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Tianfu Life Science Park is one of the benchmarking biomedical industrial 
parks in western China and even in China. Currently, it consists of three 
parks - Phase I, Phase II (established) and Phase III (under construction). As 
a representative of knowledge-intensive and technology-intensive 
pharmaceutical park, it has become an important biomedical R&D and 
innovation center and industrial incubation center in China.
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Covering area of the Park: 135 mu 
Planned total floor area: 305,200 m2 
Ground floor area: 242,700 m2 
Commercial building area: around 20,000 m2 
Average plot ratio: 2.57 
Average building density: 48.86% 
Number of parking spaces: 1,856

Adjacent to Chengdu Frontier Medical Center (Phase I) (Tianfu Life 
Science Park Phase II), Chengdu Frontier Medical Center (Phase II) (Tianfu 
Life Science Park Phase III) covers an area of 135 mu, with a total floor area 
planned to be approximately 305,000 m². Aiming to become a "BT+IT" 
integrated industrial demonstration park, this park focuses on the 
development of four aspects, i.e. Internet + medical and healthcare 
services, artificial intelligence (bioinformation) + precision medicine, 
artificial intelligence + medical equipment, medical equipment sales and 
circulation. It also seeks to establish a quality scientific and technological 
innovation space and biological system that integrates innovation and 
R&D, industrial clusters, scenario display, and scientific and technological 
innovation services. Construction of the project started at the end of 
2020 and is expected to be completed by the end of 2022.
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It aims to the building of a "BT+IT" integrated industrial demonstration park 
and established with a quality scientific and technological innovation 
space and biological system that integrates innovation and R&D, industrial 
clusters, scenario display, and scientific and technological innovation 
services. 
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To solve difficult issues, such as lack of major products and systems in the 
medical big data and medical artificial intelligence sectors, with informa-
tion technologies represented by big data and artificial intelligence; To 
enhance the capacity for data integration, transformation and utilization, 
innovate key generic technologies such as next-generation artificial 
intelligence, medical big data security and sharing, and make 
breakthroughs in key technologies such as AI-assisted diagnosis and 
treatment, AI-assisted drug R&D, medical image interpretation and 
medical data convergence, so as to boost the smart medical care industry. 

���❡⚌倰ぢ⿺絈ⴔ곭㚖�
3.2 Industrial Orientation and Subdivision Sectors ���霃雦椚䙁

4. Design Concept 

THREE
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4.1 Reshape Ecological Hilly Areas to Create Layered Landscape 
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4.2 Establish an Industrial Benchmarking Area to Integrate Functions
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Heath big data；Healthcare finance；Internet medical service platform；
Health examination and medical & cosmetic services. 

Biobank;Drug structure;Aided design;Medical examination and diagnosis 
(early screening of cancer, intelligent image reading, etc.);New medical 
technologies (cell therapy, etc.);Synthetic biology.
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Smart home diagnosis and treatment equipment;IVD;Advanced diagnosis 
and treatment equipment;High-performance implantation and intervention 
instruments and materials. 
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Sales headquarters of large biomedical enterprises;Sales headquarters of 
large medical device enterprises;CSO;New retailing of medical equipment.
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The natural background is preserved and staggered terraces are utilized to 
recreate layered "ecological landscapes" ;Green hills and glass towers echo 
each other, reflecting the industrial theme of life and intelligence in the 
park;Build an ecological garden to provide an overlooking and leisure space 
for researchers in the park.

It intends to create "curatorial" retail consumption and industry display 
scenarios, and set up public service platforms to meet the requirements of 
experience, simulation, display, training and communication of the smart 
medical industry for diversified scenarios.
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Configured with a wastewater treatment station

卹瑟㽻⥂霆侮⡤鸑굥
Stilt floors designed to ensure overall ventilation
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1、5G Information Industrial Park

2、Established commercial streets

3、Centralized commercial core

4、Frontier Medical Center

5、Chengdu-Zunyi Expressway

6、Urban green space 
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Based on specific industrial characteristics, the overall layout is made fully 
considering the height, load bearing, power and other hardware configura-
tions for carrier design and meeting the environmental protections require-
ments for ventilation, waste treatment, among others. 

The whole park is designed with elevated walkways and ecological 
corridors to create dynamic communication scenes; a thousand people 
science hall and a scientists club are to be established to gather top talents 
in the industry and enhance the driving force of scientific innovation. 

The Singapore-Sichuan Hi-Tech Innovation Park, where Chengdu Frontier 
Medical Center is located, is positioned to create a new city with high 
integration of innovation, ecology and people-to-people exchange. It is 
planned with adequate high-end residential and talent apartments, 
complete commercial and fundamental supporting facilities, as well as rich 
cultural leisure facilities and public spaces.
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6. Supporting Industries
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6.1 Regional Facilities
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5. Function Layout Sketch 
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4.3 Highlight Interconnectivity to Create Pleasant Environment 
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4.4 Combine Industrial Characteristics to Construct Supporting Facilities 
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Waste gas exhaust pipeline space preserved for carrier

ꂁ縨歏彂
Configured with dual power sources

㽻넞䪬ꅾ忘駈❡⚌宠
Floor height and bearing capacity meeting the industrial demands 

Industrial experience:
❡⚌⡤낉

Including medical aesthetic services, oral clinics, health examinations, 
Internet hospitals, etc.
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6.2 Living Facilities in the Park 

Apartment hotels:
ꂊ䏅Ⱆ㺱

Equipped with well-decorated apartment hotels, such as the "Kechuang 
Building" Hotel.
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(示意图)
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Conference rooms of different sizes can undertake academic conferences, 
industry summits, industry annual meetings and other major conferences 
with multiple participants, as well as small round table conferences, 
creative meetings, high-end business negotiations, etc. 
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6.3 Professional Facilities in the Park

Leisure life:
⠅ꢀ欰崞

Equipped with catering, convenience stores, supermarkets, banks and 
other basic living facilities, as well as book bars, cafes and other leisure and 
entertainment facilities.

ꂁ縨睲椕㖞ծ纷嬁椕㖞ծ䨪㢪⨴魧綁麤ず傞絕ざ⨴䐀❡
⚌䩧鸣넞畮猰䪮⨴魧կ�
Exercise and fitness:
鵘⸓⨴魧

Equipped with basketball court, badminton court, outdoor fitness 
greenway, as well as high-tech fitness in combination with the healthcare 
industry.

(实景图)

(实景图) (效果图)

(效果图) (示意图)

The park is to be set up with a shared exhibition hall to display the latest 
research results of enterprises, and a design release square planned to 
undertake large events such as product release. 
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It cooperates with government departments and professional third-party 
industrial service organizations to provide consulting services relating to 
industry and commerce, taxation, legal affairs, intellectual property, human 
resources and others, as well as scientific and technological services in the 
whole chain of biomedical industry. 
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Chengdu High-Tech Industrial Development Zone will conduct overall 
strategic collaboration with Chengdu Municipal Medical Insurance Bureau 
to jointly build a government-led, entity operated, multi-party participated 
and value-created platform for the integration and innovation of medical 
industry and insurance industry that leverages the efforts of the govern-
ment, industry, scientific research institutions, R&D institutions and users. 
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Financial service platform will be built to connect with financial resources 
such as government subsidence, bank guarantee, guide fund, venture 
capital, financial leasing, intellectual property evaluation and pledge 
financing. 
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With the increasingly fierce competition in the global drug market, there is 
a clear industrial division of labor in the biopharmaceutical industry chain, 
and the international pharmaceutical industry is now showing a general 
trend of concentrating on the core business while outsourcing non-core 
businesses. The value chain from target research to screening and develop-
ment of lead compounds, drug safety testing, human clinical trials, food 
and drug administration audits, contract manufacturing and processing, 
and even marketing is gradually being supported by emerging professional 
service providers specialized in R&D, manufacturing, and marketing. Thanks 
to the concept of sharing profits and risks, the pharmaceutical industry has 
gradually formed a complete industrial value chain.

Drug development is a complex and systematic project with high technol-
ogy, high investment, high risk, and long cycle, which is mainly divided into 
five stages: drug discovery and early-phase R&D, pre-clinical pharmacolog-
ical experiment, process synthesis, clinical trial and commercial manufac-
turing. According to the different stages of outsourcing services, it can be 
further divided into Contract Research Organization (CRO) phase and 
Contract Manufacture Organization (CMO) phase. With the maturity of the 
CMO market, various models have emerged, such as Contract Develop-
ment and Manufacturing Organization (CDMO), and CRO+CMO/CDMO.

ONE
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1. CMO Overview
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1.1  The evolution of CMO in China   

The CMO industry has fully fledged in developed countries such as Europe 
and the US. Currently, pharmaceutical companies are gradually concentrat-
ing their resources on core businesses, i.e., disease mechanism research, 
new drug target discovery, and early stages of R&D, and on the other hand 
entrust subsequent manufacturing to CMO companies, especially biologics 
with a high demand for specialized equipment and niche busters with a 
narrow target market and high production cost, in order to shorten R&D 
cycles, control costs, reduce risks, and improve efficiency, which also 
provide a way for small-scale companies to retain IP and commercialize 
their drugs.  
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CMO focuses on pharmaceutical technique development and drug 
preparation in the clinical and commercial stages, i.e., pharmaceutical 
manufacturing outsourcing services. These organizations provide special-
ized services to pharmaceutical companies in the course of drug manufac-
turing by contract, involving clinical medication, manufacturing of 
intermediates, active pharmaceutical ingredients (APIs), and preparations, 
packaging services, etc. According to product types, CMOs primarily 
manufacture intermediates, APIs, and finished dosage forms (DF). API 
services account for about 60% of the CMO industry in China, featuring a 
horde of manufacturers and fierce competition. DF services make up 40%. 
The proportion of clinical drug manufacturing is low, but vital in creating 
commercial manufacturing relationships.
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Figure 1 Development cycle of China's CMO industry 
(Source: Qianzhan Industry Research Institute)  
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In recent years, with the implementation of the national policy to encour-
age innovation and the MAH system, small innovative businesses are 
developing rapidly and the downstream customers of Chinese CMOs are 
gradually expanding to local companies. However, as the end-user market 
for innovative and independent R&D in China has not been liberalized, 
domestic companies are developing slowly in this field. However, with the 
continuous breakthroughs in research in biologics in China over the past 
years, the industrialization of biologics has accelerated and the CDMO 
pattern has gradually formed. The complexity of biologics manufacturing 
has boosted associated biologics CMO/CDMO services in China. Emerging 
markets including China are now in a rapid development stage. China's 
pharmaceutical manufacturing outsourcing industry has gone through a 
period of budding, growing, and rapid developing under the influence of 
policy and industry environment.

optimize or innovate conventional technologies to significantly reduce the 
manufacturing costs, three-waste (waste water, waste gas, solid waste) 
emissions, and energy consumptions of various follow-on blockbusters and 
high-end drugs. Such contractors are able to undertake early-stage drug 
research and produce customized medicines on a large scale. It is a capital- 
and technology-intensive domain with a high access threshold that 
requires sufficient reserves of talents, customers, and project resources, 
and features moderate competition and strong profitability.

The downstream of the CMO/CDMO industry is made up by CDMO clients, 
mostly multinational pharmaceutical companies. There are currently four 
main factors for the clients to collaborate with CDMOs. Of all the clients, 
34% adopt the CDMO service mode because they intend to concentrate 
their efforts on improving their core competencies, and this desire 
becomes the most important driving force. Another 28% are virtual drug 
firms that need to use CDMO technology platforms and databases to 
screen candidate compounds on a large scale. In addition, 19% clients are 
unable to produce drugs on the industrial scale due to limited or lack of 
capacity, and 8% clients are trying to cut manufacturing costs.

The core value of CMOs/CDMOs is to leverage their specialization and scale 
advantages to help pharmaceutical companies save costs, improve success 
rates and efficiency, and ensure full compliance at all stages of drug 
manufacturing. Its core competency includes the following:
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China's CMO business model is divided into three main categories based on 
the added value of pharmaceutical technology.

The first category is simple entrusted processing. This is a low value-added 
outsourcing service, focusing on the production of simple drugs or 
non-cGMP compliant primary APIs and intermediates. The industry entry 
barrier is low, the competition within the segment is fierce, and the profit 
margin is the lowest among the three models.

The second category is general technology transfer. On the premise of 
satisfying cGMP, the process route provided by customers is copied, 
requiring the contractors to have strong pharmaceutical techniques, but 
not to bear the risk caused by the failure of new process development. 
Since the contractor only copies the mature process route provided by its 
client and does not master the core technology of drug manufacturing, the 
profit level is not high and the overall competitiveness is weak.

The third category is Contract Development and Manufacturing Organiza-
tion (CDMO). On the premise of meeting the cGMP standard, contractors 
employ new technologies with independent intellectual property rights to 
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1.2  CMO business model in China
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1.3 CMO's core competence
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Table 1 History of China's CMO industry (Source: Qianzhan Industry Research Institute)
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partners of non-GMP scope pharmaceutical intermediates in China while 
keeping the core manufacturing techniques of GMP intermediates and APIs 
in developed regions such as Europe and the United States, or complete 
the R&D and production of drugs in the stage of clinical trials in China, but 
transfer the production in the commercialization stage. This directly 
reduces the opportunities for domestic suppliers to enter the international 
market and commercial manufacturing of high value-added innovative 
drugs." After five years of development, local CMO/CDMO companies have 
successfully joined the manufacturing of cGMP intermediates, which is 
easy to perceive from the capacity as well as the revenue composition of 
some domestic companies like STA and Asymchem.

Now, domestic CDMO companies are in the period of transferring from 
intermediate CDMO to API and preparation CDMO, and Truesaw expects to 
see a significant breakthrough in taking the orders of manufacturing APIs 
and preparations in the next three to five years, and an accelerated transfer 
of APIs and preparations to China in the next five to ten years. These 
projections can be confirmed by some data.

STA got into the API supply chain of overseas pharmaceutical companies in 
2013. According to the STA IPO 2015, the company's innovative anti-cancer 
drug namely ibrutinib project was put under early-stage research and 
development in 2009, and approved by the U.S. FDA in August 2013 after 
four years of technical validation; the company started cooperation with a 
pharma in terms of another innovative drug project for the treatment of 
cystic fibrosis in 2006, which was approved by the FDA in July 2014 after 
eight years of technical improvement and validation. STA thus became the 
only API CDMO in China to be certified by the FDA for innovative drugs. 

Domestic CDMO companies are in the process of transitioning from 
first-trial supplier to eligible supplier to preferred supplier, and have 
initially established trust in cGMP intermediate production. STA was 
founded in 2003, Asymchem in 1998, and Porton in 2005, meaning that local 
CMO/CDMO companies have at least 15 years of practices in intermediate 
CDMO business. According to the time dimension of overseas pharmaceuti-
cal companies screening preferred suppliers and long-term strategic 
partners (more than 7-10 years), it can be inferred that local CMO/CDMO 
companies now should have entered the preferred supplier and long-term 
strategic partner system of multinational companies. This can be verified 
from Asymchem's prospectus: "In 2016, the Company provided services to 11 
out of the top 15 multinational pharmaceutical companies in the world, 
including Novartis, AstraZeneca, Bristol-Myers Squibb, AbbVie, Roche, and 
Eli Lilly, and received public accolades from many tycoons, such as Merck 
Sharp & Dohme, Pfizer, and Roche. Asymchem has become a long-term 
strategic partner of two pharmaceutical giants and a preferred supplier of 
five big pharmaceuticals". According to Truesaw, Asymchem may have 
established a long-term strategic partnership with at least four to five 
clients by now.

䧭⸆桧ㄤ佪桧蚋暟欰❡媯⚥涸♶ず梠蒜㼆䊨蒌涸銳宠
叻ⲥ♶ずⵖ蚋⟱⚌銳㼆欰❡䊨蒌鵳遤♶倗佖鵳
$.0�$%.0⟱⚌⣜䩯⚁⚌⻊涸欰❡䊨蒌䪮助獤稡腊㢿
刿㥩ծ刿䘯㖑㸤䧭欰❡䊨蒌佖鵳䲿넞倝蚋涸ꆀ❡䧭⸆桧
ㄤ欰❡佪桧կ

ざ錞$.0�$%.0⟱⚌〳䌐⸔㨼䩯⟱⚌⠏⻊欰❡䊨蒌
鵘蠒盗椚欰❡⢪䖤❡ㅷ餘ꆀ⿺欰❡梠蒜梠⥂䭷叻瘝鴪ⵌ
港盗銳宠կ

佐餩垷䒭$%.0涸佐餩垷䒭䕧ㆇ❡⚌Ꝇ⚥康$%.0⟱⚌
♸♴康蚋⟱涸ざ⡲Ⱒ禹կ⯓鵳⚺銳涸佐餩垷䒭⺫䭍䭽剪⸉
고湡佐餩''4♸䭽Ⰼ傞䔲ꆀ佐餩'5&կ佐餩ꆄ괄
넞⡛》Ɀ✵$%.0⟱⚌灇〄宐䎂♸紨㹁ⰻ㺂넞䪮助ꦼ
䏞ծ*/%た劍媯⿺欰暟ⵖㅷ$%.0고湡涸佐餩ꆄ괄⿺「
渤넞✵Ⱖ⡮고湡կ暵ⵆ僽㼆✵荈魧灇〄㛇炄謭䓳匧䏞⣜
饆✵$%.0⟱⚌涸䪮助䎂〵✵⠏⸷涸蚋⟱⚥康$%.0⟱
⚌欨荛〳⟄㖈''4♸'5&涸㛇炄♳鵳遤刿넞涸雳⟟㥵紨
㹁倝蚋ꅽ玐烵餩欽➝✵��♰�����♰⯋♸♳䋑た蚋ㅷ
涸Ꝉ㈒ⴔ䧭⡛✵��կ

Cost: Chemical Weekly estimates that the manufacturing cost accounts for 
roughly 30% of the total new drug R&D cost. The manufacturing cost 
consists of two elements: one is the purchase of manufacturing equipment 
and equipment construction and maintenance, and the other is labor cost. 
In terms of manufacturing equipment cost, some equipment is expensive, 
and it is not economical to manufacture just one drug. CMO/CDMO compa-
nies however usually have multiple types of manufacturing equipment to 
meet different outsourcing needs; in terms of labor cost, due to the scale 
effect, CMO/CDMO labor costs are lower than pharmaceutical compa-
nies's.

Success rate and efficiency: Different stages of drug production require 
different process standards. Pharmaceutical companies need to continu-
ously improve their manufacturing techniques, and this can be done better 
and faster with the accumulation of specialized manufacturing technology, 
eventually increasing the success rate and efficiency of new drug mass 
production.

Compliance: CMO/CDMO firms can help the clients optimize their 
manufacturing techniques, and operate and manage their production, and 
ensure that the product quality and manufacturing environmental index 
meet regulatory requirements.

Payment model: CDMO payment model affects the partnership between 
midstream CDMO companies and downstream pharmaceutical companies 
in the industry chain. The advanced payment model chiefly includes 
fee-for-service (FFS) and full-time equivalent (FTE). The amount of fees 
depends on the CDMO R&D level and the agreed content, with the charges 

and benefits of technically difficult, Investigational New Drug (IND) 
late-stage, and biologics CDMO projects higher than the rest. As far as 
pharmaceutical companies are concerned, particularly those with weak 
R&D bases and relying heavily on CDMO technology platforms, midstream 
CDMO companies can even bargain more on the basis of FFS and FTE, such 
as agreeing on new drug milestone fees (between RMB 500,000 and RMB 
50 million) and the cost-per-sale (less than 8%) of post-marketing drugs.

At present, the majority of local small molecule CDMO companies are 
taking cGMP intermediates CMO/CDMO orders. As mentioned in the 2015 
IPO of STA Pharmaceutical Co., Ltd. (STA), "Due to the lack of production 
and R&D technology, advanced degree of fixed assets, intellectual proper-
ty protection, and environmental protection among Chinese API suppliers, 
international pharmaceutical companies generally do not have a high level 
of confidence in domestic suppliers, and are therefore inclined to choose 

TWO
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2. CMO Growing Trend 

Leading companies are rising in China's CMO/CDMO industry, and the 
development pattern is becoming clearer. According to the analysis of the 
consulting firm Truesaw, local CDMO enterprises are now in an important 
stage of global industrial division of labor. Specifically:
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Local CDMOs have successfully penetrated into the global supply chain 
system of innovative pharmaceutical companies specializing in cGMP 
intermediates.
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Local CDMO companies are expected to make breakthroughs in the API 
and preparation supply chain system in the next three to five years.
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companies, the advantages of local production factors, and the gradual 
benchmarking with overseas CDMO companies in terms of quality system, 
the orders of external API and preparation CDMOs will probably be 
gradually transferred to China, thus driving domestic CDMO companies to 
become API and preparation CDMO supply chain associates of global 
pharmaceutical companies. Based on the experience gathered by domestic 
CDMO companies in the field of cGMP intermediates (all having more than 
15 years of experience), and the expansion rhythm of API and preperation 
CDMO capacities, it is expected to see booming API and preparation CDMO 
businesses in China in the next five to ten years.

The CDMO industry is growing faster than global R&D investment growth, 
implying that the outsourcing rate is continuing to rise. According to the 
data in the Hong Kong Stocks prospectus of Pharmaron Beijing Co., Ltd., the 
compound annual growth rate (CAGR) of global discovery, preclinical and 
clinical stage R&D investments is about 4.5% from 2018 to 2023, whereas 
the CARG of the global contracted manufacturing services market is about 
14.1% from 2018 to 2023 (the CARG of the small molecule CDMO market and 
biologics is approximately 10.6% and 22.9%, respectively), which implies 
that the manufacturing outsourcing rate of innovative drug companies 
keeps increasing. Based on the above mentioned production factor 
advantages of Chinese CDMO companies in terms of cost and efficiency, 
local CDMO firms are expected to uplift their global market shares as a 
growing number of innovative drugs are outsourced worldwide.With the continuous technological breakthroughs of domestic CDMO 

In addition to horizontal expansion of businesses (from preclinical stage to 
late stage and commercialization stage, and from intermediates to APIs 
and preparations), local CDMO companies closely follow the market 
demand to plan new business types to seek new business growth points. 
According to the business types laid out by leading enterprises, they 
mainly focus on the CDMOs of peptide and oligonucleotide (both WuXi 
AppTec and Asymchem have the capacity), antibody-based macromole-
cules (Asymchem is already in the process of making layout), and cell and 
gene therapy (WuXi AppTec has the capacity in China and the USA, and 
Porton has relevant capacity). In field of cell therapy in particular, Kymriah 
and Yescarta are the first CAR-T therapeutics in the world developed by 
Novartis and Gilead respectively, both going public in the USA in 2017. The 
number of CAR-T therapies continues to grow globally as indicated from 
the number of clinical treatments conducted so far, with a large demand 

Regarding its main business composition, the 2018 annual report shows 
that the company's preparation CDMO revenue hit 10%; it can also be seen 
in the New Drug Manufacturing and R&D Center Project Environment 
Impact Statement of WuXi STA (Changzhou) Co., Ltd. that the company has 
undertaken a large number of API CDMO projects (at least six APIs 
corresponding to 15 CDMO projects, accounting for 40%). Truesaw expects 
that its current API revenue share is likely to be 40%-50% (considering that 
the API production tonnage is much larger, the API revenue share is 
possibly even higher, though there are more intermediate projects). 

The current fundraising projects of local CDMO companies such as WuXi 
AppTec, Asymchem and Porton suggest that they are accelerating the 
layout of API and preparation capacities. Of Asymchem's existing capacity, 
the API capacity only makes up 175 m3 (the intermediate capacity is up to 
2,685 m3), and more than 90% of the capacity is for intermediates. Porton 
is also continuing to expand into the API and preparation CDMO industry, 
which means that local CDMOs are currently more involved in CDMO 
services for intermediates (non-cGMP and cGMP capacities) in global 
industrial segmentation. This is quite different from international CDMO 
giants Lonza and Catalent (international CDMO firms's small molecule 
CDMO business is basically focused on APIs and preparations).

Cell therapy is hopeful to enter an intensive approval phase in the next 
three to five years. According to the clinical registrations counted on the 
US ClinicalTrials.gov website, the research boom of CAR-T in China started 
from 2015, and China is currently tied with the USA in the number of 
registered clinicals (USA 379, China 365). Using "CAR-T" as a keyword, 
Truesaw searched the website for the number of clinical registrations 
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2.2  Local CDMO companies continue to gain momentum in market share

Globally: The global outsourcing rate of innovative drug manufacturing is 
expected to continually increase
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Longitudinal expansion of businesses: Actively exploring new business 
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between 2011 and 2019 worldwide and in the USA and China in the current 
year. It found that the global CAR-T research boom started in 2014, a 100% 
growth from the previous year. The U.S. accounted for 53.23% of the 
globally registered quantity during 2014, occupying an absolutely dominant 
position. After 2015, China saw a rapid growth in the CAR-T industry, and 
fully caught up with the USA with respect to the number of newly launched 
clinical trials in 2016. As of April 2020, the total number of ongoing clinical 
registration trials in China was only slightly lower than that of the USA, 
accounting for 36.6% of the total number (997) worldwide.

local innovative drug companies are seeking CMO/CDMO companies to 
reduce manufacturing costs and improve supply efficiency.

Asymchem:  It had more than 10 NDA (new drug application) projects on 
hand from Chinese clients at the end of 2019, while the number of orders 
on hand for domestic NDA projects grew rapidly to more than 20 in 2020H1, 
making the company's 2020H1 domestic revenue hit RMB 140 million 
(138.21% YoY growth vs. 26.59% YoY growth in 2019).

WuXi AppTec: It undertook 26 MAH projects from domestic clients in 
2020H1, including four commercial manufacturing projects, and the domes-
tic income growth increased to 50.48% in 2020H1 from the 10.05% in 2019.

Jiuzhou Pharmaceutical: The company is providing CDMO services for 
Betta Pharmaceuticals's ALK inhibitor enzatinib, which has just been 
approved to go on the market.

Tianyu Pharm: The company is also expected to undertake the CDMO 
services for Jiangsu Hengrui's innovative medicines, i.e., Retagliptin, 
Henagliflozin, Apatinib, and Imrecoxib, according to the In-depth Report on 
Tianyu Pharm — An Undervalued Technology Platform-based API Company 
written by Truesaw. The demand for CDMO from local innovative drug 
companies also continues to grow, as evidenced by the above CDMO 
companies. It is projected that as more local innovative drug companies 
enter the commercialization stage, they will bring more domestic orders 
for local CDMO companies, hopefully to maintain the rapid growth in the 
domestic income of local CDMO companies in the next three to five years.

WuXi AppTec is expected to become the local leader in the cell and gene 
therapy CDMO business. The company's 2020 semi-annual report shows 
that it provided CDMO services for 31 clinical-stage cell and gene therapy 
projects, including 22 Phase I clinical trial projects and nine Phase II/III 
clinical trial projects as of June 30, 2020. In July 2020, WuXi AppTec signed 
a new contract for a late-clinical trial stage allogeneic cell therapy 
manufacturing project, which is currently under FDA priority review. 
Truesaw believes that as more and more cell and gene therapy projects 
advance to the late clinical stage, the company's revenue may enter a 
period of performance acceleration. Porton's cell and gene therapy CDMO 
department has also started to undertake projects. Inactivated whole-viri-
on vaccine candidates developed by Sinopharm's Beijing Institute and 
Wuhan Institute:

Benefited from the MAH system, the domestic CDMO demand increases 
quickly, leading to elastic market dividends. Domestic businesses: For STA 
and Asymchem, the 2020H1 domestic revenue grew faster than overseas 
revenue brought in by MAH orders. The omens for continued release of 
local innovative drug CDMO demands are  propitious. The MAH system 
drives domestic businesses to grow at a high rate, which is expected to 
maintain a high growth trend in the next three to five years. It is worth 
noting that along with the formal introduction of the MAH system in 2019, 
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Domestically: MAH drives high growth in local CDMO demand
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that the local class 1 small molecule INDs hit a record high in 2020, meaning 
that the local small molecule IND CDMO demand will grow fast from 2023. 
It is likely to witness the first wave of accelerated growth of local innova-
tive drug CDMOs driven by the MAH system between 2019 and 2023, which 
is also demonstrated by the small molecule CDMO performance data of 
Asymchem and WuXi AppTec.

The local small molecule CDMO market is predicted to grow fast in the next 
five to ten years. The years between 2023 and 2026 are expected to usher 
in an explosion in the scale of domestic small molecule innovative drugs on 
the market, contributing to the rapid and steady growth of local CDMO 
performances. Domestic small molecule innovative drugs already outnum-
bered imported innovative drugs in 2016, and maintained a leading position 
between 2017 and 2020. According to the 7-9 year R&D cycle of INDs (until 
put on sale), it is estimated to see a sales peak of local class 1 small 
molecule innovative drugs between 2023 and 2026, and it can also be seen 
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3. CDMO Development Path and Business Format Characteristics
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CDMO market characteristics: Large space, fast growth, and remarkable "long 
tail effect" on the decentralized market.
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① In terms of space, according to the analysis of the international consult-
ing firm Frost and Sullivan, the global CDMO market space for intermedi-
ates and APIs is estimated to be USD 83 billion in 2020, of which about one 
third of the market consists of orders from the Asia-Pacific region; the 
CDMO market space for DFs is USD 26 billion or so, and the overall market 
size and penetration rate are smaller than those for intermediates and APIs; 
the overall CDMO market growth rate (6%) is higher than the drug sales 
growth rate (4%), and this indicates that the overall outsourcing penetra-
tion rate is still increasing. 

① Unlike the production outsourcing in other industries, drug manufactur-
ing and circulation process is strictly regulated, and preparation manufac-
turers are directly responsible for end-use quality, thus leading to long 
inspection and service cycles for drug manufacturing outsourcing; the 
global patent medicine margin rate is 80-90%, and the cost advantage is 
only one of the aspects examined by drug companies, whereas compliance, 
flexibility and stable supply are the core of inspection (the embodiment of 
technical content).

According to Truesaw, CDMO business is essentially the commercial 
application of advanced process, not only linking the manufacturing 
industry for scaling up production and cost control, but also linking the 
R&D end for technology iteration and process optimization. Truesaw 
reviewed and studied the development course, financial performance, and 
other factors of top CDMO companies, among which Lonza, as a global 
leader that has long been floated on the stock market and a complete 
industry chain, was taken for case study.

Based on the company's performance and strategic choices, Truesaw 
divides Lonza's development into three stages:

② CDMO/CMO, unlike CRO, has only seen the trend of capacity transfer 
and outsourcing acceleration in the past five years as a result of big 
pharma's strategic adjustment (major premise), the technology platform/-
compliance productivity construction cycle, and the service trust relation-
ship accumulated to the inflection point of fulfillment in essence; in 
contrast to the business model that relies on labor force and cost, the 
production side transfer has strong time and investment barriers, which 
causes staged differences in company performance.

%3

② In terms of regional distribution, the global supply of CDMO projects in 
2019 (Note: globalization project refers to the various parts of the project 
are completed by the participants from different regions of the world) is 
only 15% of the total, and most projects are still implemented by local 
organizations.  

③ In terms of project price, 12% of global CDMO projects contributed 65% 
of global CDMO market income in 2019, suggesting a prominent long tail 
effect on the decentralized market.
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In 2000-2005, the CDMO income CAGR was estimated to be 5.1%, mostly 
endogenous growth. In 2003, the company obtained long-term production 
orders for Genentech's Rituxan and BMS's Abatacept, and strengthened its 
cell reactor productivity construction at the same time. However, the 
revenue growth fluctuated significantly due to the order structure and 
collaborative medicine launching progress.

In summary, Truesaw thinks that stage and explosion are the distinctive 
features of CDMO business model. Three periods, namely ① construction 
cycle of capacity and technology platform; ② product certification & 
transfer cycle; ③ commercialization project cultivation and launching 
cycle, are uperimposed, and only when the company's client structure, 
project echelon, and capacity layout reach a certain scale, it is able to 
disperse the performance volatility caused by investment and product 
cycle; the performance increment contributed by commercialization 
projects is significantly higher than that of clinical phase projects, so under 
the funnel effect + project reserve, the later-stage income growth will 
continue to accelerate.

Reviewing Lonza's development course, Truesaw noticed the front-loading 
of investment in fixed asset capacity and intangible assets (technology 
platform). The rise in capacity utilization and the acceleration of technolo-
gy licensing in the later stage will generate obvious scale economies effect. 
When the company's income and capacity enter a new stage of develop-
ment, it is expected to see a continuous increase in EBIT Margin.

① In fixed asset investment, the company's 2006-2009 capital expendi-
ture/total assets ratio (10.6% on average) was much higher than in 
2016-2019 (4.4% on average): EBIT/PP&E averaged 7.8% in 2006-2009 and 
23.7% in 2016-2019. The magnitude of fixed asset investment reduced but 
the profit-generating capacity of a single asset was significantly improved.

② In intangible investment, the technology platform is realized in various 
ways, and the GS Gene Expression System (note: GS refers to glutamine 
synthetase), which was designed and iterated independently, has been 
promoted and launched in customized versions (such as Roche's Zenapax®, 
Medimmune's Synagis® and Alexion's Solaris®), shortening the cell 
construction time from 105 weeks to 19 weeks while extending the 
advantages of the clinical stage technology platform to the commercial 
manufacturing stage; in addition, the Cocoon®, XS Microbial Expression™, 
Nucleofector™, and Ibex™ platforms have a strong influence in cell therapy, 
biologic drug research and development, etc. With respect to the R&D 
expense ratio, the company increased its R&D investment in technology 
platforms and other areas during the accumulation period from 2000 to 
2013. As the technology platforms became matured and more diversified, 
the R&D expense ratio declined notably, leading to a substantial increase in 
net profit margin.

Apart from Lonza, Truesaw also studied the business composition, 
development path, and industry chain division of global CDMO leaders, 
which were closely followed, regarding whole industry chain layout, by 
Lonza and WuXi AppTec and their affiliates. European traditional CDMO 
enterprises focus more on a few areas of expertise or use M&A to quickly 
penetrate into other aspects of the industry chain, and CDMO platforms in 
India and China, on the other hand, have the characteristics of product-ori-

ented companies. Take Lonza for example. It started from the field of fine 
chemicals, emphasized the capacity investment and project reserve of 
large and small molecule APIs and intermediates at the early stage of 
development, and gradually strengthened early R&D and late-stage 
production in the domain of cell and gene therapy by means of M&A in the 
later stage. Finally, it entered the preparation field. The natural cycle 
fluctuations of each project were better apportioned by the layout of the 
whole industry chain, and the integration of systematic technology 
platforms created a synergistic effect among the projects of various 
businesses and stages. For other competitors in the industry, getting into 
different aspects of the industry chain is time-consuming, labor-intensive 
(integration difficulty) and capital-intensive. However, platform companies 
have certain barriers and advantages.

To sum up, under the business model of stage, economies of scale, and 
platform integration, platform companies are stable in terms of high 
barriers and its profitability is expected to continually improve; in the 
context of strong regulation and slow cycle, inflection point-type compa-
nies have a highly certain performance elasticity and more salient growth 
attributes. In recent years, domestic CDMO companies have been moving 
from the capacity building period to the performance realization period, 
while product-oriented companies (such as API companies) are transform-
ing at a faster pace.

%3

Lonza has a rich client structure and a rich product structure. In 2006-2012, 
the CDMO income CAGR was estimated to be 9.5%, as a result of intensive 
capacity, technology and company acquisitions in the macromolecule field, 
and the acquisitions of Arch Chemicals and Amaxa enhanced the company's 
layout in microbiology and cell therapy; the utilization rate of the 
pre-investment capacity increased significantly in the period (some 
reached 70-90%), and the company established long-term strategic 
partnerships with an array of new biologics giants, including Novartis, Teva, 
GSK, etc., and also took the manufacturing orders of APIs, such as Abbott's 
Humira, Glaxo's Ofatumumab, Merck Sharp & Dohme's Raltegravir, and 
AstraZeneca's Vandetanib. 

In 2013-2019, the CAGR of CDMO income was estimated to be 14.5%, with 
M&A focusing on early-stage project research and development, special 
preparations (acquisition of Capsugel and Novartis sterile filling plant), etc., 
and an increasing number of technology platform licensed-out agreements 
were signed. In 2016, the Lonza's self-developed GS Gene Expression 
System™ technology platform was used for 32% of FDA-approved biolog-
ics; a group of blockbusters for which it undertook early-stage R&D were 
put on sale, such as Ibrutinib, Rucaparib, Voclosporin, and Remsima. 
Commercialization projects kept increasing performance. From the 
perspective of client structure, project echelon, and industry chain layout, 
the company's large molecule, small molecule, and cell therapy businesses 

entered a new phase and the net profit margin continued to improve.
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Economies of scale: Does the CDMO business model have the scale 
economies effect?
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In terms of platform integration: Europe and the U.S. expand service 
platforms using diversified technology, whereas China and India have more 
hybrid products and service based platforms.
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4. CMO Companies

The CMO companies in Europe and the United States, such as Catalent, 
Lonza, Boehringer Ingelheim, and Patheon, feature strong production 
management capabilities, complete quality systems, and high market 
maturity, and slow growth rate. As the CMO/CDMO companies in China, 
India, and other emerging countries continue to improve their comprehen-
sive technology levels, integrated management systems, and intellectual 
property laws, companies such as WuXi Biologics in China and Jubilant in 
India have become strong competitors of North American, European, and 
Japanese enterprises.

����〄㾝嚋ⲃ
4.1 Background & introduction
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China's CMO market is gradually increasing in size and taking over global 
CMO capacities. From 2012 to 2019, The CAGR of China's CMO market size 
went up to 18%, higher than the global CMO market growth rate. A report 
published by the consulting firm Informa shows that the CMO market size 
in China reached RMB 44.1 billion in 2019, making up 7.9% of the global CMO 
market size. China's CMO market size is predicted to exceed RMB 50 billion 
in 2020.

The concentration of domestic CMO industries is low. The market share of 
TOP 5 companies only accounts for 20% of the entire domestic CMO 
market. STA is the largest CMO in China, with a market share of 6%, 
followed by Asymchem (4%), Porton (4%), WuXi Biologics (3%), Apeloa 
Pharmaceutical (3%), and Jiuzhou Pharmaceutical (2%). The industry 
concentration is low.

Judging from the product type, the proportion of biologics in China's CMO 
business will exceed that of small molecules, rising from 17% in 2014 and 
33% in 2018 to 52% in 2023, according to the consulting firm Frost & 
Sullivan. In the small-molecule CDMO segment, the domestic players at the 
forefront are STA, Asymchem, Porton, and Jiuzhou Pharmaceutical, holding 
29%, 19%, 12%, and 5% of market shares, respectively. In the large molecule 
CDMO segment, WuXi Biologics is a dominant player with a market share of 
75.6% in 2018. The competition pressure is generally low, and does not give 
rise to the situation that all flowers bloom together.

On the part of geographical distribution, China's CMO industry is mainly 
concentrated in the Yangtze River Delta region, especially in Jiangsu and 
Zhejiang provinces where the industry cluster effect is most obvious, 
including WuXi AppTec, ABA Chemicals, Tianyu Pharm, Jiuzhou Pharmaceu-
tical, Lianhe Chemical, Hisun Pharmaceutical, and Apeloa Pharmaceutical, 
among other well-known drug firms.

%3

According to HSMAP's database, there are 430 CMO companies in China as 
of February 2020. From 2000 to 2019, the increase in the number of domes-
tic CMO companies is on a downward trend, and the overall quantity and 
scale of CMO companies tend to stabilize.

Founded in 1897 in Switzerland, Lonza is the largest CMO company in the 
world. It currently has 37 plants worldwide in more than 20 countries, and 
realized RMB 38.794 billion of operating income in 2018. Its main businesses 
are "Pharmaceuticals, Biotechnology & Nutrition" and "Characteristic 
Ingredients". The former includes R&D and manufacturing services for 
small-molecule chemical drugs, large-molecule biologics, cellular and 
genetic technology biologics, as well as healthcare products, nutritional 
ingredients, and drug delivery systems. The company's key development 
regions are Europe and the United States, with the latter representing the 
biggest share. In recent years, Lonza has quickened its steps in the Chinese 
market and expanded its biologics CDMO productivity. In 2020, Lonza's 
17,000 m2 factory was completed and started operation in the Sino-Singa-
pore Guangzhou Knowledge City, providing development and manufactur-
ing services from the preclinical to early commercialization stage.
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Global and China's CMO Industry Market Size and Growth Forecast 2011-2020
 ( Source: Western Securities R&D Center )
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Changes in Global Market Shares of China's CMO Industry Market Size 2011-2019 
( Source: HSMAP )
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Changes and Trends in the Number of Domestic CMO Companies 2000-2018
( Source: HSMAP )
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STA, a subsidiary of WuXi AppTec with operations in both China and the 
United States, is the largest CDMO in China, mainly responsible for the 
CMO business of small molecule drugs, and ranks first in China in terms of 
market share, revenue, and net profit. In 2020, the company's CDMO service 
projects involved 575 new drug molecules, of which 45 were in clinical 
phase III and 28 approved for marketing, bringing in a total of RMB 5.252 
billion operating income. In February 2021, STA announced that it is going 
to purchase the manufacturing site of the global giant Bristol-Myers Squibb 
(BMY US) in Couvet, Switzerland. The Couvet factory will become its first 
manufacturing site in Europe. In May 2021, STA and WuXi Biologics jointly 
announced to set up a joint venture WuXi XDC, which will focus on CDMO 
services for bioconjugates such as antibody-drug conjugates (ADCs).

Established in 2007, Catalent is the largest CMO firm in the U.S., and 
realized USD 3.094 billion operating income in 2020. The services cover the 
provision of CDMO services for innovative drugs in clinical trials and 
preparations in the commercialization phase. Catalent has participated in 
more than 50% of all new drug projects approved by the FDA in recent 
years, and its 30 global bases manufacture or package more than 100 billion 
products each year. More recently, the company has expanded its business 
and capacity through mergers and acquisitions, and successively bought a 
wealth of gene/cell therapy companies, such as Paragon BioServices, 
MaSTherCell Global, and Promethera Biosciences.
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Founded in 2005, Porton was successfully listed on the Growth Enterprise 
Market (GEM) of Shenzhen Stock Exchange in 2014 as one of the earliest 
listed CMO companies in China. After more than 15 years of rapid develop-
ment and accumulation, the company has grown into one of the domestic 
leading and internationally recognized CDMO companies. Sticking to the 
idea of "enabling the public's early access to good medicines", Porton is 
committed to providing CDMO services for chemical APIs, chemical 
preparations, and biologics throughout the life cycle from preclinical to 
clinical trials and to drug launching. The CDMO "Troika" of APIs, prepara-
tions, and biologics is working together to provide customers with 
excellent end-to-end integrated services. In 2020, its R&D investment was 
RMB 158 million, and its R&D and technology team consisted of 700 people 
at least. By the end of 2020, the company held 40 invention patents 
(including 31 domestic patents and 9 foreign patents) and four PCT patents.

������⽇艗肅⟧�1PSUPO�1IBSNB�4PMVUJPOT�-UE��	1PSUPO

⽇艗肅⟧䧭用✵����䎃����䎃䧭⸆㖈帿❜䨾⚌匣♳
䋑僽㕂ⰻ剒傍♳䋑涸$.0Ⱆ⛓♧կ絑鵂⼧❀⡮䎃䘯
鸟〄㾝♸獤稡Ⱆ䊺䧭⚹㕂ⰻ곭⯓ծ㕂꣢雩〳涸
$%.0⟱⚌⛓♧կⰖ猥䭯雮㥩蚋刿傍䟃⿺㣐⠍涸椚
䙁荝⸂✵䲿⣘➢⚰䎯ⵌ⚰䎯霚낉湬荛蚋ㅷ♳䋑Ⰼ欰
ㄐワ劍䨾⻊㷖⾲俱蚋ծ⻊㷖ⵖ⿺欰暟蚋$%.0剪⸉
⾲俱蚋$%.0ծⵖ$%.0⿺欰暟$%.0♲끻끩鲨ざ
⸂遤⚹㹐䨪䲿⣘⼾馊涸畮ⵌ畮♧⡤⻊剪⸉կ����䎃
灇〄䫏Ⰶ����➉⯋灇〄䪮助㔙ꢭ錞垷���⡮➃䨔荛
����䎃䏀Ⱆ䊺蜦䱇勉涸〄僈⚁ⵄ��고Ⱖ⚥��고㕂
ⰻ⚁ⵄ�고㕂㢪⚁ⵄ1$5⚁ⵄ�고կ

劍*劍**劍媯��⚡㖈た劍⚰䎯***劍⟄⿺�⚡
㖈㉁⚌⻊欰❡媯կ곫雦ⵌ����䎃たⰖ㖈⚥㕂ծ昶
㼷Ⱎծ繠㕂ծ䗞㕂ㄤ倝⸈㗗錞ⴢ涸欰暟ⵖ蚋欰❡㛇㖑ざ雦
❡腊㼜鴪ⵌ � � ♰⼮կ � � � � 䎃Ⱆ佐渤ず嫱㟞
�����鴪ⵌ�����➉⯋➃字䋏嬁ⵄ㟞�����荛�����
➉⯋կ
WuXi Biologics is the only Chinese biopharmaceutical company receiving 
the "CMO Leader Award" (jointly awarded by the Life Science Leader 
magazine and the Industry Standard Research). The company not only won 
the award for 23 straight years from 1998 to 2021, but also received the 
prizes of the following categories: "Quality", "Reliability", "Service", "Profes-
sionalism", "Competence", and "compatibility", which have fully demon-
strated WuXi Biologics' global leading biopharmaceutical technology 
platform and high quality system standards. As of March 22, 2021, WuXi 
Biologics has 361 integrated projects in development on its platform, 
including 190 in preclinical studies, 137 in early clinical trials (Phase I, Phase 
II), 32 in late clinical trials (Phase III), and two in commercial manufacturing. 
The Company's planned biopharmaceutical manufacturing sites in China, 
Ireland, the United States, Germany, and Singapore are predicted to have a 
combined capacity of 430,000 liters after 2024. In 2020, its earnings 
increase 40.9% from a year ago to RMB 5.612 billion and its gross profit is up 
by 52.7% to RMB 2.533 billion.
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In recent years, pharmaceutical companies have hired a lot of outsourcing 
firms to cut the cost, which, together with a strong incentive for large 
pharmaceutical companies to address overcapacity and small- and 
medium-sized pharmaceutical companies to seek transformation, has 
facilitated China's CMO/CDMO industry to continually explore new 
markets. The market of China's CMO/CDMO industry is estimated to scale 
up at a high-level CAGR between 2020 and 2024.

There will be more diversified development paths for the CMO/CDMO 
industry in China. One is to expand the layout of the industry chain and 
strive for greater profit margins. To improve the added value of overall 
services and profitability, and to break away from the fierce competition at 
the tail end, CMO companies can branch out to the upstream of the 
industry chain, and develop a CDMO model or carry out "API+DF" integrated 
layout. Compared with traditional CMO companies, CDMO companies 
extend their business to preclinical research, clinical trials, and commercial 
manufacturing and management, and deepen their cooperation with other 
pharmaceutical companies throughout the life cycle of the drugs, ranging 
from design, R&D, clinical trials, and supply chain management in the early 
stage to the manufacturing in the later stage, thus enhancing "customer 
binding rate" and loyalty. Second is to concentrate on advantageous 
segments to form a differentiated competitive pattern. In addition to 
penetrating the upstream of the industry chain and expanding the business 
model, highlighting different drug segments will be another option for 
CMO/CDMO companies. As the pharmaceutical industry is diversified in 
varieties, it is difficult for a single firm to achieve high-standard uniform 
coverage of all varieties. In the short term, local CMO/CDMO companies 
will still rely on their respective expertise in different pharmaceutical 
segments and focus more on cooperation with pharmaceutical companies 
in advantageous fields to promote the healthy development of the domes-
tic pharmaceutical manufacturing industry.

Asymchem came into existence in 1998, and now ranks second in the 
domestic small molecule CMO field and gradually extends its service chain 
to chemical macromolecules such as nucleic acids, peptides, polysaccha-
rides, and biologics based on its competitive advantages in the CDMO 
domain of small molecule innovative drugs, as well as clinical research 
services. The company is working with 11 of the top 15 global pharmaceuti-
cal companies, and its core users include Merck Sharp & Dohme (MSD), 
BMS, AbbVie, Pfizer, Novartis, etc., through which a high percentage of 
sales revenue is generated. Asymchem realized RMB 1.423 billion, RMB 1.835 
billion, RMB 2.460 billion, and RMB 3.150 billion operating income respec-
tively between 2017 and 2020, with the CAGR up to 30.33%. In 2020, 
Asymchem completed a total of 686 projects, including 32 commercializa-
tion phase projects, 241 clinical phase projects (including 42 clinical phase 
III projects), and 413 technical service projects.
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