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Abstract: The integration of medicine and engineering has driven rapid advancements in medical devices, bio materials, and
information technology, enhancing the "humanitarian" capacity to treat and save lives. However, there are aspects to reflect upon
regarding the "respect for human values".

The integration of medicine and engineering is a multidimensional concept. It represents a notion within the medical industry,
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a model for cultivating medical professionals, and a discipline-specific framework. From the perspective of the medical industry,
this integration is an inevitable requirement for the advancement of medicine at the engineering level. The first generation of
classical integration was characterized by the manufacturing and use of manual tools; the second generation marked the
engineering-oriented medicine; and modern integration manifests as the Al-powered medicine. Its industrial and economic
attributes, along with industrial thinking, cannot be overlooked. From a disciplinary standpoint, it is a product of engineering
science permeating medicine, forming new clusters of knowledge and professional forms in medicine and engineering. Emerging
disciplines such as digital medicine, regenerative medicine, and intelligent medicine continue to proliferate. Simultaneously, the
integration of medicine and engineering serves as a crucial driver for accelerating medical scientific and technological innovation
and the cultivation of innovative talent. It is a vital model for training professionals in modern new engineering and medical
fields, transcending traditional clinical paradigms to expand medicine into a community integrating education, research,
production, and practice.

The essence of the integration of medicine and engineering is the infiltration and expansion of "engineering" into "medicine".
The roles of medicine and engineering differ in importance. The engineering aspects of medicine have become increasingly
evident, yet engineering itself has not changed accordingly. From an industrial perspective, the integration of medicine and
engineering is a process and outcome of industrial sectors adapting to the needs of the medical industry and penetrating into
medical endeavors. Industries are constrained by the development of engineering science and the level of engineering industries,
rather than being dictated by medical science. Medicine can only passively accept the achievements of engineering and make
choices within the scope of these achievements. The disciplinary nature of the integration of medicine and engineering is
engineering-oriented, not medical, and leads to the awarding of engineering degrees. From the perspective of talent cultivation,
integrated medicine and engineering professionals are medical practitioners who study engineering rather than engineering
practitioners who study medicine. Traditional physicians need to learn and apply more engineering skills, and the cultivation of
craftsmanship is particularly prominent. This is an educational practice with strong engineering attributes.

Medical humanitarianism provides a critical perspective on the integration of medicine and engineering. The essence of
medical engineering integration is the application of industrial technology in medicine, and the ethical issues that may arise are
obvious. The classic proposition of engineering philosophy is "I create, therefore I am", representing the essence of engineering.
It reinforces the biomedical model, manifested as a conservative and regressive force. The education of objects is becoming
increasingly important in the cultivation of medical talents. The medical discipline is inevitably becoming increasingly rigid,
from machines helping humans to machines replacing humans, and then to machines replacing humans. The concern about the
widespread application of medical engineering integration technology is a reality. The medical industry should be centered
around people and aim to promote their freedom and comprehensive development. It is not simply a study of "creation", and
cannot simply reflect and measure its value based on direct economic value. The interdisciplinary fields of medicine,
engineering, and humanities must be supplemented by medical humanities education, emphasizing the leading value of medical
humanities in the development of medicine. The cultivation of medical and engineering talents should include education in
Taoism, benevolence, academia, technology, and art. The thinking of doctors and engineers needs to work closely together and
cannot deviate from the purpose of medical talent cultivation, jointly promoting medical innovation.

Keywords: medical-engineering integration; medical humanitarianism; new medicine; new engineering



