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The increased industry-wide focus 
on cancer, due to its rising patient 
population and a surge in cancer 
research, has resulted in an 
explosion of novel therapeutic drugs 
to treat this growing global threat. 
The highly targeted approach of 
antibody drug conjugates (ADCs), 
where an antibody is connected to 
an antitumor cytotoxin via a linker, 
has been extremely effective in 
treating various types of cancer. 
The success of ADCs has now made 
them the fastest growing class 
of oncology therapeutics with an 
expected global market value of 
$7.5 billion by 2025.¹ 

Yet, the intrinsic complexity of 
developing and manufacturing ADCs 
creates major challenges when 
trying to bring these life-saving 
therapies to market. Combatting 
many of these obstacles requires 
robust product characterization 
throughout all phases of 
development, as small changes 

can have a big impact, ultimately 
affecting the success of the final 
product. Through early identification 
and a deeper understanding of a 
drug’s critical quality attributes, you 
can move to clinical trials faster 
with the confidence that you are 
producing a drug with the highest 
level of safety and quality.

Understanding The  
Structure Of Your ADC
The functionality of an ADC relies 
predominantly on the ability of an 
antibody to deliver a cytotoxin, or 
payload, directly to its intended 
target, and then kill the cancer 
cells upon internalization. The 
antibody also has the potential 
to recruit immune cells via Fc 
receptor binding. Although this 
can be helpful in a patient’s 
fight against cancer, it could also 
stimulate an immune response that 
damages healthy cells and causes 
unwanted side effects. 

The challenge with development 
is designing a molecule with 
optimal potency and stability while 
minimizing toxicity. With traditional 
therapies, it may be possible to 
focus on one aspect of structure 
or activity, but there is added 
complexity with an ADC, both in 
terms of its structure as well as 
its modes of action. For example, 
some design considerations 
include identifying the type of 
linker you want to use (cleavable 
versus non-cleavable), the 
conjugation chemistry used, the 
site of conjugation, and the drug-
to-antibody ratio (DAR). These 
factors all add variability to your 
manufacturing process. Controlling 
any variations is critical, especially 
during scale up, as any changes 
can affect the efficacy and safety of 
the drug. 

As you design your process and 
its conjugation method, you must 
make sure you not only choose 
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the best development process 
but also maintain consistency 
during manufacturing. Key to 
this is process characterization. 
ICH Q8, a guidance document 
for pharmaceutical development 
by the International Council for 
Harmonisation (ICH), states, “The 
manufacturing process development 
program or process improvement 
program should identify any 
critical process parameters that 
should be monitored or controlled 
(e.g., granulation end-point) to 
ensure that the product is of the 
desired quality.”² The importance 
of this regulatory requirement is 
highlighted in other guidelines, such 
as those published by the FDA.³

The more analytical work you do 
in early phases to understand 
every aspect of an ADC, the fewer 
surprises you have at the end. 
And while analytics may seem 
like a significant investment up 
front, it pales in comparison when 
considering the expense of a 
wasted clinical trial or the time it 
takes to go back and redevelop a 
molecule. Additionally, being able 
to demonstrate to regulators that 
you possess a deep understanding 
of your molecule and its 
manufacturing process is necessary 
when it comes to submission for 
licensing applications.

Mitigating Risk Through 
Product Characterization
There is a wide range of analytical 
techniques to characterize the 
structure of an ADC. Some analytics 
may already be involved in your 
manufacturing process controls, 
such as high-performance liquid 
chromatography to characterize 
the DAR. In addition, more 
sophisticated approaches provide an 

in-depth look at the structural and 
biological properties of a drug. For 
example, peptide mapping by liquid 
chromatography–mass spectrometry 
(LC-MS) breaks the ADC into 
fragments in order to determine 
exactly where the drugs are located 
on the antibody structure. This 
can be coupled with hydrogen/
deuterium exchange, an advanced 
technique for measuring the higher 
order structure of proteins based on 
isotope labeling of amide hydrogens 
exposed to the surrounding solvent. 
Together, this information allows 
you to consider how the conjugation 
affects the three-dimensional shape 
of the protein, which ultimately 
affects biological activity. 

In addition to structural techniques, 
bioanalytical methods should be 
used to determine the ability of the 
ADC to bind to its target in order 
to assess the extent of cellular 
internalization and to measure 
cytotoxicity (potency). A variety of 
immunological assays can also be 
employed to evaluate the ADC’s 
capacity to engage the immune 
system to trigger effector functions.

Next-generation analytics can 
streamline your development by 
providing the insight you need to 
make more educated decisions 

at critical junctures in your 
development and ensure your drug 
performs as intended. Working with 
a partner who has the capabilities 
to perform this level of product 
characterization gives you access 
to new technologies and techniques 
at the forefront of today’s 
analytical methods rather than 
making long-term investments 
before you know how your drug 
performs in the market.

If you choose to work with a 
partner for the development 
of your ADC, they should have 
not only experience in product 
characterization but also the 
experience and highly specialized 
capabilities to produce these 
complex molecules from cell 
development to commercialization. 
This includes equipment, skills, 
regulatory knowledge, and the 
ability to coordinate activities 
across the supply chain. Working 
with multiple partners is already 
challenging, but it can be especially  
so with ADCs, due to the need to 
coordinate the development of three 
separate components (antibody, 
linker, and cytotoxin). 

Learn more about how you can 
streamline your ADC development 
and mitigate risks through product 
characterization. 
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