course, the healthcare industry 
evolution is based on the powerful information technology. 
For example, you cannot develop genome science without 
information technology.”

For biopharma to emerge as a force in advanced manufac-
turing, however, the industry needed to learn some lessons 
from other industries. Most people developing biopharma 
facilities are from the biopharma industry and lack exposure 
to practices from other industries, Kim said. 

While other industries such as aerospace, ship building, 
chemical, semiconductors, automobile, or steel use concur-
rent processing to construct facilities, biopharma uses step-
by-step processes to build bioprocessing plants.

Bigger is Better in Samsung’s 

Approach to Biomanufacturing
Rita Peters

A different perspective on controlling fixed 

costs of biomanufacturing, based on know-how 

from other industries, provides a competitive 

edge, says the CEO of Samsung BioLogics. 

Those efficiencies, he says, can be passed 

on to potential drug company customers.
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“In conventional step-by-step pro-
cesses, you spend six months for basic 
design and spend another six months 
for detailed design. And you spend 
three to four months for procure-
ment of equipment. Then you build 
a building. Then you have to fabri-
cate. You have to validate. That’s why 
they need the five years or six years,” 
he explained. “In parallel processing 
or concurrent processing, you put as 
many processes in parallel as possible 
so that you can reduce the timeline.”

There are two reasons biopharma 
companies are slow to adopt innova-
tive practices. First, he says, the profit 
in biopharma industry is very large 
and the cost of goods is typically less 
than 10% of the revenue. “So even if 
you innovate dramatically for the man-
ufacturing processes, you are talking 
about 10% of a revenue. From the CEO 
and management point of view, inno-
vation in manufacturing has not been 
very valuable. They have been more 

interested in discovery, development, 
marketing, and sales,” he said.

The second reason—a complicated 
regulatory environment—causes bio-
pharma companies to take a relatively 
conservative approach to adopting in-
novative ideas.

Identifying a competitive edge
Kim was convinced that Samsung 
could be not only an IT-oriented com-
pany but also a healthcare and biotech 
company. After analyzing supply and 
demand opportunities and evaluating 
the industry attractiveness and com-
petitive environment, the company 
targeted contract manufacturing and 
biosimilar development versus the in-
novator drug route. 

The high value nature of the novel 
biologics drug market makes it at-
tractive, he said, however, thousands 
of small biotech companies, plus big 
pharma companies compete in the 
drug discovery and development arena. 

Only a few large biologics contract 
manufacturers and approximately 80 
small contract manufacturing organi-
zations (CMOs), served the industry. 
He believed that Samsung could com-
pete against and catch up to the capa-
bilities of the big CMOs in a short time. 

“In addition to the attractiveness of the 
CMO industry, I could be more competi-
tive in the CMO industry from the view-
point of quality and compliance,” he said. 
The company’s construction capabilities 
and ability to reduce capital expendi-
tures and the construction timelines 
could lead to client satisfaction, he said.

Big plants, rapid deployment 
The company was formed in April 2011 in 
Incheon, South Korea as a joint venture 
between Samsung affiliate companies 
and Quintiles Transnational Corp. To 
date, the company has invested approxi-
mately $1.7 billion in three manufactur-
ing facilities for monoclonal antibody 
(mAb) drug substance and drug product.
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The company’s first plant, with 30,000-L of bioreactor 
capacity, received FDA approval 25 months after the plant 
started operation; full commercial operation began in No-
vember 2015. The facility is also certified by the European 
Medicines Agency (EMA) and Japan’s Pharmaceuticals and 
Medical Devices Agency.

The second plant for mAb manufacturing—currently the 
world’s largest single plant—is five times larger than the first 
plant, features 10 bioreactors with 152,000-L capacity, and 
received FDA approval in 19 months, in October 2017 (1). 
Two months later, EMA licensed the facility (2). 

Each facility has upstream, downstream, and fill/finish 
suites, bonded warehousing, as well as process development 
and quality control laboratories. The company has 50-L, 
200-L, and 1000-L bioreactors for preclinical and clinical 
production.

A third plant—a $740-million investment—was com-
pleted in late 2017 and has 180,000-L capacity, bringing the 
company’s total capacity to 362,000 L. The company expects 
it to be operational in 2018 with commercial production 
starting in 2020.

In 2017, Samsung BioLogics added cell-line development, 
process development services, and clinical trial drug manu-
facturing as additional revenue sources and to satisfy client 
requests to obtain multiple services from one provider.

As of January 2018, the company reported contracts total-
ing $3.3 billion with 10 drug companies including Roche 
and Bristol-Myers Squibb (3).

Why bigger is better for CMO and clients
Samsung BioLogics chose to build “ jumbo” manufac-
turing facilities to handle large volume demands and 
because it saw greater opportunity for differentiation in 
larger room, Kim said. Building a larger size facility is 
more complex; however, this approach offers opportu-
nities to save on capital expenditures and construction 
timelines, if executed properly.

Contract manufacturers compete against other CMOs 
for business but also against drug companies choosing 
to manufacture in-house. The latter scenario is not an 
apples-to-apples comparison, Kim said, but is “a CMO’s 
dilemma.” A CMO’s service price—the cost of goods and 
a profit margin—competes against the drug manufac-
turer’s in-house cost of goods. Variable expenses, such 
as the cost of supplies and materials are borne by the 
drug company. Therefore, fixed costs of facility expenses 
and labor costs are key factors in the overall cost of drug 
manufacturing.

Samsung BioLogics was able to use lessons learned 
from other industries to reduce its capital expenditures, 
build more efficiently, and reduce the number of op-
erators required to run the plants, Kim said. While the 
second plant is five times the size of the first plant, the 
number of operators in the second plant is only 1.5 times 
the number employed in the first plant. By managing its 
fixed costs, Samsung BioLogics can be more competitive 
with other CMOs and with in-house drug manufactur-
ing, he concludes.
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Contract Biomanufacturing

Samsung Bioepis, a joint venture of Samsung Biologics and Biogen formed in 

2012, has a pipeline of six biosimilars in immunology, oncology, and diabetes. 

As of December 2017, five were approved in Europe, four were approved in 

Korea, two approved for the Australian market, and one each for Canada, 

Brazil, and the United States. Another candidate received tentative approval 

in the US, and the filing was accepted by FDA for a third candidate.

Based on the company’s expertise gained developing biosimilars, Tae 

Han Kim, CEO and president of Samsung BioLogics, did not rule out a 

venture into novel biologics drug development. “It is very natural that 

Samsung might think about novel biologics,” he said. “What is important is 

you should be able to develop novel biologics in a more efficient way either 

by saving time or development cost or improving the development success 

possibility dramatically.”

In August 2017, Samsung Bioepis announced a collaboration agreement 

with Takeda Pharmaceutical Company to jointly fund and co-develop novel 

biologic therapies in unmet disease areas. The joint effort would combine 

Samsung Bioepis’ biosimilar development platform and Takeda’s drug 

development expertise (1). 
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Venturing into biosimilars and novel drug development

A complicated regulatory 

environment causes 

biopharma to take a 

conservative approach to 

adopting innovative ideas.
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Drug Development

D
rug development has reached a point where nine 
out of every 10 new drug candidates fail in the 
clinic (1). Competitive pressures have led to explo-
sive growth in demand for research and develop-

ment (R&D) outsourcing, especially as smaller biopharma 
and pharmaceutical companies play a more prominent role 
in drug development.

Starting in the 1990s, larger contract development and 
manufacturing organizations (CDMOs) began to acquire 
drug substance manufacturers to diversify their business 
models beyond drug products. Since then, some have added 
other critical functions such as regulatory affairs and logistics. 

As a result, pharmaceutical manufacturers, especially 
small- to mid-sized companies, are discovering that part-
nering more closely with one diversified contract company 
can reduce development time and cost. 

CDMOs such as Patheon (now part of Thermo Fisher Sci-
entific) performed their own research to quantify the potential 
savings. This work resulted in an “Eight Weeks Saved” mar-
keting campaign for Patheon’s integrated service offering, re-
calls Jennifer Therrien, head of marketing campaign strategy.  

But, as outsourcing continued to grow, there was a need 
for independent testing to validate these claims and quan-
tify the benefits of moving from multiple to single-partner 
service models. Patheon proposed just such a project to 
Tufts University’s Center for the Study of Drug Develop-
ment (CSDD), which took on the project. Patheon funded 
the work. Results (2) came out in 2017 and were published 
in a white paper (3) in October 2017, and a paper is expected 
to be published in Clinical Therapeutics by April 2018.

Using NPV to measure profitability
CSDD grounded the study in the concept of net present 
value (NPV), a fundamental measure of project or prod-
uct profitability that is based on the difference between the 
present values of cash inflows and outflows. Researchers 
analyzed data from five drug development projects, three 
involving monoclonal antibodies (mAbs) and two for small 
molecules, to get an idea of how single-source contracting 

Outsourcing: 

Does Focus Pay Off?
Agnes Shanley

Research suggests that working with a single 

contract partner can reduce development time 

and improve economics.
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made a difference. The center used existing data from CS-
DD’s studies of biopharmaceutical development costs and 
rates of return, using multi-vendor sourcing as a baseline.

Results showed an average savings of 14 weeks using 
the single-vendor approach and total gains from reduced 
development costs and higher net revenues of $44 million. 
The greatest reduction in chemistry manufacturing and 
controls (CMC) time was found with small molecules in 
Phase I, where 19.1 weeks were saved, and in mAbs in Phase 
III, in which development times were shaved by 19.8 weeks. 
Overall, these shorter time frames resulted in $20.6 million 
savings in after-tax development costs. 

Reductions in after-tax preapproval development time 
costs reached $49.3 million for mAbs in Phase III and $18.9 
million for small molecules in Phase II. The increase in the 
present discounted value of after-tax net returns was $32.6 
million for small molecules in Phase I and $30.7 million for 
mAbs in Phase III, with total net gains of $80 million for 
mAbs in Phase III and $44.5 million for small molecules in 
Phase I. Tufts CSDD will continue this research, expanding 
its scope to include more therapeutic categories and may 
even drug delivery forms, in the future, according to Joe 
DiMasi, director of economic analysis and research associ-
ate professor, Tufts Center for the Study of Drug Develop-
ment (CSDD). 
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Results showed an average 

savings of 14 weeks using 

the single-vendor approach 

and total gains from reduced 

development costs and higher 

net revenues of $44 million. 

Joe DiMasi, director of economic analysis and research associate professor, 

Tufts Center for the Study of Drug Development (CSDD), discussed 

research into the impacts of working with single source contractors with 

Pharmaceutical Technology. 

PharmTech: When will the full results of the study be published?

DiMasi: We expect the full study to be published shortly. Currently, we are 

making minor changes to the paper in response to peer reviewer comments. 

PharmTech: Did the analysis also take into account the costs due to 

potential risks that might result from relying on a single vendor (e.g., when 

special products are involved and an outage or compliance problem develops 

at a contract manufacturing organization? [CMO] facility)? If not, are there 

plans to address this issue in subsequent work on this topic?

DiMasi: We acknowledge that there are potential risks, but we had no way 

of quantifying them for the study.

PharmTech: Did you see differences in time reduction for small- versus 

large- molecule development?

DiMasi: With the caveat that the sample size is small, there actually was, 

on average, no appreciable difference in time reduction between small and 

large molecules. The mean time reduction for the monoclonal antibodies 

(mAbs) is 14.3 weeks, while the mean time reduction for the small molecules 

is 14.1 weeks.

PharmTech: Why was the time reduction so notable in Phase III 

compounds, particularly mAbs? 

DiMasi: The time reduction was somewhat above average, but it was 

mostly a structural aspect of the model with regard to R&D costs. The 

model assumes that clinical testing for a phase for which manufacturing 

is contracted with a single vendor can begin sooner than otherwise. That 

brings ultimate approval closer on the timeline to testing of the earlier 

phases. So, the model yields lower opportunity costs for all earlier phases. 

The later you are in the process, the more that earlier phases are affected. 

PharmTech: What are your plans for continuing this research?  What 

additional factors and economic issues will be examined?

DiMasi: We hope to expand the analysis to obtain data on more projects, 

which will serve to validate our initial analysis and allow for a comprehensive 

analysis of key variables of interest, such as molecule type, route of 

administration, and therapeutic class.

PharmTech: Why didn’t the concept of single-source manufacturing take 

off in the 1990s when the programs were first introduced? Were there any 

flaws in the basic business models and have they been addressed since?

DiMasi: This is a point that came up in interviews [with subject matter 

experts] for this research.  The early efforts may have been more ad hoc, 

and outsourcing companies may have lacked the comprehensive capabilities 

needed to carry through effectively.

PharmTech: Small-to-mid-sized pharma companies are using single 

vendors, but large companies might also benefit from leveraging them 

to achieve improvements. Why haven’t more large pharma companies 

embraced the concept, and what would be needed to change their 

established point of view?

DiMasi: Large companies have the resources to keep this entirely in-

house. On the other hand, they also have the resources to better manage and 

leverage their outsourcing activities, and thus to optimize the advantages of 

single-source manufacturing if they do outsource.

REDUCING DEVELOPMENT TIMELINES AND COSTS
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Tech Transfer

T
echnology transfer plays a vital role in the process of 
drug discovery to product development and full-scale 
commercialization. The Pharmaceutical Research and 
Manufacturing of America’s Quality Technical Com-

mittee defines technology transfer as, “The body of knowledge 
available for a specific product and process, including critical-
to-quality product attributes and process parameters, process 
capability, manufacturing and process control technologies, 
and quality systems in infrastructure” (1). In-licensing of prom-
ising compounds within the product development pipeline 
continues to increase, with more than 40% of recent approv-
als involving a change in compound ownership. In such cases, 
efficient technology transfer is crucial to maintain the increas-
ingly accelerated development timelines required, especially 
for specialized designations, such as breakthrough medicines, 
orphan drugs, and products pursuing the new drug application 
505(b)2 or similar regulatory pathways.

Expertise in technology transfer is even more important 
when confronting a regulatory issue that requires an immediate 
solution to ensure continuous access to a medicine that is critical 
to patients. This case study reviews the key success factors that 
enabled a time-sensitive or “fast-track” technology transfer of a 
well-known medicine from a soft-gelatin capsule manufacturer 
experiencing regulatory issues to a contract development and 
manufacturing organization (CDMO) to maintain product sup-
ply to the French market. From start to finish, the technology 
transfer occurred within nine months. 

The urgency for a fast-track tech transfer
The pharmaceutical company’s single subcontracted en-
capsulation site was affected by a decision by the French 
authorities to suspend its manufacturing license. This ac-
tion left the company without an active encapsulation site 
to manufacture a leading medication delivered via a softgel 
capsule, which was critical to patients in France.

At the time of the decision, the product supply of the 
medicine to the market was limited by the amount of stock 
available in the supply chain channel. Therefore, the time to 
transfer, manufacture, and gain regulatory approval of a new 
manufacturing site was severely limited. 

Case Study: Fast-Track Technology 

Transfer of a Soft-Gelatin Capsule
Jan Vertommen

Industry lessons from a fast-track technology 

transfer of a soft-gelatin capsule (softgel) 

are multifold. This case study reviews the 

success factors for effective execution of the 

technology transfer, which include: strong 

relationship between the customer, the contract 

development and manufacturing organization, 

and other partners based on deep knowledge 

in the technology; established and proven 

quality-by-design processes; risk mitigation 

management; project leadership; flawless 

execution; and mutual trust.

Jan Vertommen is senior director, 

Product Development & Manufacturing, at Lonza.
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The challenge to the pharmaceutical company was to find 
a CDMO partner who could rapidly advance the medicinal 
product to market to ensure the continuity of supply to patients. 

Factors for a fast-track execution
The project was “fast tracked” with a three-phase approach 
executed over nine months from feasibility to product release.

• Phase 1: Feasibility and planning phase: two months
• Phase 2: Execution to submission to health authori-

ties: four months  
• Phase 3: Regulatory approval to product release: three 

months.
In executing the project, there were six key success factors. 

Although not common in the industry so far, the pharmaceuti-
cal company asked the CDMO to be the project lead.

Robust product knowledge. In the pre-project phase, consider-
able pre-work had been done by the pharmaceutical compa-
ny’s team. There was tremendous technical knowledge about 
the product, a focused scope that resulted in fewer analytics 
required for the transfer, and well-informed partners. This 
provided a clear understanding of what was critical and what 
was not critical in the technology-transfer process.

Project leadership. The pharmaceutical company delegated 
the product transfer lead to the CDMO given its established 
expertise in softgel capsules development and manufacturing 
and quality by design (QbD) know-how. Roles and responsi-
bilities of both the pharmaceutical company and the CDMO 
had to be clearly defined. 

In advance of execution, the team was clear on who over-
saw each part of the project to ensure efficiency. Importantly, 
the project lead at the CDMO was highly influential within 
the company. The project leader must be well connected, 
maintain the project as a high priority, and manage through 
a regulated GMP-compliant transfer process. Without this 
type of leadership, a project can become mired in delays.

Trust and transparency. Processes were established to make 
quick and robust decisions. Challenges had to be resolved in 
no longer than a week between two project calls. Every mem-
ber of both the pharmaceutical company and the CDMO 
teams was required to attend weekly conference calls to ensure 
that the teams had open conversations. This simple attendance 
rule enabled project pace and better team focus. With trust 
and transparency between the CDMO and the pharmaceutical 
company, issues were resolved efficiently. 

Planning and management. The team carefully maintained 
documentation, reinforcing team seniority and expertise. 
Every detail was meticulously mapped, including facilitating 
manufacturing slots at the CDMO. Resources and budget 
were managed in parallel with the project to ensure that 
there was no operational impact. 

Established QbD processes. The use of QbD know-how 
and process developed by the CDMO was paramount to 
accomplishing this project. Using its softgel manufactur-
ing experience, the CDMO developed a QbD approach for 
softgel development, scale-up, and manufacturing. The ap-

proach included ICH-based risk assessments and design of 
experiments to quickly identify the manufacturing design 
and process space for a specific softgel product, taking into 
consideration the critical formulation and process param-
eters for the softgel product.

At the outset, there was significant time invested to de-
velop and understand—as a team—the critical process pa-
rameters and how the QbD process worked. Therefore, by 
the time the team moved to the feasibility phase, there was a 
clear understanding of the QbD processes, which enabled a 
knowledgeable and cohesive team that could stay on sched-
ule and on task. 

Risk mitigation and management. Engaging early on with 
regulators was crucial to mitigating risk. The pharmaceuti-
cal company met with regulators at the outset to understand 
potential concerns that informed risk-mitigation processes. 
These learnings were employed with a risk-based approach 
and allowed for risk-based decisions to be made during the 
transfer. Pre-existing risk assessment formats were used to 
monitor and reduce uncertainty and minimize risk. Devel-
opment of new documentation was not required because 
the CDMO already had existing processes and procedures 
in place.

The project was closed with a “Lessons Learned” session 
involving all partners involved in the project, enabling the 
teams to identify and share project key success factors that 
were relevant industry wide. 

Outcome
The fast-track technology transfer was completed in nine 
months, and considered a success by the customer. The suc-
cess of this project was a result of a team-based approach 
where the partners interacted efficiently to drive a fast-track 
technology transfer for a soft-gel capsule to ensure supply 
continuity for patients. The team maintained a focus on 
results, planning, and adherence to timelines to minimize 
market supply disruption.

Reference
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• Project management delegation to specialty 

CDMO with strong project leadership

• Strong, trusting relationship between specialty 

CDMO, customer, and partners 

• Well-organized communication flow to ensure project pace 

and team cohesiveness with customer and partners 

• Significant investment in a quality-by-design 

methodology to mitigate risks and maintain control

• Technical expertise in softgel capsules and systematic reference 

to experience on existing performance of portfolio of formats

INNOVATION DRIVERS FOR TECH TRANSFER SUCCESS
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Combination Products

M
ore chronically ill patients are relying on com-
bination products—medical products that 
include a combination of drugs, devices, or 
biologics—for their care. They are turning to 

products such as drug injectors and medication-coated 
devices because they are typically safer and more effective 
than their constituent parts alone. For these reasons, one 
report predicts the combination product market will grow at 
a compound annual rate of more than 11% through 2019 (1).  

As demand for combination products grows, more spon-
sors are likely to encounter the challenges these products 
commonly face on the road to commercialization. FDA, for 
example, classifies and regulates drugs, devices, and biolog-
ics separately, which can make it difficult for sponsors to 
identify and anticipate the regulatory pathway they must 
follow with their combination product trials.

Choosing the right regulatory pathway
In 2002, FDA established the Office of Combination Prod-
ucts (OCP) to facilitate integration of combination products 
into the existing regulatory pathways for drugs, devices, and 
biologics. More specifically, the OCP helps classify combi-
nation products to the Center for Biologics Evaluation and 
Research, the Center for Drug Evaluation and Research, or 
the Center for Devices and Radiological Health based on 
the product’s primary mode of action (PMOA). 

The PMOA is defined by the component of the combination 
product most responsible for treating the product’s targeted 
condition. Sponsors can determine their product’s PMOA, 
and thereby predict which center will have jurisdiction over 
the product, by characterizing the product’s clearest indication 
and defining the product component primarily responsible for 
treating that indication. If the PMOA is unclear, a sponsor can 
petition the OCP to assign its product to a review center through 
a Request for Designation (RFD), also known as letter of request. 
In its RFD, a sponsor can suggest how a product should be cat-
egorized. The OCP decision is final, and the designated center 
will regulate all decision-making regarding the approval and 
risk classification of the product.

A Three-Step Path Toward 
Combination Product Approval
Cynthia Pritchard

This article describes how to improve the 

regulatory journey from classification 

to market clearance for sponsors of 

medical device combination products.

Cynthia Pritchard, PhD, is senior director, Strategic 

Regulatory Affairs, at Novella Clinical.
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Once the OCP designates a combination product to a 
center, clinical trials can begin, but the challenges don’t 
stop there.

Considerations for combination product trials
By their nature, combination products are complex; it can 
be difficult to classify them and to define their risks. For 
example, if a drug has achieved past FDA approval, combin-
ing it with a medical device can reveal additional benefits 
and uncover previously unseen risks. An injection device, 
for instance, may help a patient deliver the correct dose of a 
drug, but if the device experiences a glitch, it may over- or 
under-deliver the drug, creating a hazard for the patient. 
Consequently, regardless of the regulatory status of the in-
dividual components, FDA treats combination products as 
entirely new. A sponsor, therefore, must start from scratch 
with safety and efficacy testing.

Furthermore, the way a combination product is classi-
fied is subject to different interpretations across the globe. 
Consequently, combination products can raise complex 
regulatory issues, with unprecedented policy and review 
management complications.

Sponsors of combination products may feel intimidated by 
the regulatory hurdles facing them, and no task may be more 
challenging than the process of collecting the right data to 
achieve regulatory clearance. A three-step approach for com-
bination product clinical trials can help sponsors streamline 
the data collection process and move a product ahead to market. 

This approach is optimized for products that combine a drug 
or biologic with a delivery device. It concentrates on collecting 
sound bioavailability (BA) and bioequivalence (BE) data: two 
metrics that will likely change when a drug or biologic is deliv-
ered via a new device.

The three-step approach to clinical trials for combination 
products is:

• Conduct a small feasibility study that defines the prod-
uct’s pharmacological effects and validates its perfor-
mance.

• Run a small pilot study to verify safety and define eli-
gibility criteria for the follow-up pivotal study.

• Perform a larger pivotal study that demonstrates the 
product’s non-inferiority or superiority.

Step one:  Conduct a small feasibility study
If a drug or biologic is delivered via a new device, its BA (the 
proportion of the dose that reaches circulation) and BE (its 
pharmacokinetic similarity to other drugs), might change. 
These changes could affect the drug or biologic’s safety and 
efficacy. Consequently, even if the drug or biologic itself has 
not changed, sponsors must demonstrate that the new deliv-
ery method has not altered these measures.

BA and BE can both be tested in a single, randomized, pla-
cebo-controlled study that uses comparative clinical endpoints 
in patients who have been clinically diagnosed with the indi-
cated condition. In most BA/BE studies, patients are random-
ized to three groups in a 2:2:1 ratio. Equal numbers of patients 
should receive the drug/biologic, delivered either by itself or 
via the new delivery device, while a third group, half the size of 
the other two, should receive a placebo via the delivery device. 
If a sponsor is concerned about the ethics of using a placebo 
group, FDA may allow it to use a crossover design, whereby 
if the patients who receive the placebo via the delivery device 
do not resolve their condition after a certain time, they can be 
randomized to one of the two treatment groups thereafter.

Furthermore, if it is not possible to keep the study double-
blinded, FDA will usually allow sponsors to use an unblinded 
study design, as long as all trial evaluations are completed in 
a single, blinded core laboratory.

FDA does not specify how large BA/BE studies should be, 
but it does assert that the sponsor must enroll enough pa-
tients to demonstrate BE for the drug/biologic with sufficient 
statistical power. To demonstrate a combination product’s 
BE to a pre-existing product, both treatment groups should 
exhibit superiority to the placebo group. This finding would 
also indicate the study is large enough to detect differences 
among the three groups.

Step two: Run a small pilot study
After a sponsor demonstrates the BA and BE of its combina-
tion product, it needs to begin testing the product’s safety 
and efficacy against a previously cleared product, or the cur-
rent standard of care. A sponsor should run a prospective, 
two-arm, controlled study that is at least partially blinded. 
One cohort of patients should receive the drug or biologic 
on its own, and the other cohort should receive treatment 
with the combination product. This pilot study should use 
approximately 50 patients to verify the safety of the combina-
tion product and confirm the eligibility criteria for the study 
before the sponsor continues with the larger pivotal trial.

Step three: Execute a large pivotal study
Once the sponsor confirms its combination product’s safety 
and finalizes its eligibility criteria, it should be ready to per-

Sponsors of combination 

products may feel intimidated 

by the regulatory hurdles 

facing them, and no task may 

be more challenging than the 

process of collecting the right 

data to achieve regulatory 

clearance. 
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form the third step, a pivotal study that enables it to observe 
a larger population over a longer period.

A sponsor should base its pivotal trial’s size on the proper-
ties of the combination product itself: the sponsor needs to 
consider the PMOA, the intended use, the adverse effects it 
produces and the frequency at which they occur, and its ef-
ficacy compared to the standard of care.

If a sponsor’s only intention is to demonstrate its product’s 
BE, it will only need to run a small, non-inferiority study. A 
standard non-inferiority trial for combination products re-
quires a double-blind, two-arm study design, similar to the 
initial pilot study. A study like this would be used to show that 
the combination product is as safe, and no less efficacious, 
than the standard of care.

Superiority studies are not typically necessary, as FDA usually 
only requires a product demonstrate “substantial equivalence,” 
or non-inferiority, to the standard of care. But unlike FDA, the 
Centers for Medicare & Medicaid Services (CMS), which is 
the agency responsible for issuing new reimbursement codes, 
requires that sponsors run superiority trials on combination 
products. If the sponsor intends to demonstrate that its product 
is superior to predicate products, it must run a much larger study.

A superiority trial requires a larger, two- or three-arm 
design, aimed at demonstrating the combination product’s 
superior efficacy versus a competitor product or standard of 
care. These trials are larger because the difference needs to be 
substantial, which requires more statistical power.

Superiority studies are also more complex; CMS not only 
demands a stronger effect, but also needs to see that the prod-
uct has a positive impact on the healthcare market. More spe-
cifically, CMS requires that the combination product’s safety 
and efficacy are both superior to the standard of care, and 
that the product use will reduce the overall cost of care.

These trials are typically more expensive due to larger patient 
numbers and the need to collect more data than the typical 

non-inferiority trial. These data make it easier to compare costs 
between the use of the combination product and the competitor. 

Superiority trials also take longer to complete, as sponsors 
need to demonstrate the long-term safety and effectiveness of 
combination products on patients’ health. Sponsors usually 
seek regulatory clearance from FDA, the European Medicines 
Agency, or both, and then use patient registries to perform the 
long-term safety and effectiveness research that CMS requires. 
For these studies, sponsors should seek coordinated CMS and 
FDA approval for their combination products.

Many sponsors run their pivotal trials outside of the United 
States, but these trials require additional oversight. Most im-
portantly, sponsors must ensure that their trials all conform 
to FDA regulations. FDA will accept data collected in Europe 
as part of an evidence package for approval; however, sponsors 
must ensure that, for their product’s specific treatment indica-
tion, its trials meet the FDA’s rigorous standards for clinical 
practice. Therefore, sponsors should understand the details of 
each country’s and region’s clinical practices and choose sites 
that will operate in accordance with FDA standards.

Three steps to regulatory success
Combination product trials are complex, and this three-step 
approach can help streamline the process, from classification 
to regulatory approval. If a sponsor needs a partner to help ex-
ecute this plan, they should consult a contract research orga-
nization that has experience in devices, drugs, and biologics. 
This expertise can help a sponsor run combination product 
trials that follow best practices and are likely to produce posi-
tive outcomes that meet FDA expectations.

Reference
 1. Technavio, Global Drug Device Combination Products Market 

2015-2019, Technavio, Nov. 15, 2017, www.technavio.com/report/

global-oncology-drug-device-combination-products-market. PT
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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 Pharmaceutial Ingredients (APIs) across ten 

production facilities in North America and Europe.

Aenova
14193 SW 119th Ave

Miami, FL 33186 USA

Tel: 786-345-5500

Email: info.us@aenova-group.com

Website: www.aenova-group.com

Business Unit Head: Hans Engels, CEO

Year Founded: 2008

Number of Employees: 501+

Annual Revenues: $500 million+
See our ad on page 29

CONTRACT SUITE OFFERINGS

Commercial manufacturing: Parenteral drug 

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

liquid manufacturing; Solid dose manufacturing; 

Specialty dosage forms (inhalation/nasal, 

transdermal, other) .

Formulation Development & Phase I/II Clinical 

Trial Materials (CTM): Injectable products 

development; Solid dose, semi-solids & liquids 

development.

The Aenova Group is global leader in the 

 pharmaceutical and healthcare industries. 

 Competence and experience are the key factors 

for our success. With an emphasis on innovative 

technologies and high quality standards, we are 

a reliable partner for the pharmaceutical and 

healthcare industry.

ALCAMI
2320 Scientific Park Dr

Wilmington, NC 28405 USA

Tel: 910-254-7000/800-575-4224

Fax: 910-815-2325

Email: services@aaipharma.com

Website: www.aaipharma.com

Year Founded: 1979

Number of Employees: 251-500
See our ad on page 27

CONTRACT SUITE OFFERINGS

Analytical services: Chemistry & stability; 

Microbiology; Particle characterization; 

Product characterization.

Biomanufacturing: Cell culture; Nucleic acids; 

Vaccines.

Commercial manufacturing: Parenteral drug 

manufacturing (Injectables, etc.); Solid dose 

manufacturing.

Consulting services: Regulatory, validation, IT, 

and QA/QC services.

Formulation Development & Phase I/II Clinical 

Trial Materials (CTM): Injectable products 

development; Solid dose, semi-solids & liquids 

development.

Packaging & logistics: Clinical labels; Clinical 

packaging & distribution; Commercial packaging.

At Alcami, we focus on the client experience. 

We provide customizable, end-to-end contract 

development and manufacturing services to small 

and mid-size pharmaceutical and  biopharmaceutical 

companies. For more  information on our integrated 

offerings, please visit alcaminow.com.
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Aphena Pharma Solutions
1920 Fisk Rd

Cookeville, TN 38506 USA

Tel: 931-372-2041/866-465-4506

Email: sales@aphenapharma.com

Website: www.aphenapharma.com

Sales Contact: Eric Allen

Year Founded: 2011

Number of Employees: 251-500

Annual Revenues: $50-100 million
See our ad on page 9

CONTRACT SUITE OFFERINGS

Analytical services: Chemistry & stability; 

Microbiology.

Commercial manufacturing: Ingredient 

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

& liquid manufacturing; Specialty dosage forms 

(inhalation/nasal, transdermal, other) .

Packaging & logistics: Clinical labels; Clinical 

packaging & distribution; Commercial packaging.

Aphena truly partners with clients to develop 

the solutions they need to succeed in a highly 

competitive marketplace. Aphena’s strength lies 

in management’s ability to understand clients’ 

unique environments and create dynamic solutions. 

Aphena will continue to invest in technology, 

advanced packaging systems and rigorous cost 

controls to stay competitive, allowing cost savings 

over the life of agreements to keep our customers 

competitive.

Avista Pharma Solutions
3501 Tricenter Blvd Ste C

Durham, NC 27713 USA

Tel: 919-544-8600
See our ad on page 11

CONTRACT SUITE OFFERINGS

Analytical services: Bioanalytical testing; 

Chemistry & stability; Microbiology; Particle 

characterization; Product characterization.

API and advanced intermediates (cGMP, 

small molecule) manufacturing capabilities: 

Acylation; Amino acids and analogs; Biocatalytsis; 

Carbohydrate chemistry; Chemocatalysis; Lithium 

chemistry; Nitration.

Biomanufacturing: Cell culture; 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); 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; Active 

Pharmaceutical Ingredients (API) - small molecule; 

Injectable products development; Solid dose, 

semi-solids & liquids development.

Packaging & logistics: Clinical labels; Clinical 

packaging & distribution; Commercial packaging.

Avista Pharma Solutions is a contract development, 

manufacturing, and testing organization that 

understands what it takes to rapidly advance 

products through every stage of development. With 

over 200,000 square feet of laboratory and 

manufacturing space in the U.S. and U.K., Avista 

Pharma offers a broad suite of scientifically 

differentiated services ranging from early stage 

discovery, API and Drug Product development and 

cGMP manufacturing to stand-alone analytical and 

microbiology testing support.

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 5

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, verstile solutions to help you achieve your 

commercialization objectives.
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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 23

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.

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

Business Unit Head: Tim Breunig, Pres & CEO

Sales Contact: Corey Uselman

Year Founded: 1976

Number of Employees: 101-250

Annual Revenues: $25-50 million
See our ad on page 17

CONTRACT SUITE OFFERINGS

Commercial manufacturing: Ingredient 

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

liquid manufacturing; Solid dose manufacturing.

Formulation Development & Phase I/II Clinical 

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

liquids development.

Coating Place is the original Wurster coating 

manufacturer for the pharmaceutical industry. 

We’ve continued to improve our processing 

parameter and Wurster units with proprietary 

nozzle technology and highly skilled scientist. Our 

client-first approach and linear scalability allows 

projects to move from research to commercial scale 

swiftly and accurately. Our proprietary equipment 

runs more efficiently and produces a higher 

quality product.

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.

Pharmaceutical Technology PARTNERSHIPS IN OUTSOURCING 2018    s39



Outsourcing Partners 2018

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. 

Halo Pharmaceutical
30 N Jefferson Rd

Whippany, NJ 07981 USA

Tel: 973-428-4000

Fax: 973-428-4017

Email: services@halopharma.com

Website: www.halopharma.com

Business Unit Head: Lee Karras, CEO

Sales Contact: Lee Karras, CEO

Year Founded: 2008

Number of Employees: 251-500

Annual Revenues: $50-100 million
See our ad on page 25

CONTRACT SUITE OFFERINGS

Analytical services: Microbiology; Product 

characterization.

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: Commercial packaging.

A New Jersey based CDMO, Halo Pharma provides 

scientific, regulatory, and development expertise 

as well as a spectrum of manufacturing services 

to help customers bring their products to market 

quickly and effectively. Halo’s capabilities in the 

areas of tech transfer, process and product 

development, production scale-up and validation, 

and analytical method development, allow it to 

partner with clients from development through 

commercialization or at any point along the way.

Lonza
Muenchensteinerstrasse 38

Basel, CH-4002 Switzerland

Tel: +41-61-316-81-11

Fax: +41-61-316-91-11

Email: contact@lonza.com

Number of Employees: 501+

Annual Revenues: $500 million+
See our ad on page 44

CONTRACT SUITE OFFERINGS

Analytical services: Bioanalytical testing; 

Chemistry & stability; Microbiology; Particle 

characterization; Product characterization.

API and advanced intermediates (cGMP, 

small molecule) manufacturing capabilities: 

Biocatalytsis; Borane chemistry; Bromine chemistry/

bromination; Chemocatalysis; Cryogenics 

(low-temperature reactions); Fluorination; 

Hydrazine chemistry; Nitration; Phosgenation.

Biomanufacturing: Cell culture; Microbial 

fermentation; Microbial Manufacturing; Nucleic 

acids; Stem cell production; 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); Ingredient 

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

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

liquid manufacturing; Solid dose manufacturing; 

Specialty dosage forms (inhalation/nasal, 

transdermal, other) .

Formulation Development & Phase I/II Clinical 

Trial Materials (CTM): Active Pharmaceutical 

Ingredients (API) - large molecule/biologics; Active 

Pharmaceutical Ingredients (API) - small molecule; 

Injectable products development; Other delivery 

forms (transdermal, inhalable...); Solid dose, 

semi-solids & liquids development.

Packaging & logistics: Clinical packaging & 

distribution; Commercial packaging.

Following the closing of the Capsugel acquisition, 

Lonza is one of the world’s leading and 

most-trusted suppliers to the pharmaceutical, 

biotech and specialty ingredients markets. Lonza 

harnesses science and technology to create products 

that support safer and healthier living and that 

enhance the overall quality of life.

An integrated solutions provider serving the 

healthcare continuum, Lonza offers products 

and services from the custom development and 

manufacturing of active pharmaceutical ingredients 

to innovative dosage forms for the pharma and 

consumer health and nutrition industries. 

In addition to drinking water sanitizers, 

nutraceuticals, antidandruff agents and other 

personal care ingredients, the company provides 

agricultural products, advanced coatings and 

composites and microbial control solutions that 

combat dangerous viruses, bacteria and other 

pathogens.
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LSNE Contract Mfg
23 Commerce Dr

Bedford, NH 03110 USA

Tel: 603-668-5763

Fax: 603-668-0312

Email: info@lyophilization.com

Website: www.lyophilization.com

Business Unit Head: Christine Palus, VP of Sls & Mktg

Year Founded: 1997

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

CONTRACT SUITE OFFERINGS

Analytical services: Chemistry & stability.

Commercial manufacturing: Parenteral drug 

manufacturing (Injectables, etc.).

Formulation Development & Phase I/II Clinical 

Trial Materials (CTM): Active Pharmaceutical 

Ingredients (API) - large molecule/biologics; Active 

Pharmaceutical Ingredients (API) - small molecule; 

Injectable products development.

In a crowded CDMO environment, how can you 

minimize mistakes and maximize your chances for 

success? By working with someone you can count 

on. A company that’s focused on the details of fill/

finish and lyophilization. An experienced supplier 

with an extensive track records of regulatory 

compliance and manufacturing success. 

An accountable partner committed to developing 

effective processes and getting the job done right.

LSNE is built from the ground up to be the company 

you can depend on.

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 15

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 7

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.
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Outsourcing Partners 2018

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

Patheon
4721 Emperor Blvd Ste 200

Durham, NC 27703 USA

Tel: 919-226-3200/800-PATHEON

Fax: 919-474-2269

Email: doingbusiness@patheon.com

Website: www.patheon.com

Number of Employees: 501+

Annual Revenues: $500 million+
See our ad on pages 20-21

CONTRACT SUITE OFFERINGS

Analytical services: Particle characterization; 

Product characterization.

API and advanced intermediates (cGMP, 

small molecule) manufacturing capabilities: 

Acetylenic chemistry; Acid chlorides; Acylation; 

Amidation; Amino acids and analogs; Asymmetric 

synthesis or chiral chemistry; Azide chemistry; 

Biocatalytsis; Borane chemistry; Bromine 

chemistry/bromination; Carbohydrate chemistry; 

Chemocatalysis; Cryogenics (low-temperature 

reactions); Cyanide chemistry; Fluorination; 

Heterocyclic chemistry; Hydrazine chemistry; 

Lithium chemistry; Nitration; Organometallic 

chemistry; Sulfonation.

Biomanufacturing: Microbial fermentation; 

Microbial Manufacturing; Nucleic acids; Stem cell 

production.

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.); Solid dose 

manufacturing.

Formulation Development & Phase I/II Clinical 

Trial Materials (CTM): Active Pharmaceutical 

Ingredients (API) - large molecule/biologics; Active 

Pharmaceutical Ingredients (API) - small molecule; 

Injectable products development; Solid dose, 

semi-solids & liquids development.

Packaging & logistics: Commercial packaging.

Patheon, part of Thermo Fisher Scientific, provides 

end-to-end pharmaceutical services to support 

the entire biotechnology and pharmaceutical 

lifecycle. Thermo Fisher’s pharma services 

solutions help customers accelerate innovation 

and drive productivity in the drug development 

and commercialization process – from small 

and emerging to large biotechnology and 

pharmaceutical companies for both large and small 

molecules. www.thermofisher.com
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ELIMINATE PARTICULATES 

& FIBERS IN THE CORE.

www.sterile.com

SYNTHETIC WRITING SUBSTRATE 

§  Low particulate 

and non-shedding

§ Exceptionally durable 

§  Abrasion and 

   chemical resistant

§ Easy to write on

§  Double bagged 

packaged sterile

HEPA FILTERED PRINTING SYSTEM 

§  Print wirelessly into cleanrooms 

§  Use with pre-sterilized 

CLEANPRINT 10 

§  316L Stainless Steel 

Construction, can be 

completely disinfected

§ HEPA Filter cabinet

§  Sheet fed, high speed 

digital printer using 

chemical resistant ink

CUSTOM DOCUMENTATION

§  Logbooks, ID tags, 

Forms and Labels 

§  Constructed using 

CLEANPRINT 10

§  Customized specifically 

per customer

§  Individual unique 

numbering 

and integrity features

§  RFID Technology available

15 Lee Boulevard 
Malvern, PA 19355-1234 USA 
(610) 644-8335



As a leader for contract development and  

manufacturing, we at Lonza Pharma & Biotech 

are recognized for our reliable, high-quality  

services, global capacity, innovative tech- 

nol ogy platforms, and extensive experience.  

Our broad capabilities span across biologics, 

small molecules, bioconjugates, and cell and  

gene therapies. 

We manage projects from pre-clinical stage 

through to commercialization, and our expertise 

covers both drug substance and drug product. 

We believe that the best outcome – for you and 

for your patients – can only come as a result 

of a successful collaboration. Together, we can 

solve the next challenge and bring your next 

medicine to life.

Visit pharma.lonza.com 

USA  +1 201 316 9200 

Japan  +81 (0)3 6264 0600  

Rest of world  +41 61 316 81 11  

Email  pharma@lonza.com

the next  

medicine...
We’ll develop it together.
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