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Abstract

The three objectives of this research were
1. to study the problems and obstacles in the current
production of instruments and analytical reagents for
medical laboratories in hospitals in Thailand; 2. to
analyze the self-sufficiency approach in the production
of instruments and analytical reagents for medical
laboratories in hospitals abroad; and 3. to study
guidelines for the development of innovation and
production of instruments and analytical reagents for
medical laboratories used in hospitals in Thailand to
support the national public health security by studying
the regulations, laws, rules, and standards related to
the National Strategic Plan, strategies of the Ministry
of Public Health, concepts and theories of foreign
production models with a country context similar to
Thailand, literature review and in-depth interviews with
experts related to this study.

Result of the study based on the objectives are
as follows: 1) Problems with the production side. It was
found that entrepreneurs lack the knowledge and lack
the transfer of production technology from abroad.
Acceptance from users of products produced in the
country is still low. Lack of linkage between government
and private agencies to assist with standard audit data
and quality 2) On the self-sufficiency approach in the
production of instruments and analytical reagents
abroad, it was found that the neighboring countries that
were successful in operating the medical instruments
were groups of importers and exporters who have a
share in the market of instruments, equipment and

analytical reagents with Thailand such as Singapore,

Malaysia, China, as a guideline for Thailand’s problem
solving operations; 3) On the study of guidelines for
the development of innovation and production
of instruments and analytical reagents for medical
laboratories used in hospitals in Thailand to support
the national public health security, it was found that
the government should promote and entrust relevant
agencies or institutions to organize the transfer of
knowledge and production technology from foreign
countries, provide information assistance, standard
audition, quality assurance, development of database
associated with the implementation, supply and
demand market analysis available in the country
and abroad. Create incentives for further research,
development, innovation, production, and market
demand, rely on technology at home and abroad to
do joint research, seek suitable funding sources and
periodically follow up on business performance of
manufacturers and entrepreneurs.

The research recommends that the government
should encourage and support expansion of stake-
holder cooperation network, development of human
resources, knowledge and technology, research and
innovation in the production and implementation of
the instruments and analytical reagents, seek funding,
budget, domestic and international marketing
mechanisms, spatial context convenience, innova-
tion and production standards, and encourage for the
reduction of import duties on parts and raw materials
used in medical laboratory instruments and analytical

reagents.

Keywords: the development of innovation, instruments and analytical reagents, medical laboratories,

public health security.
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Guidelines for the development of
innovation and production of
instruments and analytical reagents
for medical Laboratories to be used
in hospitals in Thailand to support
the national public health security
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Introduction

The spread of COVID-19since February 2020 has
had an extensive impact on the medical community.
Notably, the diagnosis of COVID-19 has played an
essential role for both the Ministry of Health and the
national level. Medical laboratories are, therefore,
crucial in detecting high-risk cases, requiring compre-
hensive and rapid testing.However, at that time, the
problem was Thailand did not have any preparation
or backup plans to supply sufficient instruments and
analytical reagents to meet the demand. In addition,
Thailand is entirely dependent on the import of both
instruments and analytical reagents from foreign
countries. With an unexpected event, the demand
for instruments and analytical reagents rapidly
increased. Other countries also needed more instruments
and analytical reagents; many countries were competing
to order the products from manufacturing countries.
When the logistic system was affected, Thailand
suffered from a shortage of products for some time,
resulting in the halt of COVID-19 diagnosis. When the
demand for goods was high, the price of the products
went higher due to a lack of bargaining power.
Especially when the disease was spreading more
extensively, instruments and analytical reagents in
Thailand’s medicallaboratories were inadequate in
many regions and provinces (National Science and
Technology Development Agency. 2017. Introduction).

There seemed to be good news later when
Ramathibodi Hospital, Department of Medical
Sciences, produced a COVID-19 analytical reagent to
control the spread and treat patients promptly. It was
intended to be used at hospitals nationwide. However,
it was subsequently found that the Department of
Medical Sciences reagent produced lacked two
essential properties: the PCR instruments and the

automatic DNA extractor to analyze COVID-19 most

accurately. Therefore, many hospitals could not use
the reagents the Department of Medical Sciences
produced.

Today, Thailand is entirely dependent on the import
of analytical instruments. Considering the countries
with the capacity to produce diagnostic tools and
reagents for sale in Asia, it was found that most
diagnostic tools and reagents are exported mainly by
China, followed by Korea, Japan, Singapore, Taiwan,
and India. Many domestic companies produce and
sell equipment and instruments used in conjunction
with standardized and acceptable analytical reagents.
The data show that if any country can develop the
capacity to produce and sell equipment, analytical
instruments, or reagents for analyzing diseases without
having to rely on imports from abroad, such a
country would be economically stable and ensure
the good health of the population.

The contributing factor for Thailand to determine
a national strategy for medical laboratories is that
the country is marching into an aging society in a few
years. Therefore, regular and ongoing blood analyses
or physical examinations are necessary for the aging
population, and the importance will continue to grow.
Thus, the demand for diagnostic instruments and
reagents, as well as new technologies, will increase
the healthcare budget. However, the health and
medical industries have continued to grow, as
evidenced by the growth of the global medical device
market at a rapid rate of more than 6.4 percent per
year. As a result, the medical device manufacturing
industry is an industry with economic potential.
Therefore, Thailand has determined medical and
public health issues in the 20-year national strategy
as one of Thailand’s future goals in 2036 to encourage
Thai people to have good physical health and

promote the country to be an international health
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center, also known as Medical Hub.In addition, it has
prepared a roadmap to drive Thailand 4.0 for Health,
Wellness, and Bio-Med, and developed medical
infrastructure to make Thailand a Medical Hub of
ASEAN by 2025.

In 2016, Thailand had 131 medical device
manufacturers, including 82 medical material
manufacturers, 21 medical equipment manufacturers,
11 reagent and diagnostic test kit manufacturers, and
14 manufacturers of other medical supplies. These
figures make Thailand a significant importer and
exporter of medical devices in Southeast Asia.
In addition, public and private hospital businesses are
adapting quickly to increase their potential for
medical services. As a result, more medical equipment
is imported to support the services of patients, while
most of Thailand’s medical device industry still lacks
its own technological and innovative development.
Despite a large number of medical device
manufacturers in Thailand, most of them only use
uncomplicated production technology and produce
electronic products with medium-level technology,
such as X-ray machines, steamers, and metal pressure
gauges. Each year, Thailand exports medical material
and equipment with a total worth of hundreds of
thousand baht. More precisely, the exports of
medical materials are valued at as much as 81,027.57
million baht, with a growth rate of 3.1 percent a year.
Likewise, the exports of medical supplies are worth
15,459.23million baht, with a growth rate of 3.3
percent per year. Despite the increasing growth of
medical device and medical equipment markets in
Thailand following the demand, the medical device
and equipment industry has not developed as
much as it should. In particular, diagnostic instruments
have not been developed due to manufacturers’ lack

of knowledge, production technology, and technology
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transfer from overseas. Furthermore, users’ acceptance
of domestic medical devices is still low. There is no
connection between relevant government and private
agencies to provide information, perform standard
audits, and provide quality assurance to make users
confident in domestic products (NSTDA, 2017).
From these problems, we can see that if the
medical device, medical equipment, and diagnostic
reagent industries are developed to produce
standardized products, Thailand can reduce the
considerable costs of imports. Such development can
ensure national public health security. Therefore, the
researcher is interested in studying the current
obstacles to the production and procurement of
instruments and analytical reagents for laboratories
in Thailand. The study also includes the analysis of
self-dependent means for producing instruments and
analytical reagents for laboratories of hospitals
overseas as the guideline for developing the
innovation for producing instruments and analytical
reagents for laboratories of hospitals in Thailand to

support national public health security ultimately.

Objectives of the research

1. To investigate the current production obstacles
of instruments and analytical reagents for laboratories
in Thailand

2. To analyze the self-dependence means for
producing instruments and analytical reagents for
laboratories overseas

3. To investigatethe guideline for developing the
innovation for producing instruments and analytical
reagents for laboratories of hospitals in Thailand to

support national public health security ultimately

Scope of the study

1. Scope of the content



1.1 Analyzing the obstacles of procurement,
process, and guideline for developing the innovation
for producing instruments and analytical reagents for
laboratories

1.2 Exploring the concepts and principles at the
strategic level, not digging deeper into practical details
or applications in laboratories, while proposing the
guideline for producing instruments and analytical
reagents for laboratories

1.3 Exploring only the concepts or proposing
suggestions for further development

2. Scope of the population

The population in this study included directors of
relevant government agencies, namely the Food
and Drug Administration (FDA), National Innovation
Agency (NIA), Office of the Board of Investment (BOI),
Medical Device Association of Thailand, Medical
Technology Association of Thailand, university
hospitals, public hospitals, central hospitals, general
hospitals, provincial hospitals, district hospitals, and

private hospitals.

Research methodology
1. Data collection

1.1 The primary data were collected from
in-depth interviews with 12 directors of relevant
government agencies who were experts and had direct
experience in the investigated issues.

1.2 The secondary data were collected from
documents, textbooks, journals, domestic and
international research studies, websites, and
university libraries.

2. Data analysis

The data were analyzed per the objectives. The
content analysis was performed by comparing and
synthesizing to distinguish elements and relationships

between elements into individual issues to meet the

desired goals.
3. Data presentation
The data were presented in descriptive statistics

and analysis of new concepts from this study.

Results

The current obstacles to producing instruments
and analytical reagents for laboratories in hospitals in
Thailand (NSTDA, online, 2021)

Before studying the problems, the researcher
reviewed the standard framework of instruments and
analytical reagents for medical laboratories in
hospitals in Thailand, Ministry of Public Health 2019,
and divided them into two issues: 1) standards for
instruments and analytical reagents for medical
laboratories and 2) standards for the use of
instruments and analytical reagents for medical lab-
oratories. These standards were reviewed as the
criteria for comparing the results from implementing
the standards determined by the Ministry of Public
Health in 2019. Subsequently, the researchers
analyzed the problems arising from previous
implementations based on Thailand’s medical device
and instrument industry context. The problems were
divided into two parts: 1) problems in producing
medical instruments and analytical reagents in
Thailand; and 2) problems with medical instruments
and analytical reagents in hospitals in Thailand. Details
are explained below.

1. Problems in the production of medical instru-
ments and analytical reagents in Thailand(NSTDA,
online, 2021)arose from the operating conditions of
the manufacturing industry of medical instruments
and analytical reagents as follows:

1.1 Manufacturers lack knowledge and
technology transfer from foreign countries.

1.2 User acceptance of locally produced

The National Defence College of Thailand Journal

Vol. 64 No. 1 January-April 2022 a



products remains low.

1.3 There is a minimal connection between
various agencies, both the public and private sectors.

1.4 No agency or institution provides information
assistance,standard audits, and quality assurances to
reassure users

1.5 Biomedical Engineering personnel are
insufficient.

2. Problems with the use of Thai medical instru-
ments and analytical reagents arose from the
operating conditions in the production of medical
instruments and analytical reagents concerning the
project to improve the quality and standards of
medical laboratories.

Guidelines for self-dependence in the production
of instruments and analytical reagents for medical
laboratories in foreign hospitals(Department of
Medical Sciences, 2021)

The synthesis of self-dependence guidelines in the
production of instruments and analytical reagents
for medical laboratories in hospitals in foreign
countries is a pursuit of knowledge about the
production of instruments and analytical reagents for
medical laboratories in hospitals of foreign countries
to be applied as a guideline for solving problems
related to the production of instruments and
analytical reagents for medical laboratories in
hospitals in Thailand. Knowing what we have and what
they are will increase the possibility of preventing and
correcting problems effectively. The researcher
studied neighboring countries that have been
successful in operating medical devices. It is a group
of importers and exporters who have a share in the
market of tools, medical equipment, and analytical
reagents with Thailand such as Singapore, Malaysia,
and China. The researcher has studied the guidelines

for implementing solutions in each country. The details
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can be summarized as follows: (Policy Research
Department, NSTDA, 2021)

1. Singapore has investment promotion policies
and measures to attract multinational medical device
manufacturers to establish their manufacturing
bases. These include criteria for providing benefits
under the Pioneer Enterprise Program, Enhanced
R&D Reductions for entrepreneurs investing in research
and development, and Development and Expansion
Incentive (DEI) measures for entrepreneurs who are
expanding or developing high value-addition business
activities).In addition, manufacturers can also apply
for investment promotion from the Economic
Development Board (EDB). As a result, Singapore has
a high market capitalization of multinational medical
device companies in the world to set up their head
offices at the regional level.

Regarding research and development, Singapore
has established the Agency of Science, Technology
and Research (A*STAR), an agency responsible for
supporting factory operators from the initial research
stage to the process of marketing their products.
In the initial phase, A*STAR will drive collaborative
research between researchers from local universities
and private factory operators. Once the medical device
innovation has been developed, A*STAR also supports
the valid patent process and marketing support
through the entrepreneurial fund for the long-term
marketing investment in the initial stage,also known
as the Gap Funding Project. A*STAR has also established
an internal body, the Biomedical Research Council
(BMRQ), dedicated to research and development in
the medical device sector.

2. Malaysia implements the Medical Hub policy by
partnering with Johns Hopkins University (JHU) from
the United States to establish a medical campus in

Malaysia. The area is developed as a medical treat-



ment industry area and continues to improve medical
education and research. Hospitals are open to
providing medical services to domestic and foreign
citizens under the brand of JHU.In terms of the
medical device manufacturing industry, Malaysia is a
manufacturing base for some of the world’s leading
medical product companies, including Ansell Medical,
Bard SdnBhd, B. Braun Malaysia, Johnson & Johnson,
LMA International, Cardinal Health, St Jude Medical
Inc, Symmetry Medical and Teleflex.

Malaysia has also provided tax incentives to attract
foreign investors to invest in the manufacturing sector
in the form of pioneer status and Investment Tax
Allowance for the industry producing instruments or
parts related to the medical profession, science, and
measurement, including 1) equipment or instrument
and parts or components related to the fields of
medical, surgical, dentistry or veterinary, 2) medical
implantation equipment, parts, or components,
and 3) laboratory apparatus, measuring device, or
laboratories. All these instruments apply to the
abovementioned incentives and benefits.

3. China formulated the “Working Guidelines for
Promoting Labor Allocation in the Pharmaceutical
Industry” No. 11 in 2016, known as the “Announce-
ment of Recommendations,” to accelerate and
continually develop the pharmaceutical industry. The
announcement of Recommendations has two major
operational plans as follows:

3.1 Develop innovations and new technologies
to increase competitiveness, including:

3.1.1 Stimulate the development of creative
abilities, accelerate the growth of science and
technology reforms to improve the holistic system of
medical innovation, to improve the innovation
competitiveness for prototype drugs, conventional

drugs, and traditional Chinese medicine, both in

new forms, medical equipment, and high-tech
analytical instruments;

3.1.2 Accelerate changes in medical devices
by developing importantinstruments, such as digital
sensors, magnetic x-ray machines,heat-resistant x-ray
tubes,accurate positioning and navigation systems
for surgery,biological 3D printers, automatic blood
counters, automatic blood biochemical analyzers,
automated immunology analyzers, and automatic
urine testing machines;

3.1.3 Accelerate the development of safe
and environmentally friendly production quality,
manage production quality control, improve the
technology used in quality control, improve the
quality standard system, and improve and develop
the green industry;

3.1.4 Upgrade the development and
improvement of the industrial structure restructure
the industrial organization, promote joint development
in the region, and develop industrial integration;

3.1.5 Develop a modern transportation
system to create a comprehensive medical system,
create a modern marketing model, accelerate devel-
opment, and establish a reliable system;

3.1.6 Follow up on the medical reform,
create a good marketing environment and improve
the medical service system, prices, and health
insurance policies;

3.1.7 Strengthen international cooperation
and expand the development area, optimize the
product export structure to promote and accommo-
date international registration, and cooperate with
foreign countries;

3.1.8 Promote the emergency of a new
business model and the development of industrial
artificial intelligence, build a smart industrial factory,

and perform intelligent medical services.
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3.2.Security measures including

3.2.1 Providing financial support

3.2.2 Support innovation products

3.2.3 Improve government procurement systems

3.2.4 Improve the verification and approval
systems

3.2.5 Build a capable team and talented
personnel

3.2.6 Increase the ability to coordinate
within the industry

All relevant agencies and sectors must operate in
accordance with the requirements of the Council of
State,develop an action plan with leadership
and meticulous attention to detail, allocate the
workload and clearly define the time frame for each
department, andreport the results periodically
and ensure that the work can be completed on time
and effectively. The leadership bodies must be
responsible for the tasks assigned, and the
participating bodies must fully cooperate to form
effective workforces to work together. The National
Development and Reform Commission must
constantly monitor and report on its performance
promptly.

Guidelines for the development of innovation and
production of instruments and analytical reagents for
medical laboratories used in hospitals in Thailand to
support public health security of the country

The researcher synthesized the guidelines from the
obstacles for producing instruments and analytical
reagents for medical laboratories in Thailand. As a
result of the synthesis of the medical hub and
medical device sector, it was found that medical
device-related agencies are currently scattered in
several ministries and private sectors, even in the
industries that joined into a network of partnerships,

such as Thailand Biomedical Engineering Consortium
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(Thai BME), National Innovation Agency, Program
Management Unit (PMU) of the Ministry of Higher
Education, Science, Research and Innovation, which
provides financial support for medical devices to
commercial use, Ministry of Public Health, Ministry of
Industry, Office of the Board of Investment, Ministry
of Finance Ministry of Labor, Bureau of Budget,
Federation of Thai Industries, and higher education
institutions, and private research institutes, both
domestic and overseas.

Based on the synthesis of solutions to problems
in the production of instruments and analytical
reagents for medical laboratories in hospitals in
Thailand, it can be seen that the stakeholders involved
in the solution consisted of users, manufacturers, and
other stakeholders in the government sector.When
considering the main elements related to the
development of productsand innovations of
instruments and analytical reagents for medical
laboratories in hospitals in Thailand, they consisted
of 1) relevant personnel resources, 2) relevant
knowledge, 3) budget, 4) materials/technology,
5) management, 6) relevant cooperation networks,
and 7) area-based context.

The guidelines for solving problems in the
production of instruments and analytical reagents for
medical laboratories in hospitals in Thailand that
require governmental support can be summarized as
follows:

1. Establishing a system for transferring knowledge
and production technology from abroad to private
manufacturers of instruments and analytical reagents
in Thailand and continuing to reduce the import of
such medical equipment and devices;

2. Controlling, inspecting, and supporting the
knowledge and research and development of

instruments and analytical reagents used in



laboratories by relying on foreign technology;

3. Assisting, facilitating the information, standard
audit, and quality certification from abroad, such as
CE marking and USFDA;initiating public relations
campaigns to raise awareness of the quality and
efficiency of instruments and analytical reagents
in medical laboratories produced bydomestic
manufacturers of medical instruments and analytical
reagents;

4. Promoting policies related to instruments and
analytical reagents in medical laboratories by
arranging them as top priorities,determining clear
operational measures, assessments, and examinations;

5. Incentivizing manufacturers to introduce new
technology and participating more in research and
development to be at the leading position of the
medical device and equipment industry in the
country, such as the Thai Industrial Standards Institute
(TISI), Medical Device Control Division, Food and
Drug Administration (FDA), National Science and
Technology Development Agency (NSTDA), and Office
of the Board of Investment (BOI);

6. Establishing a database linked to the use of
instruments and analytical reagents in medical
laboratories in hospitals and disbursement with the
National Health Fund to be more informed about the
quality, efficiency, sufficiency, and deficiencies
resulting from the use and to find solutions so that
factory operators can plan production according to
actual needs and consumption;

7. Creating a personnel database, reviewing and
analyzing quantitative data, and the quality of the
personnel involved in the development of instruments
and analytical reagents in medical laboratories to
meet the needs, such as biomedical engineers,
medical technologists, medical device specialists, and

medical software specialists

8. Continuing to research manufacturing innovations
and market demand for medical devices and
equipment and supporting the needs of medical
equipment and medical equipment markets both
domestically and internationally;

9. Considering amending the regulations related
to procurement and setting the priority to choose
instruments and analytical reagents produced by
Thai manufacturers that have passed the medical
equipment and equipment standards.

10. Analyzing the market demand and supply of
instruments and analytical reagents in Thai medical
laboratories, supportingand recommending the guide-
lines to sell them domestically and internationally;

11. Giving advice to manufacturers and entrepre-
neurs to import raw materials,parts, and medical
devices in line with the expansion of public health
services and government policies, eliminating the risk
of import costs that are likely to rise due to changes
in innovation and technology, as well as the cost of
currency exchange for sustainability, prosperity, and
security;

12. Providing funding sources, advising manufactur-
ers and entrepreneurs on how to find suitable
funding sources, and periodically monitoring the
business performance of manufacturers and
entrepreneurs;

13. Formulating policies, controlling, supervising,
and giving advice to the products or services of
entrepreneurs to have more replacement products;

14. Formulating policies, controlling, supervising,
and giving advice to producers and entrepreneurs in
arranging labor with sufficient quality and quantity as
needed for sustainability, prosperity, and security; and

15. Formulating policies, controlling, supervising,
and giving advice to producers and entrepreneurs in

managing the production systems and delivering the
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products to customers based on the demand impacts

the credibility among users.

Recommendations
1. Policy recommendations

The government should encourage and support
agencies or institutions related to the implementations
according to the strategic framework for developing
innovations and production of instruments and
analytical reagents for medical laboratories used in
hospitals in Thailand to support the national public
health security as follows:

Strategy 1 Expanding the network of stakeholder
participation in the development and production of
instruments and analytical reagentsfor medical
laboratories

Strategy 2 Promoting human resources devel-
opment, knowledge and technology, andresearch and
Innovation to entrepreneurs in the production and
services of innovative development and production
of instruments and analytical reagents for medical
laboratories

Strategy 3 Finding funding sources for the devel-
opment of innovation and production of instruments
and analytical reagents for medical laboratories.

Strategy 4 Promoting management mechanisms
for domestic and international marketing of instru-
ments and analytical reagents for medical laboratories.

Strategy 5 Promoting the development of
area-based convenience (One-stop service) used in
the development of innovation and production
of instruments and analytical reagents for medical
laboratories

Strategy 6 Promoting standard audits for inno-
vation and production of instruments and analytical
reagents for medical laboratories.

Strategy 7 Pushing for reducing tariffs on imports
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of parts and raw materials used in medical devices
to zero and supporting the expansion of technology
from abroad.

To pave the way for the possibility of develop-
ing the innovation and production of instruments
and analytical reagents for medical laboratories used
in hospitals in Thailand to support national public
health security, the National Agency for Medical
Devices and Analytical Reagents should be established
as an essential tool and resource for advancing the
strategies of the seven sub-strategies from this study.
This is the solution to the problems and supports
the action plan of the 20-year national strategy that
emphasizes the balance between development,
security, economy, society, and environment.
The guideline consists of six strategies, namely
1) national strategy on security, 2) national strategy
on competitiveness, 3) national strategy on human
resources development and capacity development,
4) national strategy on creating opportunities and
socialequality, 5) national strategy for building growth
on the quality of life that is environmentally friendly,
6) national strategy for balancing and developing
the government administration system. A critical
factor that should be promoted is the participation
of stakeholders to brainstorm, join hands, and take
on mutual responsibilities.The National Agency for
Medical Devices and Analytical Reagents is a co-host
with agencies, organizations, and associations, both
in the public and private sectors, in operating under
the strategies, plans, and campaignsof the 20-year
national strategic framework.

2. Operational-level recommendations

From the synthesis of strategies forthe production
and development of instruments and analytical
reagents for medical laboratories in hospitals integrated

with King Rama IX’s process of “Understand, Approach,



and Develop,” the solution was subsequently
synthesized. A model for developing innovations and
production of instruments and analytical reagents
for medical laboratories used in hospitals in Thailand
was proposed to support the national public health
security to an operational level for stakeholders to
participateunder the principle of stakeholder
participation.

2.1 “Understand” means to understand prob-
lems, policies, and solutions as follows:

2.1.1 Understand problems arising from the
production, use, and distribution of instruments
and analytical reagents for medical laboratories in
hospitals in Thailand from stakeholders, such as
manufacturers, users, relevant government agencies,
and relevant associations;

2.1.2 Understand the policies to promote
national public health security regarding the produc-
tion and use of instruments and analytical reagents
for medical laboratories in hospitals in Thailand, such
as public health policies and national policies;

2.1.3 Understand the guideline solutions
related to regarding the production and use of
instruments and analytical reagents for medical
laboratories in hospitals in Thailand

2.2“Approach” means to reach out to target
groups related to the production, use, and distribution
of instruments and analytical reagents for medical
laboratories in hospitals in Thailand. This also includes
preparations that require the participation of stake-
holders to resolve issues, such as MOUs, strategies,
action plans, a manual for collaborating with stake-
holders, preparation of the material budget, managing
local and international cooperation networks, and
knowledge and technology management;

2.3 “Develop” means the collaboration process

of stakeholders involved in the production, use, and

distribution of instruments and analytic reagents for
medical laboratories in hospitals in Thailand to make
a (draft) strategy to support the national strategy and
find ways to implement the developed strategy.The
data were collected from focus group meetings with
stakeholders to establish an operation manual,
clarify cooperation guidelines, and implement the
developed strategies. Subsequently, the analysis,
synthesis, and evaluation of the strategy were
conducted before revising the developed strategy
to support the national strategy related to the
production, use, and distribution of instruments
and analytical reagents for medical laboratories
in hospitals in Thailand. Finally, the results were
published to inform the general public.
3. Suggestions for further research

To cover all relevant contexts, including 1) man-
ufacturers, 2) service providers, 3) service users, and
4) regulators, inspectors, and supporters, based on
the principles of participation, all stakeholders should
support the research and development for the
production process and utilization of instruments and

analytical reagents for laboratories in Thailand.
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