
which contain highly potent cytotoxic 
payloads, has also played a key role 
in the number of new molecules in 
development.

Global high potency API (HPAPI) 
market size is expected to grow from 
USD 26,853.45 million in 2023 to USD 
41,831.63 million by 2028, at a CAGR of 
9.27% over the forecast period, accord-
ing to Mordor Intelligence. 

The cytotoxic drug and HPAPI 
manufacturing market is one of 
the most powerful and dynamic 

Demand for HPAPIs continues  
to grow 
According to Cancer Facts and Figures 
2023, published in January 2023 by the 
American Cancer Society, an estimated 
1.9 million new cancer cases will be 
diagnosed in 2023, among which  
prostate cancer is estimated at 
288,300, followed by 238,340 cases 
of lung cancer, and 300,590 cases of 
female breast cancer. 

Spending on cancer drugs reached 
$196 billion globally in 2022, and is 
expected to reach $375 billion by 2027, 
driven by continued innovation and 
offset by continued adoption of bio-
similars across major markets.

The United States remains the larg-
est market in the world, followed by 
major European countries.

The solid portfolio of next-genera-
tion biotherapeutic products in oncol-
ogy presents significant potential  
as well as a wide range of uncertain-
ties, both clinically (efficacy, durability 
of response, and safety) and commer-
cially. The combination of these factors 
contributes to the baseline outlook for 
$19 trillion growth in global spending 
by 2027 (current global spending is 
$3 trillion), which is significantly low 
er than the high-end scenario, but 

reflects the range of unknowns 
surrounding this groundbreaking 
research, according to IQVIA.

The number of products under 
development in oncology has grown 
significantly over the past dec-
ade, with more than 2,000 prod-
ucts currently under development.  
The growing number of new genera-
tion molecules should stimulate the 
HPAPI production market, while the 
development of targeted therapies 
such as antibody-drug conjugates, 

Cytotoxic drug manufacturing market  
Outsourcing, a preferred business model in this domain
The cytotoxic drug and HPAPI manufacturing market is currently considered one of the 
fastest growing sectors in the pharmaceutical industry. The resurgence of new anticancer 
treatments, notably antibody-drug conjugates (ADCs), has generated significant demand for 
expertise in development and manufacturing. Outsourcing has become a preferred business 
model in this area, offering increased flexibility, reduced costs and rapid drug launch.
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sectors in the pharmaceutical industry.  
21 oncology novel active substances 
(NAS) were initially launched globally 
in 2022, with 176 in total since 2013.

Providing cost-effective manu-
facturing in small batches 
The challenges of developing and 
marketing innovative drugs contain-
ing HPAPI reside largely in striking the 
right balance between safety and prof-
itable production.

Manufacturing highly potent 
APIs and cytotoxic drugs requires 
an adequate working environment, 
strict manufacturing protocols, and  
a workforce trained to rigorously han-
dle highly potent APIs and cytotoxic 
drugs. Producing high-potency drugs 
requires expensive infrastructure that 
is often complex to design, install and 
maintain. 

Emerging biopharmaceutical com-
panies (EBPs) created 70% of new 

oncology drugs in 2022 and launched 
71% of their own products. EBPs rely on 
third-party service providers to lever-
age their technologies for manufactur-
ing potent and cytotoxic compounds 
and achieve greater operational flex-
ibility. The expertise inherent in 
CDMOs is expected to reduce the time 
to market a product and provide sig-
nificant financial benefits.

CDMOs are paving the way for  
a new era in the pharmaceutical indus-
try, which is based on the construction 
of strategic partnerships with EBPs 
for the production of small batches of 
drugs with high added value.

The development of more per-
sonalized and targeted therapies and 
the increase in the number of orphan 
drug approvals in smaller patient pop-
ulations have increased the number  
of lower-volume drugs entering the 
market, thereby increasing demand 
for small production runs.

As HPAPI demand is expected to 
increase, CDMOs are investing heavily 
to provide their biopharma partners 
with the scalability required for these 
projects. These changes will focus on 
the complexity of small-volume pro-
duction operations with flexible, tech-
nically innovative facilities configured 
to meet low-volume batch manufac-
turing requirements.

The huge capital investments 
in dedicated capacity and facilities 
required for safe and compliant man-
ufacturing of HPAPIs may not trans-
late into an immediate return on 
investment.

CDMOs are strengthening 
their expertise with a lot of 
acquisitions.
In June 2023,  L onza  acquired  
Synaffix B.V., a biotechnology com-
pany focused on commercializing its 
clinical-stage technology platform for 

THE OUTLOOK FOR NEXT-GENERATION BIOTHERAPEUTICS IN ONCOLOGY INCLUDES SIGNIFICANTLY UNCERTAIN CLINICAL AND COMMERCIAL SUCCESS
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the development of ADCs. While ADCs 
offer widespread and targeted treat-
ment potential against cancer, they 
present a range of complex develop-
ment and manufacturing challenges. 
Supported by a team of scientific 
experts, the Synaffix technology plat-
form, which includes payload and 
site-specific linker technologies, will 
enhance and extend Lonza’s inte-
grated ADC services, including its ear-
ly-phase offering. 

Combining Lonza’s development 
and manufacturing capabilities with 
the Synaffix ADC technology plat-
form will provide customers with 
a comprehensive service to rapidly 
discover, develop, scale up and com-
mercialize novel and differentiated 
ADCs. These enhanced capabilities 
will streamline the path to clinic and 
commercialization.

Since July 2023, Evonik  and  
Heraeus Precious Metals have been 
collaborating to expand both compa-
nies’ range of services for highly potent 
active pharmaceutical ingredients 
(HPAPIs). The cooperative effort lever-
ages the specific HPAPI competencies 
of both companies and provides cus-
tomers with a fully integrated offering 
from the pre-clinical stage to commer-
cial manufacturing. Heraeus Precious 
Metals’ pharmaceutical ingredients 
CDMO covers a full range of develop-
ment and manufacturing services for 
cancer therapy, focusing on producing 

highly potent small molecules (HPA-
PIs), such as payloads including link-
ers and toxins for Antibody-Drug Con-
jugates (ADCs). The partnership with 
Heraeus Precious Metals builds on the 
company’s track record of delivering 
complex APIs to meet the clinical and 
commercial supply needs of biotech 
and large pharma customers around 
the world.

The range of services includes 
development and manufacturing 
under GMP for clinical trials, photo-
chemistry in batch and continuous 
flow mode, high-containment systems 
for OELs (Occupational Exposure Lim-
its) < 10 ng/m3, state-of-the-art equip-
ment, CMC documentation for global 
approval and regulatory support.

Holistic concept for safe and 
efficient handling of HPAPIs
The development and manufacture 
of highly active substances was ini-
tially intended for the pharmaceutical 
manufacture of solid oral dosages and 
since also used in biotechnology, such 
as in antibody-drug conjugates.

The toxicological properties of 
HPAPIs require health-based risk 
management for handling the active 
ingredient in the workplace to ensure 
optimal employee protection. It is also 
essential to exclude a negative impact 
on other products, i.e. cross-contam-
ination. As a result, comprehensive 

and rigorous management systems are 
required for safe handling and contain-
ment of highly potent molecules.

• Dangerousness classification 
(OEB, LEP)

In the pharmaceutical industry, 
an occupational exposure scale (OEB) 
developed by the US National Institute 
for Occupational Safety and Health 
(NIOSH) 2 is used to classify chemicals 
into specific categories. The Occupa-
tion Exposure Band (OEB) is a tech-
nique of accurately classifying chemi-
cals into “bands” or “categories” based 
on their adverse health effects. It only 
takes the toxicity of the pure substance 
into account. It is based on the prin-
ciple that the more toxic a product is,  
the higher its classification.

The classification of the toxic-
ity and dangerousness of a product 
is based on a certain number of data: 
acute toxicity, eye damage, skin and 
respiratory sensitization, corrosion 
and skin irritation, carcinogenicity, 
etc. From the classification obtained, 
it is possible to determine the equip-
ment allowing safe handling. Depend-
ing on the degree of dangerousness, 
the operator may need a containment 
space certified OEB1 (less dangerous) 
to OEB6 (more dangerous) so that he is 
protected from risks.

The OEL value (Occupational Expo-
sure Limit) corresponds to the weighted 
average concentration of a substance 

OCCUPATIONAL EXPOSURE BANDS

A

>10 mg/m3

>100 ppm
Particulate/Dust
Gas/Vapor

>1 to 10 mg/m3

>10 to 100 ppm

B

>0.1 to 1 mg/m3

>1 to 10 ppm

C

>0.01 to 0.1 mg/m3

>0.1 to 1 ppm
0.01  mg/m3

0.1  ppm
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in the air on site. It is measured dur-
ing a previously defined period. In this 
environment, there is no risk of acute 
or chronic damage to the health of 
employees as long as the value is not 
exceeded. Expressed in mg/m3, fibers/
CC or parts per million (ppm), the clas-
sification aims to protect exposed per-
sonnel against occupational diseases.

The figure also gives high-level 
guidance on handling requirements 
appropriate to a certain OEB. It is 
recommended that certain classes of 
active ingredients should be manu-
factured in dedicated or specifically 
equipped facilities.

Each High Potent drug project 
begins with a risk assessment, which 
takes into account the entire manu-
facturing process, from manufacture 

of the HPAPI through to the finished 
and packaged pharmaceutical prod-
uct. The study consists of assessing 
the risks that may arise, and the extent 
of the immediate danger for users and 
the environment. This exhaustive 
study must take into account the dan-
gers associated with product transfer 
systems, cleaning procedures, upkeep 
and maintenance of equipment and 
production premises, plant security, 
containment concept and highly quali-
fied and well-trained personnel

During the project, the characteris-
tics of the primary and secondary con-
tainment to be implemented will be 
studied. Primary containment refers 
to any technologies that enclose the 
substance and prevent it from spread-
ing. Secondary containment consists 

of preventing any further spread of the 
substance which might not have been 
slowed by primary containment.

For each project, the appropriate 
solution depends on the potency of 
the product and the size of the batch 
handled, laboratory, small scale or 
commercial use.

The manufacture of very potent 
drugs therefore requires highly techni-
cal expertise, perfectly mastered tech-
nologies and appropriate containment 
facilities.

The most significant barrier for 
companies to produce HP products 
is capital expenditure and operating 
costs. Indeed, the production of high-
power APIs is a costly activity and the 
choice of insulation technologies is  

OVERVIEW OF OEB, OEL AND POTENCY OF COMPOUNDS

Source: Aenova Group.

  

Nontoxic

Almost 
Nontoxic

Highly Toxic

Toxic

Less ToxicLi
ne

r C
on

ne
ct

in
g 

Sy
st

em
s

Iso
lat

or
 Sy

st
em

s

  

1

2

3

5

1-10

OEB OEL (μg/m3)

4

< 1

10 - 100

1000 - 5000

  0,1-  <  1

  1  -  <  10

  100

Dosage
       (mg/day)

Toxicity

 

  10  - <  100100 - 1000

Pr
ot

ec
tiv

e L
in

er
 C

on
ne

ct
in

g

    
 Sy

st
em

 T
ric

kl
e P

ro
te

ct
io

n

  S
ys

te
m

s w
ith

    
Lo

ca
l A

sp
ira

tio
n

OEB Pyramide

                   Handling
recommendations

MARKET

Most large pharmaceutical companies develop  
highly potent drugs in-house

 P36  PHARMAnetwork magazine - N°59



a crucial question to ultimately ensure 
the profitability of the installations.

Most large pharmaceutical com-
panies develop highly potent drugs 
in-house, but there are therefore strong 
fiscal incentives to outsource them. 
This outsourcing becomes essential 
when it comes to medium-sized struc-
tures or EBPs.

Key HP CDMO Market Insights
Choosing a contract development 
and manufacturing organization to 
develop and manufacture highly 
potent drug products is a complex 
process, requiring a high level of due 
diligence.

Currently, more than 170 compa-
nies around the world have the capabil-
ities required to offer the development 

of highly potent active pharmaceuti-
cal ingredients (HPAPI) and cytotoxic 
drug contract manufacturing services 
at various operational scales.

Among these, 55 CDMOs in Europe 
and the United States offer manu-
facturing and packaging services for 
High Potent drugs (OB3 and above).  
Very few are pure players (10%) offer-
ing only expertise and specialized 
facilities for high potential produc-
tion. The majority of CDMOs are gen-
eralists and offer development and fill 
and finish services on one or more of 
their factories. 29% only offer exper-
tise and production services for solid 
cytotoxic forms, including one com-
pany specializing only in semi-solid 
forms. 35% only offer expertise and 
production services for sterile forms.  

36% offer services and expertise for 
solid and liquid forms

The headquarters of the 55 CMDOs 
are split half between the USA and 
Europe. The 55 CDMOs bring together 
more than 120 industrial sites with 
the required capacity to produce fin-
ished pharmaceutical forms for clini-
cal and commercial (OEB 3 and above).  
The number of industrial sites is more 
strongly represented in the countries 
of the European Community, with 
more than 60%, and only 40% on the 
North American continent. The major-
ity of industrial sites with High Potent 
production activity are located in Italy, 
Germany, Ireland and the UK. Nearly 
40% of global installed manufactur-
ing capacity is available in facilities 
located in the Europe region.  
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