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Abstract: Molecular diagnostics is an important part of personalized medicine and has become the main driving force of the in vitro 
diagnostics industry. In recent years, China’s molecular diagnostics industry has been growing rapidly, despite its small size. Based on 
literature research, expert interviews, and field investigation, we performed an intensive market analysis of the current situation of the 
domestic molecular diagnostics industry. The aim of this study is to explore the characteristics of the domestic molecular diagnostics 
industry; identify opportunities and challenges in innovation, industrial transformation, and related policies and regulations; and 
propose approaches to overcome existing constraints under the current administrative system. This analysis is of great significance for 
promoting the development of China’s molecular diagnostics industry.
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1  Introduction to the molecular diagnostics 
industry and significance of strategic research 
on the development of the molecular diagnostics 
industry

1.1  Introduction to molecular diagnostics techniques

In November 1999, the American Society for Investigative 
Pathology and Association for Molecular Pathology jointly 
published The Journal of Molecular Diagnostics, marking the 
advent of the molecular diagnostics filed [1]. 

Molecular diagnostics is based on molecular biology theo-
ry, which uses molecular biological techniques and methods to 
study the structures or expression changes of human endogenous 
or exogenous biological macromolecules, as well as to provide 
information and a foundation for the prevention, diagnosis, and 
treatment of diseases [1]. Reviewing the development of molec-
ular diagnostics during the past 20 years, one can divide the field 
into three stages:

(1) Nucleic acid hybridization was utilized to diagnose genet-
ic diseases.

(2) Advancements in polymerase chain reaction (PCR) tech-
nology promoted the rapid development of molecular diagnos-
tics, particularly the popularization and application of quantita-
tive PCR and real-time PCR.

(3) Numerous high-throughput detection technologies, 
represented by biochip technology, were developed, breaking 
through the limitations of traditional detection methods. These 
technologies are characterized by high sample processing capac-
ity, high-throughput, high-integration, and automation and have 
become an emerging force in molecular diagnostics [1]. Biochip 
technology includes microarray and microfluidic chips and is ap-
plied to analyze various biomolecules, including genes, proteins, 
cells, and tissues. This technology shows potential for different 
applications and possesses commercial value. 

Thus far, DNA hybridization and PCR are considered 
the most basic and common methods in molecular diagnos-
tics. However, technologies such as microarray chips and  
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second-generation sequencing with microfluidic chips have been 
rapidly developed and extensively investigated.

1.2  Significance of strategic research on the development of 
the molecular diagnostics industry

Modern medicine has been undergoing a shift from standard-
ized medicine to personalized medicine. Personalized medicine 
is a new medical model that considers disease early warning, di-
agnosis, prognostic evaluation, and medication guidance (mainly 
at the genetic level) to achieve accurate diagnosis and effective 
treatment. Molecular diagnostics is an important component 
of personalized medicine, and the continuous development of 
molecular diagnostics has advanced from disease diagnosis and 
treatment to whole life health monitoring, focusing on the pre-
vention of diseases and improvement in the overall population 
health status. This field has shown a remarkable social economic 
importance. In 2015, President Barack Obama, in his State of the 
Union address, announced the launch of a precision medicine 
program amounting to 215 million USD. Precision medicine has 
been widely explored based on its core idea, i.e., to fully con-
sider individual differences in terms of genes, environment, and 
lifestyle and improve the effectiveness of disease prevention. 
Thus, molecular diagnostics is an indispensable part of precision 
medicine.

In terms of application maturity and market acceptance, mo-
lecular diagnostics applications include: ① rapid and sensitive 
diagnosis of infectious diseases and drug resistance (including 
blood screening); ② genetic disease detection used for reproduc-
tive health (including chromosomal disease detection); ③ early 
tumor diagnosis, molecular typing, and targeted therapy; and ④ 
pharmacogenomics.

2  Research progress on the global molecular 
diagnostics industry

2.1  Global molecular diagnostics industry is undergoing 
rapid development

In vitro diagnostics (IVD) refers to the use of medical in-
struments and reagents to assess specimens of human blood, 
urine, feces, tissues, and other body fluids to identify diseases 
and infections. According to a report on IVD by Allied Market 
Research, the global IVD market was worth 53.3 billion USD 
in 2013 and is expected to reach 58.8 billion USD in 2018 and 
74.7 billion USD in 2020 [2]. The United States is a global IVD 
innovation center with the largest market, showing a 3 %–5 % 
annual compound growth rate (CAGR) per year, and its market 
is predicted to reach 30.1 billion USD in 2020. Asia has the fast-
est growth rate with a CAGR of 7.49% [2].

Among the many market segments of the IVD industry, mo-
lecular diagnostics is the most prominent and considered a major 

growth driver. The proportion of molecular diagnostics to IVD 
has increased from 2 % in 1995 to 11 % in 2012. In 1995, only 
100 companies were engaged in molecular diagnostics. Howev-
er, with the rapid global development of molecular diagnostics 
methods, this number has increased to more than 500 in 2010 [3].  
Some of the most well-known companies include technology 
providers such as Thermo Electron Corporation (known as 
Thermo Fisher Scientific), Agilent Technologies, Illumina, GE, 
and Siemens AG, as well as drug manufacturers such as Roche, 
Bayer Group, and Abbott Pharmaceutical Co., Ltd. Molecular 
diagnostics also has a high degree of market centralization.

2.2  Development rate of the molecular diagnostics industry 
in China is higher than that in other countries, with broad 
market prospects

Molecular diagnostics in China initially emerged in the 1960s 
and 1970s. Various technologies, such as radionuclide labeling 
based on nucleic acid probes, dot blotting, Southern blotting, 
and restriction fragment length polymorphism linkage analysis, 
were developed in the 1980s. Since the popularization and ap-
plication of PCR technology in the 1990s, molecular diagnostics 
techniques have been rapidly established in China and applied in 
clinical laboratories.

In 2013, the global IVD market reached 53.3 billion USD, 
whereas the IVD market in China was approximately 20 bil-
lion CNY [4]. In the sub-sectors of the IVD industry in China, 
biochemical diagnostic technology has entered a mature period 
and become nationalized with an annual growth rate of less than 
10 %. Immunological diagnosis is rapidly developing with che-
miluminescence methods, and the industrial growth rate of this 
technique is between 15% and 20%. Because of the advantages 
of convenience and low-cost, point-of-care testing (POCT) has 
been growing at a rate of approximately 24 %. Molecular di-
agnostics is considered the fastest growing sub-industry in the 
IVD industry, with an annual growth rate of approximately 30% 
(Fig. 1) [5], which is 2-fold higher than the global average annu-
al growth rate.

Despite its small size, China’s molecular diagnostics market 
is growing rapidly. Its market size increased from 1.65 billion 
CNY in 2010 to approximately 4.59 billion CNY in 2014, with 
a CAGR of 29.1 %, and its share of the IVD market increased 
from 11 % in 2010 to 15 % in 2014. The growth rate of the 
molecular diagnostics market is higher than the overall growth 
rate of IVD [5].

After more than 20 years of development, the molecular 
diagnostics industry in China has shown great potential for in-
dustrialization. More than 150 enterprises and other institutions 
participate in the research and development of products related 
to molecular diagnostics, including CapitalBio Co., Ltd., Daan 
Gene Co., Ltd., United Gene Group, and the Beijing Genomics 
Institute.
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Similar to the global molecular diagnostics market, PCR is 
an advanced molecular diagnostics technology in China and 
accounts for the largest marker share (approximately 40 %) [5].  
Gene chip technology and microfluidic chip-based second- 
generation sequencing technology also have good prospects. 

2.3  New IVD technologies are successively emerging and 
developing rapidly

Although PCR remains a market-accepted and relatively ma-
ture technology, a series of new technologies has emerged in the 
field of IVD and shown potential for future clinical applications.

2.3.1  Continuous innovation in PCR technology
After years of development, many technologies such as mul-

tiplex PCR, nested PCR, reverse transcription PCR (RT-PCR), 
and real-time fluorescence quantitative PCR have been derived 
from conventional PCR. With RT-PCR, molecular diagnostics 
can be used to extend beyond the DNA level and detect defective 
genes at the RNA level. Thus, pathogens such as viruses that use 
RNA as their genetic material can be conveniently detected. The 
most widely used fluorescent quantitative PCR technology adds 
a specific fluorescent probe to nucleic acid amplification. Thus, 
amplification can be monitored in real time and quantitative de-
tection can be performed.

Digital PCR is a tool for absolute quantification of DNA based 
on single-molecule PCR. A large amount of diluted DNA is dis-
persed into micro-reactors via microfluidic techniques. The num-
ber of DNA templates per reactor is less than or equal to 1 [6].  
After the PCR is complete, the fluorescence signal in each  
micro-reaction well is measured. The wells containing the target 
sequence template fluoresce, whereas the wells without target 
sequence template produce no signal. Based on these observa-
tions, one can calculate the concentration of a nucleic acid to be 

tested in the original solution. A droplet digital PCR instrument 
developed by QuantaLife, Inc., which was acquired by Bio-Rad 
in 2011, has been used in many fields, such as pathogen detec-
tion and single-cell gene expression detection.

2.3.2  Advancements in non-nucleic acid detection technology
In addition to the direct detection of nucleic acids, the de-

tection of non-nucleic acid biomolecules (e.g., proteins) is an 
important aspect of molecular diagnostics. Protein chips remark-
ably improve the throughput of protein detection by methodical-
ly fixing proteins on glass and other solid-phase media and then 
using a fluorescently labeled antibody to react with the targets. 
Fluorescence reveals the corresponding protein levels. This 
method can be used for high-throughput protein detection.

2.3.3  Advancements in sequencing technology 
Sequencing technologies are unique means by which nucleic 

acid sequences can be directly obtained, and such technologies 
are an important component of molecular diagnostics techniques. 
The termination method developed by Sanger in 1977 is the most 
classic first-generation sequencing technique and remains the 
most commonly used method to obtain nucleic acid sequence in-
formation. In 2005, 454 Life Sciences, Inc. (acquired by Roche) 
launched a pyrosequencing-based high-throughput genome se-
quencing system that pioneered second-generation sequencing. 
In contrast to first-generation sequencing, second-generation 
sequencing involves simultaneous synthesis and sequencing. In 
this technique, a DNA library is formed by DNA fragmentation 
and expanded after a fragment is cross-linked to a carrier. This 
library is then simultaneously sequenced and synthesized on 
the carrier. Second-generation sequencing has rapidly expanded 
the throughput of gene sequencing, enabling simultaneous de-
tection of large amounts of DNA. Therefore, this technique is 
also known as deep sequencing or next-generation sequencing. 

A
nn

ua
l g

ro
w

th
 ra

te
 (%

)

Molecular
diagnosis
29 %

Immunological
diagnosis

Profit

Formation peroid Growth peroid Mature peroid

Peroid

Recession peroid

Sales
30

20

10
18 %

Biochemical
diagnosis
7 %

POCT 
24 %

Fig. 1. Development of molecular diagnostics industry in China [5].



004

Strategic Research on the Molecular Diagnostics Industry in China

After more than a decade of development, second-generation 
sequencing has become advanced and commercialized. Common 
platforms include Roche 454, Illumina Solexa, ABI SOLID, and 
Life Ion Torrent, but the Roche 454 and ABI SOLID systems 
have been phased out. Breakthroughs have been made in the 
metagenomics identification of pathogenic microorganisms, 
analysis of fetal DNA in maternal blood for prenatal diagnosis, 
and pharmacogenomics for personalized medicine. However, the 
development of second-generation sequencing presents new re-
quirements compatible with developments in the bioinformatics 
field.

Because second-generation sequencing is continuously under 
development, third-generation sequencing technology character-
ized by single-molecule DNA sequencing has emerged. In 2008, 
Helico BioScience first reported a single-molecule sequencing 
technology based on total internal reflection microscopy (TIRM) 
[7] and successfully launched the third-generation sequencers 
PacBio RS II and PacBio Sequel. Pacific Biosciences further 
developed single-molecule real-time (SMRT) sequencing tech-
nology, and Oxford Nanopore Technologies developed nanopore 
sequencing technology. These technologies may also be useful 
for molecular diagnostics in the future.

2.3.4  Continuous POCT development
POCT and molecular diagnostics are the two fastest growing 

fields of IVD. POCT products have three characteristics: a short 
detection time, flexible detection locations, and easy operation. 
The development goal of a POCT platform is to fully integrate 
multi-step detection into one system so that users only need to 
add a sample, and the system can finish the remaining steps ful-
ly automatically, thus achieving “sample in, product out.” The 
terminal data generated by POCT can be transmitted to medical 
institutions and provide remote services for customers.

2.3.5  Gradual maturation of molecular imaging technology 
Molecular diagnostics refers to “in vitro diagnostics,” i.e., 

IVD is conducted after samples are collected from test subjects. 
With the development of medical imaging technology, “in vivo” 
molecular diagnostics or in vivo molecular imaging has become 
available. In molecular imaging, cellular functions can be visu-
alized and molecular processes within living organisms can be 
monitored noninvasively. This is essential for the early diagnosis 
and typing of tumors, drug target detection, and prognostic eval-
uation of many diseases, particularly tumors. Molecular imaging 
involves molecular probes, systematic measurement, data analy-
sis, and processing [8]. This technology may be further improved 
for multi-modal molecular imaging. Su et al. [9] targeted epi-
dermal growth factor receptor (EGFR) by using a 64Cu-labeled 
heterogeneous nanocomposite structure material with gold–iron 
oxide and visualized EGFR at different levels by PER, MRI, and 
optical tri-modal imaging, which can sensitively detect EGFR 
expression. Although molecular imaging has been applied in the 

field of cancer diagnosis and treatment, its clinical application 
has been unsuccessful because of the high cancer heterogeneity, 
complex microenvironments, and special anatomical features. 
Therefore, molecular imaging requires improvement before it 
can be widely applied.

2.4  National policy support and market environment

In China, the supervision environment of industries related 
to genomics has experienced a lax period (before 2014), stag-
nation period (February 2014), partially released period (from 
June 2014 to December 2014), and encouraging period (2015 to 
now). IVD is an important development area in the 13th Five-
year Plan. Supervision departments are gradually supporting the 
development of this industry, creating a rare opportunity for the 
IVD industry.

As pressure on the control of medical insurance fee increases, 
hospital revenue sources are gradually shifted from medicines 
to medical services. The status of IVD, including molecular 
diagnostics, is slowly rising [5]. On January 5, 2016, the State 
Council issued the Decision on Implementing the Universal 
Two-child Policy and Reforming and Improving the Manage-
ment of Family Planning Services. In the field of non-invasive 
prenatal screening alone, the two-child policy leads to the extra 
birth of millions of newborns each year, creating a market of 
700 million CNY [5]. As medical reform deepens and people’s 
health awareness increases, additional opportunities for molecu-
lar diagnostics will arise.

2.5  Analysis of market segments of molecular diagnostics 

According to the maturity and market acceptance, molecular 
diagnostics can be divided into four main categories: infectious 
diseases, genetic diseases, oncology, and pharmacogenomics [10]. 

The most widely used molecular diagnostics mainly focus 
on the rapid and accurate diagnosis of infectious diseases, i.e., 
bacterial or viral infection detection. However, technological 
innovation and market development have broadened the applica-
tion of molecular diagnostics techniques to disease susceptibility 
testing, early tumor diagnosis, personalized cancer therapy and 
prognostic evaluation, pharmacogenomics testing, birth defect 
detection, and forensic identification. The remarkable increase 
in market capacity has resulted in an average annual increase in 
the molecular diagnostics market of more than 30 %. In some 
emerging areas, this increase is more than 80%.

Molecular diagnostics is used by individual end-users and 
personnel in various institutions, such as hospitals, independent 
medical laboratories, and physical examination centers. Mo-
lecular diagnostics techniques are divided into four categories: 
nucleic acid amplification technology, in situ hybridization, gene 
chips, and second-generation sequencing. Quantitative PCR is 
the most widely utilized technology, accounting for the largest 
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market share. Gene chip- and microfluidic chip-based sec-
ond-generation sequencing have undergone rapid development 
and occupy a larger market share. Although biochips were in-
troduced in China later than in other countries, China is the first 
country to approve the clinical use of biochips.

2.6  Analysis of China’s biochip industry 

The global biochip market was 7.63 billion USD in 2015 and 
maintained a CAGR of 18.4 % between 2016 and 2020, which 
may reach 17.75 billion USD in 2020 [11]. In 2008, the scale 
of China’s biochip market surpassed the industrial expectation 
and reached 100 million USD; the estimated cost is expected 
to reach 900 million USD by 2020 [12]. In agreement with the 
overall situation of molecular diagnostics, North America is the 
largest market segment of biochips, while the Asia Pacific region 
has become the fastest-growing market segment.

China’s biochip industry has been rapidly developing. The 
12th Five-year Plan for Biotechnology Development promulgated 
by the Ministry of Science and Technology clearly states that gene 
chips, protein chips, and lab-on-a-chip products should be de-
veloped with independent intellectual property rights and market 
prospects for clinical testing and epidemic prevention. In 2011, 
the Ministry of Health announced that the management category 
of diagnostic gene chips would be adjusted from type III medical 
technology to type II medical technology and confirmed that its 
advantages included high sensitivity, high accuracy, and rapid and 
easy detection, making gene chips clinically applicable.

Among the enterprises that produce biochip-related products 
in China, Daan Gene Co., Ltd. is a listed company whose market 
value is 180 billion CNY. Among the unlisted companies, Capi-
talBio Co., Ltd. is valued at 20 billion CNY, ranking first in the 
entire genetic testing industry. This is followed by the Beijing 
Genomics Institute, with a market value of 17 billion CNY, and 
Berry Genomics, with a market value of 10 billion CNY [13].

Since 1998, universities, enterprises, research institutions, 

and some foreign agencies in China have applied for more than 
2300 invention patents related to biochips. The trend in patent 
applications underwent a start-up period (1998–2001), wander-
ing period (2002–2008), and rapidly increasing period (since 
2009). China’s biochip industry has currently attained a high lev-
el of technical competence and shows potential for continuous 
innovation.

Among the registration certificates of medical device prod-
ucts approved by the SFDA in early December 2016, 72 biochip 
product certificates were validated, which is considerably higher 
than that at the end of 2008 (20 certificates). As the total number 
of registered products increases, the number of reagent products 
exceeds the number of instruments, with year 2012–2013 as a 
watershed (Fig. 2). In the mature fields of IVD markets, such as 
immunological diagnosis, biochemical analysis, and other mar-
ket segments, one instrument can support several reagent prod-
ucts. Because the number of biochip reagent products exceeds 
the number of instrument products, the biochip technology has 
entered a stage of rapid growth and mature development in the 
clinical diagnostics market.

Various biochip market segments are rapidly developing. 
With the development of two platforms (microarray chips and 
microfluidic chips), automatic processes are favorable for indus-
trial transformation and clinical applications. Chips for detecting 
chromosomal abnormalities, screening for congenital genetic de-
fects, and differential diagnosis of pathogens are pioneer meth-
ods in clinical testing market segments. In translational medical 
fields (e.g., early tumor diagnosis, prognostic evaluation, and 
personalized medicine), the application of biochips is increasing. 
Individual genetic testing is expected to extend the biochip ap-
plication market to “treating before getting sick.” In the field of 
drug discovery and development, high-content screening based 
on protein chips has provided support for the rapid growth of 
antibody drugs. Organ chips, based on microfluidic chips, have 
supported individualized drug discovery. The application of 
biochip technology has also been gradually promoted in basic 
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industries, such as food hygiene and agricultural biotechnology, 
which are closely related to the national economy and people’s 
livelihood.

3  Challenges and problems in molecular 
diagnostics industry

3.1  China’s molecular diagnostics technology has been 
growing rapidly and has become competitive. Multinational 
corporations have increasingly favored the Chinese market, 
and foreign-funded enterprises gain first-mover advantages 

In emerging markets, such as China, the rapid growth of the 
molecular diagnostics market has attracted many investors, and 
numerous foreign-funded enterprises have entered China. On 
January 17, 2012, Life Technologies and Daan Gene Co., Ltd. 
signed a cooperation agreement to establish an IVD technology 
joint venture, Life-Daan Diagnostics, to promote the IVD of 
genetic diseases, cancer, and infectious diseases [14]. Foreign 
companies, such as Roche, Bio-Rad, QIAGEN, Illumina, and 
PacificBio, have infiltrated and participated in the Chinese mo-
lecular diagnostics market in various manners to win first-mover 
advantages, which have greatly influenced the development of 
existing domestic molecular diagnostics enterprises. Considering 
that an increasing number of foreign investment are participating 
in the domestic molecular diagnostics market, China must per-
form strategic research and planning as soon as possible.

3.2  Development of molecular diagnostics is vulnerable to 
regulatory constraints and is achieved through trial and 
error

Regulation of the molecular diagnostics market is much 
stronger than that of other market segments. Most products are 
classified as type III products. The growth of each sub-sector is 
significantly affected by regulatory policies. For example, the 
National Health and Family Planning Commission launched a 
pilot program involving nucleic acid screening in blood banks in 
2010. In 2014, the SFDA and National Health and Family Plan-
ning Commission urgently terminated the clinical use of gene 
sequencing-related products and technologies. However, the 
overall trend is conservative regulation and gradual liberaliza-
tion, and the government exhibits a positive attitude. Therefore, 
leading companies in molecular diagnostics will be the largest 
beneficiaries in the future because of their advanced products, 
well-established channels, and technical reserves.

3.3  With increasing clinical application of genetic testing, 
result interpretation has become a considerable challenge for 
medical workers 

Based on a reliable sequencing platform and optimized bioin-

formatics methods, one can easily sequence large human exons 
and even whole genomes in labs to obtain large amounts of 
genetic information. However, interpreting the results and pro-
viding reasonable clinical guidance will be a great challenge for 
medical workers in the future.

3.4  Policy environment should be further improved and 
reformed

In China, the IVD industry must be developed in accordance 
with national policies. In March 2006, the National Development 
and Reform Commission released the “High-tech Industrializa-
tion Demonstration Project” and proposed diagnostic reagents 
as a special item for the first time. In October 2010, the State 
Council’s Decision on Accelerating the Cultivation and Develop-
ment of Strategic Emerging Industries was promulgated, which 
further emphasized the vigorous promotion of the development 
of diagnostic reagents and instruments [15].

The following aspect must be improved and reformed: ① the 
direction of Chinese medical reform remains to be clarified, and 
the government bidding and purchasing system should be further 
improved [15]；② the reimbursement policy by social medical 
insurance and commercial medical insurance will considerably 
affect the innovation of molecular diagnostics products and ex-
pansion of the industrial chain. The current reimbursement poli-
cy remains limited to the routine diagnosis of diseases and does 
not support most molecular diagnostics innovation products, 
limiting innovation [16].

3.5  Industrial development experiences various challenges

The scale of China’s IVD enterprises is relatively small, and 
few enterprises have annual sales exceeding or close to 1 billion 
CNY. Further, no more than 10 enterprises have an annual sales 
exceeding 100 million CNY. In the future, we should focus on 
industrial cluster development models [14]. Awareness of intel-
lectual property should also be improved. China has few basic 
patents in the upstream industry.

3.6  Molecular diagnostics industry faces market challenges

Industrial policy risks: In the future, China may change mo-
lecular diagnostics policies, thereby affecting the entire industry.

Influence of health insurance policy: Expansion of the molec-
ular diagnostics market and the introduction of new products are 
largely influenced by the level of medical and commercial health 
insurance support. Current medical insurance mainly supports 
the treatment of a disease that has already occurred but does not 
favor early diagnosis and disease prediction, thereby limiting the 
promotion of molecular diagnostics products [16].

Risks of phasing out products or technologies: Gene chip- 
and microfluidic chip-based sequencing are potential competi-
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tors for fluorescence quantitative PCR [16].
Risks to new product and technology development: The mo-

lecular diagnostics industry is characterized by a high risk and 
high output, with high requirements for the research and devel-
opment (R&D) capability of enterprises. If the R&D capability 
of domestic companies cannot satisfy the market demand, new 
products may be phased out because of their inability to compete 
with those from foreign companies [16].

Thresholds in the molecular diagnostics industry include spe-
cific intellectual property and non-patent technologies. However, 
the protection of intellectual property in China is weaker than 
that in foreign countries. Therefore, enterprises should accept the 
risk of brain drain and leakage of core technologies [16].

3.7  Government supervision

Overregulation of some products in China, particularly di-
agnostic reagent products and third-party services, may cause 
problems on the supply and demand sides and form a bottleneck 
for the industry.

4  Strategies and suggestions

4.1  China should conduct a unified macro-layout for the 
industry and establish a national demonstration center for 
molecular diagnostics

(1) Innovative development plans and R&D strategies for 
molecular diagnostics should be created through a top-level de-
sign.

(2) Price approval, health insurance, and government pro-
curement policies for innovative molecular diagnostics products 
and services should be developed.

4.2  Mergers and acquisitions should be encouraged to form 
a complete industrial chain

According to chain analysis of the molecular diagnostics in-
dustry, many companies provide kits, instruments, and molecular 
diagnostics testing services in China, whereas few companies 
participate in R&D and manufacturing of raw materials and 
high-end instruments. Companies in different industrial chains 
should adopt different development strategies [17].

Upstream reagent suppliers and midstream instrument sup-
pliers can focus on product layout and enhance their own R&D 
capabilities. Furthermore, channel companies can integrate 
channels and perform downstream services, and downstream 
independent diagnostic laboratories may consider increasing the 
proportion of special items and strengthening their cooperation 
with medical institutions [17]. In addition, enterprises should ex-
tend their service areas to data analysis. Currently, relatively few 

enterprises can provide data analysis services. Therefore, first 
movers will gain an advantage.

4.3  Industrial policies related to national molecular 
diagnostics should be improved

4.3.1  Innovative leading enterprises should be cultivated
In the case of limited resources, we should focus on the pool-

ing of resources and supporting two to four enterprises that can 
compete with foreign-funded enterprises, which would benefit 
leading enterprises and establish an industrial model.

4.3.2  Resource allocation should be optimized
The role of a national demonstration center for genetic test-

ing applications should be maximized. The development of new  
industrial organizations should rely on research institutes, be mar-
ket-orientated, and consider enterprises as the main body. The 
establishment of industrial technology alliances should be sup-
ported for horizontal cooperation, support one another, and share 
technology and equipment. The establishment of third-party  
independent testing centers and other public service platforms 
should also be promoted. Key supports for emerging areas such 
as single-molecule sequencing, digital PCR, circulating tumor 
cell detection, and microRNA detection should also be provided.

4.3.3  Financial policy support should be provided
Positive and risk-free pre-, mid-, and late-investment mech-

anisms should be established to develop molecular diagnostics 
technologies and products and promote their applications. 
Industry-led funds should be allotted, and certain loans and 
interest-free policies should be offered to certain R&D and man-
ufacturing enterprises. IPR mortgages, shares, and other practic-
es, which help fully embody the value of intellectual property, 
should be vigorously supported.

4.3.4  Market access should be provided for domestic innovative 
molecular diagnostics products

To address the limitations of innovative molecular diagnos-
tics products in marketing, we should amend the bidding score 
sheet, weaken the market share, user feedback, product reliabil-
ity, and other scoring indicators for innovative products, and 
directly give bonus points to innovative products. Second, the 
government should offer special policies, such as encouraging 
the use of domestic products in domestic medical institutions at 
all levels.

4.3.5  Supervision should be improved
Product review and supervision teams should be rapidly ex-

panded and strengthened. The level of assessment and supervi-
sion should be enhanced, and the approval process of innovative 
products should be expedited.
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4.4  Intellectual property strategy should be emphasized

(1) Patent protection should be linked with foreign trade pol-
icies, and patent protection should be considered as an important 
component of nontariff barriers to trade negotiations.

(2) Legislation should be considered to establish patent pro-
tection in some high-tech fields that have not yet been protected 
by law.

4.5  Establishment of strict and effective testing standards 
and strict examination and management systems should be 
expedited

(1) A batch of internationally accredited laboratories or agen-
cies should be established by states that can conduct biological 
evaluation of molecular diagnostics products and satisfy general 
safety requirements. A strict review and management mechanism 
should also be proposed.

(2) The training of censors and censoring experts should be 
strengthened to rapidly improve their ability and professional-
ism.

(3) Third-party clinical consulting agencies of molecular di-
agnostics should be founded at the national level.
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