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Introduction 
Adopting the latest technologies is the primary driver of the 
economic productivity of societies, improving the quality 
of life and public health (1,2). Health is a basic human 
need, and no one in society can be considered healthy in 
isolation. The health of individuals and society depends 
on the availability of high-quality services tailored to the 
needs of the target population. One significant factor that 
can affect the health field quantitatively and qualitatively 
is the approach to developing domestic health-related 
technologies (3). According to this approach, macro 
policymaking for internal health technology development 
is a critical priority and urgent need for society (3).

Commercialization is an attempt to profit from 
innovation by converting new technologies into 
marketable products, processes, and services to sell 
them in the market (4). For many new technologies, 
commercialization involves scaling from prototype to 
mass production and acquiring more resources (5). In this 

process, strategies include different methods of exploiting 
technologies and research that researchers and startups 
need to move knowledge from concept to market (6). 
Evidence shows that the decision to commercialize a new 
technology is closely linked to the characteristics of the 
innovation system in which the company operates (6). 
Choosing the appropriate affective model and strategy is 
inevitable (2,5,7).

Analysis and management, including reducing 
the limitations to advancing competitive production 
technology and improving marketing development, are 
important issues in adopting the required policies in the 
field of medical equipment and technologies (8,9).

Aimed at providing the most optimal framework 
and appropriate model to facilitate medical equipment 
marketing laws, procedures, and processes, the present 
investigation, using a qualitative approach, focused on 
internal procedures and compared them with similar 
cases from developed countries abroad.
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Abstract
Background and aims: National and international medical agencies have developed innovative methods to expedite the market 
entry of promising new technologies and enable early patient access.  By adopting insights from experts, key informants, and 
stakeholders in the field of medical equipment, the present study aimed to identify the most critical features of a national model for 
developing health-related technologies.
Methods: This study was conducted over a six-month period in 2023. Firstly, all documents related to the national model for 
developing health-related technologies, including regulations, standards, licenses, structures, procedures, and processes, were 
precisely reviewed by the research team. Subsequently, the strengths and weaknesses of the mentioned model were extracted from 
these documents. Next, a two-round Delphi technique was applied to identify additional features. More than four focus group 
discussions (FGDs) were conducted by the research team to determine solutions for the improvement of the national model. After 
that, the Delphi method was applied again to collect further suggestions.
Results: Most participants emphasized the importance of developing and implementing supportive strategies. Key findings included 
strengths of the ongoing process, challenges in marketing medical equipment nationally, policy-making and management aspects, 
and suggestions to improve processes.
Conclusion: While policymakers’ and health managers’ efforts are welcomed, such achievements will be ineffective if micro and 
macro programs are overlooked.
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Using experts’ perspectives, key informants, and 
stakeholders in the field of medical equipment, this study 
aimed to identify and analyze the strengths, weaknesses, 
challenges, and suggestions for improving the current 
processes of introducing medical equipment into the 
domestic market.

Materials and Methods
The present study provides part of the findings from a 
comprehensive study on promoting the processes involved 
in medical equipment marketing. This descriptive-
analytical study was conducted in two stages. The first 
stage focused on determining and classifying the various 
features of the national model used to develop health-
related technologies. The second step proposed solutions 
for improving the national model. For this purpose, all 
subjects gave their written informed consent to participate 
in the study. The study’s objectives were explained to 
them, and they were assured of the confidentiality of their 
personal information. All persons were also allowed to 
withdraw at any stage of the research.

Determining various features of the national model for 
the development of health-related technologies
At this stage, firstly, all documents related to the 
development of health-related technologies as part of the 
national model, including regulations, standards, licenses, 
structures, procedures, and processes, were carefully 
studied by the members of the research team. After 
that, the strengths and weaknesses of the existing model 
were extracted from these documents. Then, sessions 
were held by the researchers to review and discuss the 
extracted factors. Subsequently, the identified features 
were categorized into different groups based on shared 
attributes. Any irrelevant or redundant elements were 
also eliminated during this phase. In the next step, the 
Delphi technique was applied in two rounds to identify 
additional features (10). For this purpose, 15 experts 
participated in this phase. Inclusion criteria included 
experience in executive and research activities related 
to the development of health technology and familiarity 
with relevant regulations, standards, licenses, structures, 
procedures, and processes. An exclusion criterion was 
unwillingness to participate in the study and the presence 
of illogical or inconsistent views compared to other 
experts (10). 

Under the supervision of a scientific committee, the list 
of key stakeholders was determined using the snowball 
sampling method. Experts were contacted via phone or 
email with an explanation of the study’s scope and goals 
and were invited to participate. A list of categorized 
features was sent to the experts to conduct the Delphi 
method. They were asked to suggest further strengths 
and weaknesses related to health technology development 
and those identified through document analysis (10). 
They were also requested to provide feedback on the 
existing categorization. Subsequently, the responses were 

compiled and evaluated, leading to the incorporation of 
the suggested features. The updated list was then returned 
to the experts for a second round of review and feedback. 
After collecting and analyzing these final inputs, the list of 
features underwent a final revision (10).

Representing solutions for the improvement of the 
national model
In this step, more than four focus group discussions 
(FGDs) were conducted by the research team to determine 
solutions for improving the national model (11). The 
key questions raised in these sessions included: How do 
you evaluate the role of policymaking in developing and 
marketing health-related technologies? What strategies do 
you suggest to improve the current regulatory framework 
for medical equipment? What interventions or programs 
could effectively support domestic medical equipment 
manufacturers? How can collaboration between academic 
institutions and industry be strengthened to foster 
innovation? (11). 

Following the discussions, the suggestions were grouped 
into several categories based on their similarities. These 
studies were designed based on the previously extracted 
features to solve problems in this field. Afterward, the 
Delphi method was used again to collect more suggestions. 
For this purpose, a list of the extracted suggestions was 
emailed to the experts who were asked to express their 
opinions on the items and their categories (11). They 
were also asked to provide further suggestions in addition 
to those represented in the list. Then, this information 
was collected and integrated into the prepared list of 
suggestions (11). This updated list was subsequently sent 
back to the experts for re-evaluation. Finally, the gathered 
information provided the final list of suggestions (10).

Analysis of findings
This research was conducted using a descriptive approach, 
and data was analyzed using Microsoft Word and Excel 
software (12,13).

Results
Characteristics of the experts
To obtain expert opinions, 15 experts in the fields of 
health technologies, medical equipment, sociology, 
entrepreneurship management, and policymaking 
participated in the study. Table 1 presents the demographic 
and professional characteristics of the experts.

Various features of the national model used for the 
development of health-related technologies
According to the results, the main category of findings 
was formed and divided into two parts:

strength points of the ongoing process and challenges of 
national medical equipment marketing. These categories 
provide a detailed summary of the key insights derived 
from the experts. Table 2 reports the major themes, sub-
themes, and features affecting the development of health-
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related technologies.

Strengths of the processes of national medical equipment 
marketing
During the discussions, government supervision of the 
production and marketing of health-related equipment was 
highlighted as one of the most significant strengths of the 
current processes. Additionally, most participants stressed 
the importance of adherence to necessary standards and 
qualifications, as well as obtaining the required licenses 
from the right relevant health authorities. Periodic 
quality control of processes, product accreditation, and 
assurance of the quality of health-related products were 
also identified as notable strengths.

Another important aspect considered necessary in 
formulating and implementing programs was the use 
and interpretation of scientific evidence and related 
documents. This approach provides the best opportunity 
to benefit from successful experiences and lessons learned 
from previous related initiatives.

Challenges of the processes of national medical equipment 
marketing
Based on the analysis and aggregation of the perspectives 
provided regarding the weaknesses and challenges in 
the production and supply processes of national health-
related products, the following issues were identified:
•	 Significant increase in the price of medical equipment 

and incompatibility of domestic product pricing with 
market fluctuations

•	 Illogical customs tariffs for medical goods
•	 Time-consuming approval process by the General 

Directorate of Medical Equipment

•	 Exclusivity in importing advanced equipment and 
devices by some companies

•	 Lengthy order registration process
•	 Inefficiency in the licensing process (e.g., long review 

times, inappropriate expertise)
•	 High costs of customs tariffs
•	 Lack of international certification laboratories
•	 The unaffordability of research-based production 

compared to imports
•	 Accumulated debt of medical centers to suppliers of 

medical equipment
•	 Incompatibility of most university research institute 

projects with real needs and their lack of success in 
their commercialization.

Representing solutions for the improvement of the 
national model
According to the results, the proposed solutions were 
categorized into two main themes: 

(1) Policy-making and management 
(2) Suggestions and solutions to improve processes. 
Table 3 reports themes, sub-themes, and corresponding 

solutions for improving the national model.

Policy making and management
The study’s findings show that improving management 
skills is one of the most important elements for program 
success. In the innovation process, moving from the 
initial stage (idea generation) to laboratory development, 
prototype construction and evaluation, and finally to mass 
production, involves increasing levels of risk and cost. 
Therefore, it is necessary to establish a balance between 
the risks and benefits at each stage, which requires 

Table 1. Demographic and Professional Characteristics of the Experts

Participant ID Field of study Position Work history (y) Age (y) Gender Other details

P1 Health technologies Researcher 12 45 Male Specialization in medical device design

P2 Medical equipment Industry manager 15 47 Female Expertise in regulatory affairs

P3 Pharmacology Academic professor 20 55 Male Emphasis on health policy implications

P4
Entrepreneurship 

management
Technology 

development manager
10 40 Male Innovation incubator center

P5 Health policy Government Official 18 48 Male Engagement in national health planning

P6 Biomedical engineering Entrepreneur 8 38 Female Founder of a medical innovation start-up

P7 Health economics Consultant 14 52 Male Expertise in market analysis

P8-P15 Various fields Various roles 5-25 35-60 Mixed
Participants from diverse sectors related to 
health technology

Table 2. Themes, sub-themes, and features affecting the development of health-related technologies

Theme Sub-Theme Features

Advantages of ongoing processes

Government supervision Strict regulations, periodic quality control, adherence to standards

Meeting standards and qualifications Accreditation processes, mandatory licenses

Evidence-based planning Utilization of successful experiences, scientific document reviews

Challenges in national medical 
equipment marketing

High costs and pricing issues Price fluctuations, high tariffs, unaffordable research-based production

Bureaucratic inefficiencies Lengthy approval processes, exclusivity in importing advanced equipment

Infrastructure and certification limitations Lack of certification labs, inadequate research-commercialization links
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systematic planning and supervision under a systematic 
management framework.

Based on the findings, the General Department of 
Medical Equipment should serve as the leading authority 
for policy-making and management regarding mandatory 
instructions, quality control protocols, and the evaluation 
of medical equipment. Moreover, most experts emphasized 
the importance of the supervisory role of legislative 
and executive institutions, particularly Iran’s National 
Standards Organization, and the application of specific 
approaches aligned with ISO international standards. 

The Food and Drug Administration was also identified 
as a key national supervisory body responsible for the 
internal marketing management of health-oriented 
products. One practical proposal emphasized the 
formation of a council consisting of manufacturing, 
import, and distribution companies, along with medical 
centers, to periodically manage all medical equipment 
needs and related statistics, and to report problems to the 
relevant administrators.

Another point raised in this regard was the need to 
pursue effective extra-structural communication and 
strengthen the networking system among the stakeholders 
in the health-related product sector. One key informant 
pointed out that “collaboration between new technology 
companies and large companies is one of the main 
strategies to overcome financial problems and expand 
industrial-scale production for direct access to the market.”

Suggestions and solutions to improve processes
Many participants highlighted that a comprehensive 
economic evaluation of new health technologies requires 
a careful analysis of various economic aspects during the 
stages of identification and prioritization. Experts believe 
that accurately estimating opportunity costs (or lost 
potential profits) is essential for ensuring the success of 
these programs.
The following solutions were identified:
•	 Establishment or managing the pricing of health-

related equipment production and provision
•	 Empowering medical centers to repay their postponed 

debts to medical equipment suppliers
•	 Supporting domestic manufacturers in the field 

of medical equipment, considering quality and 
competition

•	 Reducing customs fees
•	 Increasing the clearance process for goods while 

enhancing the accuracy and efficiency of procedures

•	 Reducing the time required for product order 
processing

•	 Promoting transparency and prioritization in the 
allocation of foreign currency 

•	 Adjusting prices in accordance with market 
fluctuations

•	 Establishing and operating a comprehensive data 
system for the statistics and figures related to the 
required goods

•	 Monitoring importing companies to ensure the 
delivery of imported goods to the actual customers 
of equipment

One of the participants noted that” Strategic alliance 
is another form of cooperation. A joint venture is the 
most common form of collaboration in which one or 
more partners form a separate legal entity through equity 
ownership, sharing complementary skills and resources to 
create and manage it. The larger the number of partners, 
the greater the likelihood of success”.

Discussion
Although few studies have comprehensively explored 
different aspects of promoting health-related technology 
marketing, the present research primarily focused on 
identifying the most important features of an optimal 
national model for the development and expansion of 
health-related technologies. Using a robust qualitative 
approach, the current research offers several key insights 
into detecting existing challenges and overcoming the 
challenges associated with the commercialization of 
national health technologies. 

Previous research on technology commercialization, 
particularly in response to financial, managerial, 
structural, and marketing challenges, has provided 
solutions to overcome issues such as the “Death Valley” 
crisis or unpredictable market fluctuations (14). This 
evidence shows that although fundamental solutions such 
as the establishment of research and production units 
within growth centers and the allocation of pre-industrial 
production costs in early stages (formation, growth, 
and maturation of technology units and health product 
developers) have brought some success, there has been no 
success in permanent commercializing and resoling long-
term challenges (3,15).

The healthcare sector is undergoing a fundamental 
transformation, with emerging needs leading to 
unprecedented advancements in technological 
capabilities (16). Participatory approaches, particularly 

Table 3. Themes, sub-themes, and features affecting the development of health-related technologies

Theme Sub-Theme Features

Policy making and 
management

Importance of systematic management Balancing risks and costs, fostering interdisciplinary collaboration

Role of supervisory institutions Oversight by National Standards Organization and Food and Drug Organization 

Stakeholder collaboration Creation of councils, strengthening network systems among stakeholders

Suggestions and solutions for 
process improvement

Economic and financial support Customs fee reduction, transparency in currency allocation

Process optimization Accelerating product clearance, reducing order registration time
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those involving cooperation with prominent national and 
international institutions and companies, are essential. 
Key strategies include the formation of subsidiaries in the 
fields of “design and manufacturing” and “marketing and 
sales,” as well as the establishment of research institutes 
for conducting pre-clinical and clinical studies. These 
are some critical strategies for evaluating the feasibility 
of identified needs and for planning the production of 
health-related technologies (8,17,18).

In the review and analysis of successful experiences, 
researchers have emphasized that under comprehensive 
management, specialists in health technologies have 
mainly focused on the technical aspects of the innovation 
(19-21). In contrast, commercialization and specialized 
business operations are assigned to specialists in these 
fields (22). The findings of these studies have policy 
and management implications for policymakers and 
managers of knowledge-based companies involved 
in the commercialization of advanced health-related 
technologies (23-26).

Given the common problems faced by technology start-
up companies in commercializing health technologies, 
various investigations have proposed many solutions 
across financial, managerial, structural, and marketing 
dimensions to prevent or overcome potential crises (24,27).

Policy initiatives such as the approval and implementation 
of executive instructions, the establishment of supportive 
facilities for emerging health technology companies, 
and the creation of academic science parks, technology 
transfer offices, and business growth centers have been 
proposed as primary supports (7,28,29). However, it is 
essential to prepare plans for their long-term sustainability, 
institutional independence, and sustainable development 

While several studies have investigated different aspects 
of promoting health-related technologies marketing, the 
present study primarily focused on identifying the most 
critical features of an optimal national model for the 
development and expansion of health-related equipment 
(30). Using a comprehensive qualitative approach, this 
study provides several valuable insights into the key 
challenges facing national commercialization efforts and 
proposes strategies to overcome them (31).

Previous research addressing the commercialization 
of technologies in the face of financial, managerial, 
structural, and marketing challenges has proposed 
various solutions to overcome issues such as the “Death 
Valley” crisis (the gap between technology development 
and successful market adoption), and the unpredictability 
of market dynamics (2,14). These studies highlight that 
although fundamental measures such as establishing 
research and production units in growth centers and the 
allocation of pre-industrial production funding during 
early stages have yielded short-term success, long-term 
sustainability in commercialization remains an unresolved 
challenge (5,14).

The healthcare system is transforming significantly, 
with new demands driving unprecedented technological 

advancements. The findings of this study findings align with 
those of Pagoto and Bennett, who highlight the importance 
of participatory approaches that involve collaboration 
with prominent national and international institutions. 
They also advocate for the establishment of specialized 
subsidiaries focused on “design and manufacturing” and 
“marketing and sales” as critical strategies for evaluating 
the feasibility of health-related technologies and ensuring 
their successful commercialization (32). This aligns with 
Agarwal et al’s findings which emphasized the importance 
of interdisciplinary collaboration between academia 
and industry in bridging the gap between research and 
commercialization (33).

In reviewing successful commercialization efforts, 
researchers have pointed out that specialists in health 
technologies often focus primarily on the technical aspects 
of innovation, while overlooking critical management and 
policy considerations (19,21). This study highlights that 
effective commercialization requires not only technical 
expertise but also a robust policy and management 
framework. The findings of this study echo the conclusions 
of Kim et al and Aghaei, who argue that policy and 
management strategies play a crucial role in overcoming 
the challenges faced by knowledge-based companies in 
the commercialization of health technologies (34,35).

Furthermore, consistent with Singh and colleagues’ 
findings, this study suggests that the common challenges 
faced by health technology startups require integrated 
solutions across financial, managerial, structural, and 
marketing domains (36). By providing targeted support 
for startups such as reducing regulatory barriers and 
improving access to funding, we can mitigate the risks 
associated with early-stage commercialization (15,24).

Policy solutions such as creating academic science 
parks, technology transfer offices, and business growth 
centers have been widely proposed as primary support 
mechanisms for emerging health technology companies 
(11). However, as emphasized by Kim et al, these initiatives 
must be accompanied by long-term sustainability plans 
to ensure the ongoing success and independence of such 
companies. Without these plans, the effectiveness and 
impact of these programs may diminish over time (34).

This study provides valuable insights into the factors 
influencing the successful commercialization of health-
related technologies, emphasizing the need for a holistic 
approach that integrates technical, managerial, and 
policy perspectives. Comparing the findings with 
existing literature underscores the need for developing 
comprehensive national frameworks that support the 
short-term implementation and long-term sustainability 
of health technology commercialization efforts. Future 
research should focus on testing these strategies in 
different contexts and evaluating their impact on long-
term sustainability.

Although one limitation of qualitative research is 
its limited generalizability, this study strived to gather 
comprehensive data by using the points of view of a wide 
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list of key informants and experts in the field of health-
related product commercialization, as well as group 
discussions with the stakeholders.

Conclusion
National policies and programs for the production and 
commercialization of health-related products need to be 
reviewed and revised based on reliable scientific evidence 
and stakeholders’ opinions. The results of this study 
can serve as a valuable resource for evaluating ongoing 
programs and developing a suitable model for advancing 
and promoting health-related technologies. Based on 
the findings, the most essential features of an optimal 
national model for the development of the health-related 
equipment include:
•	 Ensuring quality insurance in accordance with the 

standards of the Ministry of Health and Medical 
Education

•	 Addressing the variety of medical equipment and 
avoiding the complexity of these products in their 
function and usage

•	 Enhancing the reliability, productivity, and overall 
performance of medical equipment

•	 Promoting interdisciplinary synergy in the 
development and exploitation of medical equipment 
through broad interaction between engineering 
universities and industry

•	 Facilitating intellectual property protection processes 
and supporting the production and commercialization 
of health-related technologies

•	 Reducing various costs in all aspects of health-related 
production

•	 Providing extensive support for knowledge-based 
start-ups in the fields of medicine and health 

•	 Establishing the necessary infrastructure to meet the 
national technological needs of the country

•	 Training specialized professionals in medical and 
related fields

•	 Increasing communication skills and ensuring 
effective engagement with domestic and foreign 
commercial companies

•	 Enhancing familiarity with export regulations and 
procedures

•	 Increasing investment in university research and 
academic innovation projects. 

Accordingly, policy measures should prioritize 
these areas.
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