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Abstract—Despite its critical importance, the transformation 

(aim to industrialization) rate of medical Research and 

experimental Development (R&D) findings is significantly lower 

than in other fields, mainly due to the scarcity of skilled 

professionals. This study employs grounded theory and semi-

structured interviews with key stakeholders from both the supply 

and demand sides to develop a competency model tailored for 

medical technical managers. By aligning the model with specific 

challenges and requirements of transformation of medical R&D 

findings, this research aims to significantly enhance these 

professionals' capacity. In addition, the competency model will 

provide a foundational tool for enhancing the quality and quantity 

of such professionals and facilitate the public's ability to benefit 

from scientific research findings more quickly and effectively.  
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                              I. INTRODUCTION 

The experiences trying to combat the COVID-19 pandemic 

have highlighted the importance of transforming biological and 

clinical discoveries. In China, the concept of "transforming 

R&D (research and development) findings" aligns with the 

international notion of "technology transfer."  Unlike the general 

definition of technology transfer, which involves the process 

from its owners or holders to another entity, the "transformation 

of R&D findings" emphasizes the complete process from 

experimentation, development, application, and promotion of 

valuable scientific results to the creation of new products, 

processes, materials, and industries. Thus, the transformation of 

R&D findings in the medical field not only improves health but 

also enhances the dynamism of the health industry, boosts 

employment, and yields substantial social value.  

The pathway for transforming research and development 

findings in the medical field is particularly challenging. Its 

human-centric focus, prolonged processes, and substantial 

investment requirements characterize it. Additionally, medical 

professionals, such as doctors and nurses, often lack crucial 

business and legal knowledge. Coupled with the immense 

pressures of their work, these factors contribute to a 

significantly lower transformation rate in this field in China, as 

depicted in Figure 1 [1]. 

 

 
Figure 1. Industrialization rate of invention patents of Chinese enterprises in 

different industries, 2023 [1]. 

In July 2022, the revised "Occupational Classification Code 

of the People's Republic of China" was published, introducing 

the position of "technical managers" [2]. These professionals are 

engaged in the excavation, cultivation, incubation, maturation, 

evaluation, promotion, and trading of R&D findings and 

provide related financial, legal, and intellectual property 

services. Despite its recent development, research on 

technology managers remains in its infancy due to a lack of 

historical data and experience.  

Since the 1970s, the cooperation between enterprises, 

universities and research institutes has become increasingly 

close [3]. As a result, some famous universities and research 

institutes, like Stanford University, began to set up technology 

transfer offices and hired technical managers. In 1974, the 

Association of University Technology Managers (AUTM) [4] 

in the USA was founded, aiming to promote the exchange and 

cooperation opportunities for technical managers. In 2010, 

AUTM, together with other national and regional associations, 

established the Alliance of Technology Transfer Professionals 

(ATTP) [5], which provide international standards and 

professional qualifications for practitioners in the field of 

technology transfer. 

As medical technical managers are a kind of special and 

complex profession that relies heavily on experience, the 

training content of medical technical managers is difficult to 
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quantify. Also, there are large differences in the regulatory 

policies of medicine and health in countries, so there are 

currently no standardized courses for medical technical 

managers that take into account the specificities of medicine. 

Above all, previous studies have addressed the positioning, 

skills, and expectations of technical managers [6]-[10], but some 

limitations and deficiencies remain yet:  

• Singular Perspective: Previous studies primarily focused 

on the supply side of technology transfer personnel [8][10], 

ignoring demand transformation of medical R&D findings. 

• Not Specific Enough: Existing competency models for 

technical managers have been developed across a wide 

range of scientific and technological fields, but no 

comprehensive competency model has been developed 

explicitly for medical technical managers. 

• Incomplete Analysis: Transformation of medical R&D 

findings is a sequential and prolonged process. However, 

current research rarely delves into the specific skill 

requirements at different stages of the transformation 

process.  

This study utilizes the Grounded Theory methodology [11], 

high-quality project samples, and interviews with stakeholders 

from both supply and demand sides to assess competency needs 

in medical R&D transformation. It aims to create a 

comprehensive competency model for medical and technical 

managers that could greatly enhance their effectiveness and 

increase the success rate of medical R&D transformation once 

implemented. 

                              II. METHODOLOGY 

A. Semi-structured Interview Methodology 

Semi-structured interview methodology is a common way to 

acquire perceptions and experiences of a broad range of 

stakeholders [11]. This study uses semi-structured interviews to 

engage critical stakeholders in transforming medical R&D 

findings, focusing on both supply and demand. The supply side 

includes at least 12 employed technical managers and the 

demand side includes at least 36 researchers, clinicians and 

government officials. All participants are affiliated with Peking 

Union Medical College and its hospitals, which are actively 

engaged in transformation projects, ensuring a comprehensive 

insight into the challenges and needs of transformation of R&D 

findings. 

• Supply side (to technical managers): Interview content 

was mainly included the match between their previous 

majors and current job, learning gains from the technical 

manager training courses, professional competencies that 

have been developed and need to be developed, and 

channels for acquiring new competencies. 

• Demand side (to researchers, clinicians and government 

officials): Interview content mainly based on their work 

experience, which include questions about their level of 

need for technical managers, the specific transfer tasks/steps 

they expect to be assisted with, the major and minor 

competencies that the technical managers should have, and 

ideal cooperation model they expected with. 

B. Grounded Theory 

Grounded Theory, introduced by Anselm Strauss and 

Barney G. Glaser in 1967 [12], is a methodology primarily used 

for qualitative research [13]. In this study, extensive interviews 

with stakeholders involved in the transformation of medical 

R&D findings are conducted, employing a three-level coding 

process of Grounded Theory (open coding, axial coding, and 

selective coding) to develop a comprehensive competency 

model for medical technical managers.  

C. Data Analysis Tools 

The study uses NVivo and Microsoft Excel for source 

analysis. NVivo facilitates the deep reading, coding, and 

analysis of textual data, while Excel supports additional 

statistical analysis. Python scripts will also be utilized to create 

visualizations, enhancing the ability to analyze and interpret 

data trends effectively. 

                            III. EXPECTED RESULTS   

A. Developing Competency Models for Medical technical 

managers 

The competency model for medical technical managers 

developed in this study is structured around two interdependent 

aspects, with plans for future expansion and refinement: 

• Individual Competency Perspective:  

1) Ethical Foundation: At the core, technical managers 

must possess strong moral and ethical standards, including 

integrity and a commitment to ethical practices. 

2) Basic Competence: Essential professional knowledge 

spanning medical, legal, financial, and technological domains 

is required. 

3) Soft Skills: Effective communication and collaboration 

skills are crucial. 

4) Advanced Competencies: Experience-based skills such 

as leadership and strategic foresight. 

• Transformational Stage Perspective: First, technical 

managers should be able to evaluate the market potential of 

findings and determine the finding’s current stage of 

development and future development path. In the middle 

stage, technical managers need intellectual property 

protection and business negotiation skills. Finally, their 

ability to navigate the challenges of clinical trials and 

ultimately bring a product to market is critical, particularly 

during the rigorous phases of trial and commercialization. 

B. Training Model for Medical Technical Managers 

Based on the developed competency model, this research 

proposes a comprehensive training model for medical and 

technical managers, which incorporates several key components: 
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• Course Content: The curriculum spans from foundational 

medical knowledge to advanced topics in technology 

transfer strategies and regulatory compliance.  

• Educational Methods: The educational framework 

includes degree programs for newcomers and continuing 

education for existing professionals.  

• Project Participation: Engaging actively in projects from 

the initial research phase to market promotion provides 

technical managers with practical skills and capabilities.  

• Assessment Requirements: This system will measure their 

technical knowledge, operational competencies, and 

strategic thinking and problem-solving skills. 

Through this integrated training approach, medical technical 

managers will be comprehensively equipped to meet the diverse 

challenges and demands of the technology transfer process. This 

model aims to cultivate high-quality professionals capable of 

leading and driving the transition of medical and scientific 

achievements from the laboratory to the market. 

                                IV. CONCLUSION 

This study addresses the challenge of medical technical 

managers' insufficient quantity and capabilities in transforming 

medical R&D findings due to unclear competency 

requirements. Utilizing Grounded Theory methodology, it aims 

to construct a competency model from both supply and demand 

perspectives, detailing the essential qualities, knowledge, and 

skills required for this role. This model will enhance the 

capabilities of existing medical technical managers and 

facilitate the training of new professionals, thereby improving 

the success rate of medical technology translation. Ultimately, 

this will enable research findings to benefit public health more 

swiftly, safely, and effectively. 
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