
The Biotech and the CDMO:  
The Case For An Early Partnership

Biotech investigators can’t possibly know everything required to 
move their drug candidate from the lab bench to the marketplace. 
Accepting that reality is the first step toward finding a strategic 
partner whose broad knowledge base and experience complements 
your specialized expertise. Whom you partner with, and when, can 
make all the difference down the road.
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Introduction

In the biotech world, time is money, the clock is running, and salaries 
and expenditures burn cash at a prodigious rate. Taking the time to 
think about the long-term development process doesn’t come naturally. 
But a willingness to invest early in productive partnerships can lay the 
groundwork for later success, however you define that – the continued 
support of investors, an attractive package for large pharma, rapid regulatory 
approval, or a therapeutic drug that insurers and patients can afford.

The reason, simply, is the old adage that “you don’t know what you don’t 
know.” This is especially true regarding the impact of your initial synthesis 
process on later manufacturing for clinical trials, regulatory compliance and 
eventual commercial production. In all of these areas, the significance of 
what you don’t know is almost certainly much greater than you can imagine. 

This is why some consultants and industry analysts advise biotechs to 
engage a contract development and manufacturing organization (CDMO) 
while still doing preclinical work – perhaps even before selecting a 
final drug candidate for testing. The rationale for an early partnership 
is straightforward: even before beginning human trials, regulators will 
force you to make decisions about your synthesis process that become 
increasingly difficult, expensive and time-consuming to change as you 
move through the phases of development. 

It’s a bit like setting a post in the ground: you want to make sure the post 
is properly positioned, level and plumb before pouring the concrete, since 
adjustment becomes much harder as the concrete begins to set. Early 
engagement with a CDMO can help you avoid difficult and expensive 
changes later and perhaps save many millions of dollars.

In all of these areas, 
the significance of 

what you don’t know 
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much greater than 
you can imagine. 
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Biotechs often have their sights fixed on the New Drug Application (NDA). 
But from the perspective of API chemistry, a much earlier milestone – 
the Investigational New Drug (IND) application – can also be a critical 
inflection point.

Filed before Phase I safety trials in human, the IND application is the first 
regulatory lock – “pouring the concrete” as it were – with implications that 
only grow in important as you progress through development. Regulators 
only require that your IND demonstrates a workable process to reliably 
produce consistent small batches of your API for Phase I clinical trials, not 
the most efficient process.  After filing your IND, you can continue to look 
for ways to improve yield and purity, reduce manufacturing costs, save time 
and optimize your chemistry right up until you file your NDA – and there 
is no one more qualified to explore that territory than the CDMO that will 
manufacture your product. 

If a biotech intends to commercialize its own product or carry it forward 
to Phase III trials, it’s in their best interest to optimize the synthesis 
process as early as possible to save time and money in Phases I and II. If 
the biotech plans to sell the product to big pharma or some other party to 
carry forward, it’s still in their best interest to have the most robust process 
possible, since potential buyers will scrutinize their chemistry as carefully 
as any regulator to determine its intrinsic costs, complexities and risks.

A significant element of the IND application is the Chemicals, 
Manufacturing, and Controls (CMC) section. The CMC section of the 
IND details the investigational drug’s composition, stability, and the 
manufacturing controls to ensure investigator sites will receive consistent 
batches of the drug. 

Part of the CMC is the Design of Experiment (DOE), addressing the 
technical process of how you made your API. You’re required to explain how 
you set and varied process parameters, how you quantified the robustness 
of the process, what happened when you introduced stressor (such as 
temperature variance) at different steps, and to provide a detailed profile 
of impurities — all justified with detailed and precise supporting data.

The All-Important CMC
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Since start-ups and smaller biotechs seldom have a dedicated CMC 
specialist on staff, CMC activities are often handled by one or two  
staff members. But CMC isn’t something you want to learn on the fly  
or approach as a part-time effort. Time and again, biotechs find that  
a lack of CMC expertise unwittingly leads to early decisions that later 
leave only unappealing options: stick with an overly complicated, 
expensive and time-consuming manufacturing process, or endure  
a delay of many months to several years waiting for regulatory approval 
for a change in chemistry. 

This is why some venture capitalists even introduce biotechs to a favored 
CDMO early in preclinical development. Using a CDMO to guide your CMC 
activities can cut expense and optimize value for the long run.  A CDMO 
can ensure that your DoE presents a statistically valid and effective 
design encompassing every detail that regulators are looking for, while 
preparing the ground for a streamlined manufacturing process that 
produces a high-quality product.

Since biotechs normally engage a CRO for early trial work, they often 
default to having the CRO produce the API for pre-clinical and Phase I 
work.  But CROs are seldom knowledgeable about what’s required in the 
CMC Section of an IND application, nor what regulators will accept as 
sufficient supporting data.

Bear in mind that what works well for medicinal chemistry rarely 
translates to industrial-scale manufacturing. Allowing an experienced 
drug manufacturer to scrutinize your process early on means you can 
exploit every opportunity to improve purity and yield, avoid hazardous 
reagents and expensive catalysts, and steer clear of unscalable chemistry. 
As the following examples illustrate, the results can be dramatic.
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Take the example of chirality. More than 50% of the therapeutic drugs 
on the market are chiral, and 90% of these are racemates composed of 
equal amounts of the left-handed and right-handed enantiomers. Usually 
only one enantiomer is therapeutic, while the other may be benign, 
cause adverse effects, or exhibit completely different biochemical effects. 

If the counterpart to the therapeutic enantiomer must be isolated and 
removed during manufacturing, you’re essentially throwing away half of 
your finished product. Even if the non-therapeutic enantiomer is benign 
and can remain in the final drug product, it’s consuming half of your raw 
materials, energy and manufacturing efforts but delivering no benefit. 

If you partner with a CDMO early in your development process, the 
CDMO may be able to create an asymmetric synthesis that produces only 
the desired enantiomer – meaning no need to remove an undesirable 
enantiomer, and no risk of adverse effects leaving the non-therapeutic 
enantiomer in a racemate formulation. Either way you’ve effectively cut 
your manufacturing costs in half. 

The earlier you can optimize your synthesis route to take advantage of 
a more efficient process, the less likely you are to encounter unexpected 
hurdles down the road. Early partnership with a CDMO will assure that 
you can take full advantage of process changes and improvements 
without the risk of long delays for regulatory approval.

Knowing What The Other  
Hand Is Doing

Early partnership  
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take full advantage 
of process changes  
and improvements 
without the risk of  
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Access to a deep knowledgebase of catalysis options provides another 
compelling reason to find a competent CDMO partner during pre-clinical 
development. Biotech investigators often create molecules in the lab 
using catalysts like palladium or platinum. That’s fine when you are 
only producing several grams of your API for early studies. But securing 
sufficient quantities of those pricey catalysts to produce 100 kilograms of 
your drug could cost you millions of dollars to make the quantities needed 
for Phase III trials, while also forcing the price of your drug above what 
insurers and patients will pay. 

CDMOs can often create a synthesis processes replacing those costly 
materials with inexpensive catalysts that deliver huge savings. Again, 
making that kind of determination before submitting your Chemical 
Manufacturing Controls (CMC) documentation to regulators is simple and 
easy. Doing so later might still be worth it, but may cost you many months 
of precious time while regulators review the changes.

Catalytic Converters

Production scale provides a final example. A process that may be 
completely safe at laboratory scale may be fraught with hazards and 
liabilities at the manufacturing level. This is especially true of highly 
energetic reactions for batch synthesis, or synthesis processes that use 
or produce highly toxic substances. CDMOs are very adept at finding 
alternatives that are safer, more stable and often less expensive.

Any successful drug will eventually be produced in batches on the 
order of 500 to 1000 kilograms. By giving the CDMO early access to 
your molecule, you can rest assured that your CMC submission doesn’t 
pre-empt development of a preferred “industrial strength” synthesis 
route most appropriate for your finished product, such as continuous 
flow, enzymatic biocatalysis, or a novel approach unlikely to be familiar 
to your in-house scientists. 

Large-Scale Success

CDMOs can often 
create a synthesis 
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The Biotech and the CDMO: The Case For An Early Partnership 55



The Biotech and the CDMO: The Case For An Early Partnership 66

Examples like these are why some biotechs are approaching CDMOs at 
the same time they’re vetting CROs for preclinical work. In addition to the 
advantages already outlined, involving the CDMO at this stage pays off in 
other ways:

• The CDMO can synthesize sufficient quantity of the molecule for both preclinical 
studies and first-in-human studies, ensuring economy, drug consistency and 
continuity of data collection.

• A CDMO can also help the biotech determine the best intermediates to be used as  , 
and possibly produce them as non-GMP materials.

• Hand-offs and their attendant risks are minimized: the biotech transfers technology 
directly to the CDMO that will see the product all the way to launch and beyond.

• A CDMO familiar with Quality by Design (QbD) practices can deliver many of the 
benefits of QBD regardless of whether the biotech implements a formal QbD 
process.

• Sufficient manufacturing capacity for every phase is assured, as is access to raw 
materials.

• The biotech demonstrate to investors and potential buyers that they’ve given full 
attention to creating a viable, economical development route that avoids needless 
delay and expense.

Synthesize su�cient 
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and first-in-human 
studies
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Better Late Than Never

7

The takeaway is clear – the earlier 
you seek the guidance of a CDMO 
who can help you see around 
the corners ahead, the less likely 
you are to encounter the kind 
of chemistry-related delays and 
problems that can shut down a 
promising drug candidate. 

But with many millions of 
dollars at stake over the life 
cycle of a drug, it’s never too late 
for improvement. This is why 
you’ll often see companies file 
post-approval changes to drug 
chemistry several years after 
NDA approval to optimize their 
manufacturing process. They’re 
trying to capture a portion of 
the savings that they might have 
realized from the very start – if 
only they had known a little more 
about what they don’t know.

While this paper proposes an early partnership between biotechs and 
CDMOs, many biotechs will be well into Phase I trials before they look 
for a contract manufacturer. This is a critical window for optimizing 
the synthesis process, since Phase II trials will require a upscaling of 
API synthesis by an order of magnitude over Phase I quantities, and 
the batches required for Phase III will increase again by an order of 
magnitude over Phase II quantities.  A knowledgeable CDMO partner 
can ensure that every improvement to the synthesis process is applied 
with optimal timing.

As Phase III approaches, so does the need to prepare validation lots. 
The manufacture of these lots must employ the exact process that will 
be used to produce the drug commercially. Regulators require three 
validation lots with no significant deviation in quality or consistency. 

The constraints on registration lots submitted as part of the NDA 
process are equally rigorous. Regulators require three product lots to 
be synthesized at the intended manufacturing site for the commercial 
product using the same process and equipment that will be used for 
commercial production. These lots are extensively tested for quality, 
consistency, impurities and contaminants. 

The need for consistency applies to hardware as well: any equipment 
change such as moving the process to another module, or even a 
different building, is a red flag that will require regulatory review. Only 
“like for like” changes, such as replacing one 100-liter stainless steel 
module with another, will receive a pass. 

Using our earlier analogy, altering the synthesis process at this point is 
like breaking up the hardened concrete footing, resetting the post and 
pouring new concrete: you must submit a revision to your NDA filing 
with a detailed explanation of the desired change and its impact. This 
could easily involve a two-year delay. 
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Since inception in 1999, Asymchem has been positioned and structured  
to act as a true partner for pharmaceutical and biotech companies by  
offering  integrated solutions across all stages of drug development and  
into commercialization. 

Today Asymchem is a leading contract manufacturer comprising eight 
manufacturing facilities in China and a fully staffed U.S. operations center 
in Research Triangle Park, North Carolina. Our staff of 4,500 employees 
include more than 1,800 scientists engaged in innovative research and 
process development from preclinical research to commercialization for  
both non-GMP or GMP products.  

Asymchem has a unit dedicated to preclinical and clinical studies supporting 
IND filings to bring a drug candidate to Phase I.  Once a project reaches Phase 
II, Asymchem will assign a dedicated group that is familiar with validation 
and commercialization to guide the project through Phase III until turning the 
project over to Operations and QA for commercial production.

Asymchem’s breadth of capabilities spans conventional batch manufacturing, 
and we are a world leader in green chemistry. Our scientists excel in the 
creation and manufacture of enzymes for use in bio-catalysis, and the 
development of practical continuous flow technologies for commercialization. 
In addition to strong supply chain relationships, Asymchem maintains 
a dedicated facility for the in-house production of raw materials and 
regulatory starting materials to better control quality, costs and lead times.

Asymchem has partnered with more than 400 clients across the globe,  
and is currently involved in more than 600 ongoing clinical projects  
and 30 commercial projects. We have a consistently demonstrated  
ability to meet project deadlines and achieve commercialization success, 
while exemplifying the long-term financial stability critical to project 
continuity and achievement. Our work has frequently won us “most valuable 
partner” and “strategic partner” recognition from major pharma and leading 
biotech companies.

Asymchem maintains an impeccable quality record and positive regulatory 
and environmental compliance history, with 30 successful USFDA, NMPA,  
TGA, MFDS inspections. Projects are handled at high standards of safety  
and environmental responsibility. 

About Asymchem

All intellectual property developed as a service by Asymchem under a client CDA or MSA is the property of the 
client and protected by both national law and company agreements.
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