Pre prints.org

Article Not peer-reviewed version

Development of Biomedical Technology
From the Perspective of Ethics and Law

Zhangsheng Sun ~ and Kexin Zhang

Posted Date: 29 May 2024
doi: 10.20944/preprints202404.0454.v2

Keywords: Biomedical technology; Ethics principle; Law risk; Canonical protection

Preprints.org is a free multidiscipline platform providing preprint service that
is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons
Attribution License which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.



https://sciprofiles.com/profile/3275164
https://sciprofiles.com/profile/3556908

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 29 May 2024 d0i:10.20944/preprints202404.0454.v2

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article
Development of Biomedical Technology

from the Perspective of Ethics and Law

Zhangsheng Sun * and Kexin Zhang

School of Political Science and Law, Xinjiang Normal University, China; 1791393944@qq.com
* Correspondence: 15939756236@163.com

Abstract: The normative and safeguarding role of ethics and law in the development of biomedical science and
technology, as well as their importance in promoting the progress of the industry, analyzed the key role of
ethics and law in the field of biomedical science and technology, by restricting scientific research behavior,
protecting the rights and safety of subjects, providing a solid guarantee for scientific research activities, and
promoting the healthy development of biomedical science and technology. At the same time, the positive role
of ethics and law in promoting international cooperation and exchange of biomedical science and technology
is also discussed, which will inject strong impetus into the global development of biomedical science and
technology. In addition, through case analysis, the paper demonstrates the key role of ethical review in the
field of biomedical science and technology, as well as the importance of law in maintaining market order,
protecting subjects’ rights and interests, and fairness and justice. The successful practice of ethics and law in
the development of biomedical science and technology is emphasized, which proves that following ethical
principles and legal framework is the key factor to promote the progress of biomedical science and technology.
This paper explores the important role of ethics and law in the development of biomedical science and
technology, and provides valuable reference and guidance for practitioners in the industry. By following
ethical principles and legal norms, we will jointly promote the prosperity and development of biomedical
science and technology, and contribute to the common progress of human health.
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1. The Importance of Ethics and Law in Biomedical Science and Technology

Focuses on the important role of ethics and law in the field of biomedical science and technology
(Table 1). Biomedical science and technology, as a key way for human beings to explore the mystery
of life and improve the level of health, every step of its progress affects the nerve of society. The rapid
development of technology is often accompanied by ethical and legal challenges. It is these challenges
that highlight the indispensable role of ethical principles and laws and regulations in guiding the
healthy development of science and technology.

Ethical principles, like the compass of scientific and technological development, provide a clear
moral direction for biomedical researchers and practitioners. In the pursuit of scientific and
technological innovation, we must always adhere to the respect and protection of life and human
welfare. Ethical principles exist precisely to ensure that every step of scientific and technological
development does not deviate from this fundamental purpose. It requires us to consider not only the
feasibility of the technology, but also its ethical acceptability when conducting biomedical research
[1]. Only in this way can we ensure the rationality and sustainability of scientific and technological
development, and win the broad recognition and support of society. Complementary to ethical
principles is the regulatory role of laws and regulations. In the field of biomedical science and
technology, laws and regulations are like a solid barrier, guarding the compliance and safety of
scientific and technological activities. Through the development of strict regulations and standards,
we can ensure that the development and application of biomedical technology activities are carried
out within the framework of the law, and effectively prevent the occurrence of technological abuse
and misconduct. Laws and regulations also provide a strong institutional guarantee for scientific and
technological innovation, create a stable and transparent legal environment for researchers and
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practitioners, and stimulate the vitality and motivation of scientific and technological innovation. It
is worth mentioning that ethics and law play a key role in balancing the interests of various parties
in biomedical science and technology. In the process of the development of science and technology,
the demands and rights of different stakeholders often conflict. At this time, ethical and legal
principles and rules become important tools to mediate these conflicts. By clarifying the
responsibilities, rights and obligations of all parties, they have established a fair and equitable benefit
distribution mechanism to ensure that the fruits of scientific and technological development can
benefit a wider range of people and achieve harmonious progress between science and technology
and society[2].

Table 1. Biomedical technology from the perspective of ethical law.

Point of View The Development of Biomedical Technology
. Respect for human dignity, human purpose and non-means, scientific integrity and
Ethics .
the right to know
LAWS Intellectual property rights, biosafety, and human genetic resources protection

2. Research Purpose and Significance

In the vast field of biomedical science and technology, ethics and law play a crucial role. These
two are not only the forces that constrain and guide the development of science and technology, but
also the key factors that determine whether science and technology can truly serve society and benefit
mankind. Ethical principles serve as a compass for science and technology to ensure that research
does not deviate from the values of humanity and justice; Laws and regulations are a solid barrier to
ensure the security of science and technology and prevent the risk of abuse. In-depth study of the
role of ethics and law in biomedical science and technology, it is not difficult to find that their internal
connection and interaction constitute the cornerstone of the healthy development of science and
technology. Ethical principles provide the conceptual basis and value orientation for the formulation
of laws and regulations, making legal provisions not only a pile of words, but full of respect for
human dignity and the value of life. The strict implementation and continuous improvement of laws
and regulations also provide a strong guarantee for the implementation of ethical principles in
practice. This positive interaction between ethics and law is the key to the continuous innovation and
steady development of biomedical science and technology.

In the process of rapid development of biomedical science and technology, it is also faced with
a series of practical challenges and problems. Among them, the complex issues involving ethics and
law are particularly interesting. The advent of gene-editing technology, for example, has allowed
unprecedented intervention in life, but it has also sparked heated debates about deep ethical issues
such as the origin of life and human dignity [3]. For another example, in the process of
commercialization of biomedical technology, how to protect patients' rights and interests, prevent
conflicts of interest, ensure fair competition and other issues have become increasingly prominent,
requiring timely follow-up and effective regulation of laws and regulations. In the face of these
challenges and problems, we cannot evade them, still less simplify them. On the contrary, a more
open and inclusive mind should be adopted to deeply explore the nature and root causes of these
ethical and legal issues and seek practical solutions and suggestions. For example, when it comes to
the ethics of gene editing technology, extensive public discussion and expert consultation can be
carried out to form social consensus and ethical guidelines, so as to draw boundaries for the rational
application of the technology. In the commercialization of biomedical technology, it is necessary to
establish a sound legal and regulatory system and strengthen supervision to ensure that the healthy
development of science and technology is not kidnapped by commercial interests. Of course, solving
these problems requires the joint efforts and wisdom of the whole society. The government, scientific
research institutions, enterprises, the public and other parties should assume their respective
responsibilities and obligations to form a joint force to promote the healthy development of
biomedical science and technology [4]. The government should strengthen top-level design,
formulate scientific and reasonable policies, regulations and development plans, and provide strong
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support for the innovation and application of science and technology. Scientific research institutions
and enterprises should adhere to the right direction of scientific and technological innovation,
strengthen self-discipline management, and ensure the safety and effectiveness of research results.
The public should improve their scientific literacy and ethical awareness, rationally view the
development and application of science and technology, and not blindly follow the trend or reject it.
In this process, it is particularly important to strengthen the guidance and norms of ethics and law.
It is necessary to constantly improve the system of ethical review and laws and regulations to ensure
that the innovation and application of science and technology are always carried out within the
framework of ethics and law. It is also necessary to strengthen the ethical education and legal training
of scientific researchers, improve their ethical literacy and legal awareness, and ensure that they can
consciously abide by ethical principles and laws and regulations in scientific research activities [5].

Through such efforts, the harmonious development of biomedical science and technology and
society can be achieved, so that scientific and technological progress can truly benefit mankind. The
power of science and technology is infinite, but the application of science and technology must be
measured. Only under the guidance of ethics and law can biomedical science and technology move
along the right track and make greater contributions to human health and well-being. As a member
of the society, everyone should also actively participate in this process, and use their own actions and
wisdom to promote the common progress of science and technology and society.

3. The Application of Ethics in Biomedical Science and Technology
3.1. The Embodiment of Ethical Principles in Biomedical Technology

In the broad field of biomedical science and technology, the application of ethics is particularly
critical. Ethical principles not only provide guidelines for the behavior of researchers, but also ensure
that the rights and interests of subjects or patients are not infringed. As one of the cornerstones of
ethics, the principle of respect has been deeply reflected in biomedical science and technology. It
emphasizes respect for individual autonomy, ensuring that each person can make a choice based on
their own wishes when deciding whether to participate in research or receive treatment. This respect
is not only reflected in the recognition of the autonomy of the subjects or patients, but also in the
respect of the researchers for their personality and dignity [6].

The do no harm principle is another indispensable ethical principle in biomedical technology.
During research or treatment, the safety of the subject or patient is always the first priority.
Researchers must always be alert to any risk of harm to subjects or patients and take steps to prevent
it. This is not only a demonstration of responsibility to the subjects or patients, but also a reflection of
the professional ethics of the researchers. The principle of no harm also requires researchers to take
responsibility when facing potential risks and take timely measures to solve them, rather than
shirking or evading responsibility.

The principle of impartiality is equally important in biomedical technology. The fair distribution
of resources is key to ensuring that everyone has equal access to research or treatment. In the field of
biomedical science and technology, because of the scarcity of resources and the unlimited demand,
how to allocate resources fairly has become an urgent problem to be solved. The principle of justice
requires researchers to follow the principle of fairness, justice and openness when allocating
resources to ensure that everyone has an equal opportunity to get the resources they need. This is not
only a matter of respect for the subject or patient, but also a matter of social justice.

Confidentiality and privacy protection are also important manifestations of ethical principles in
biomedical technology. The subject's or patient's personal information and medical records are their
privacy and must be strictly protected. When processing such information, researchers should follow
relevant laws, regulations and ethical norms to ensure that the privacy of subjects or patients is not
disclosed. This is not only to protect the rights and interests of subjects or patients, but also to test the
professional ethics of scientific researchers [7]. Confidentiality and privacy protection also require
researchers to adhere to the bottom line when facing the temptation of interests, and not to harm the
rights and interests of subjects or patients for personal gain.
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In the development of biomedical science and technology, the application of ethical principles is
not only a constraint on the behavior of researchers, but also an important guarantee to promote the
healthy and sustainable development of science and technology. Only by internalizing ethical
principles into their own code of conduct can researchers always adhere to the moral bottom line in
the process of research or treatment and ensure that the rights and interests of subjects or patients are
not infringed. The application of ethical principles also helps to improve the social recognition of
biomedical science and technology and promote the harmonious development of science and
technology and society. With the continuous development of biomedical science and technology, new
ethical issues are emerging. This requires researchers not only to have solid professional knowledge,
but also to have a keen sense of ethics and rich practical experience. In the face of complex ethical
issues [8], they can make correct judgments and decisions. Researchers should also actively
participate in the formulation and improvement of ethical norms to contribute to the healthy
development of biomedical science and technology. The public's attention and participation in
biomedical technology is also increasing. This requires researchers to pay more attention to
communication and exchange with the public when carrying out research or treatment, timely
answer the public's doubts and confusion, and strive for public understanding and support. The
public should also actively participate in the supervision and management of biomedical science and
technology to provide strong social support for the healthy development of science and technology.
The application of ethics in biomedical science and technology is an important guarantee to ensure
the healthy and sustainable development of science and technology. Researchers must always adhere
to ethical principles, respect the rights and dignity of subjects or patients, and ensure the safety and
effectiveness of research or treatment. The public should also actively participate in the supervision
and management of biomedical technology, and contribute their own strength to the healthy
development of science and technology. To jointly promote biomedical science and technology to a
better future [9].

3.2. Ethical Review and Supervision Mechanism

In such a sophisticated and uncharted field as biomedical science and technology, the
importance of ethics is self-evident. It is like a beacon, guiding researchers and doctors to explore the
mystery of life, to overcome the problem of disease not to lose direction, and always adhere to the
bottom line of humanity and dignity. The practice and application of ethics in biomedical science and
technology is not only related to the compliance of research activities, but also involves the ethical
quality of each participant and the healthy development of the whole industry.

In order to ensure that the ethical standards of biomedical research and treatment activities are
strictly followed, the establishment of independent ethical review committees is particularly
important. Such an institution, like an impartial judge, monitors every step of the research process to
ensure that it is carried out within an ethical framework. From the preliminary design of the research
protocol, to the specific operation of the experiment, to the collection and analysis of data, the ethics
review Committee plays an indispensable role. Its existence is not only a constraint for researchers,
but also a protection for them to ensure that they do not deviate from the track of ethics in the pursuit
of scientific truth. Of course, ethics review committees alone are not enough. In order to ensure that
ethical behavior in the field of biomedical science and technology is fully regulated, a series of strict
regulatory regulations and guidance documents are also needed. These regulatory documents, like
the "code of ethics" in biomedical technology [10], provide clear guidelines for practitioners to
conduct themselves. Not only do they specify what is and is not allowed, but they also detail how
decisions should be made in the event of an ethical dilemma. The formulation of these regulatory
documents needs to fully consider the characteristics and development trends of biomedical science
and technology to ensure that it is forward-looking and can solve practical problems. In order to
ensure that the ethical behavior in the field of biomedical science and technology can be truly effective
regulation. Whether it is ethics review boards or regulatory regulations, they are only external
restraining forces. In order to truly improve the ethical level in the field of biomedical science and
technology, it is also necessary to improve the ethical awareness and literacy of practitioners. This
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requires greater ethical training and education for researchers, doctors and patients. Through
systematic training courses and rich educational activities, we can help them deeply understand the
importance of ethical principles and master the methods and skills of applying ethical principles in
practical work. In this way, they will be able to make more informed and responsible decisions when
faced with complex ethical issues [11].

The content of ethics training and education should include but not be limited to the following
aspects: First, the basic concept and connotation of ethical principles, to help practitioners establish a
clear understanding of ethical principles; Secondly, the methods and skills of ethical decision-making,
which teach them how to use ethical principles to make decisions in the face of practical problems;
Thirdly, it is to identify and deal with ethical dilemmas to help them improve their ability to deal
with complex ethical issues in practical work. Through these training and education activities,
practitioners' ethical awareness and literacy can be effectively enhanced, providing a strong
guarantee for the healthy development of biomedical science and technology. In addition to the
aspects mentioned above, there are other measures that can promote ethical practice and application
in the field of biomedical science and technology. For example, establish a sound ethical supervision
mechanism to track and supervise the whole research process to ensure the compliance of research
activities and the satisfaction of ethical standards; Strengthen international cooperation and
exchanges, learn from the advanced experience and practices of other countries and regions, and
jointly promote the development of ethics in the field of biomedical science and technology;
Encourage public participation and supervision by public opinion, and enhance the public's attention
to and supervision of ethical issues in the field of biomedical science and technology [12].

The practice and application of ethics in the field of biomedical science and technology is a
complex and important subject. Through the implementation of measures such as the establishment
of an independent ethics review committee, the formulation of strict regulatory regulations and
guidance documents, and the strengthening of ethics training and education, the ethical level in the
field of biomedical science and technology can be effectively improved, the rights and interests of
researchers and patients can be protected, and the healthy development of the entire industry can be
promoted. We should also recognize that the practice and application of ethics is an ongoing process
that requires joint efforts and continuous exploration by all parties. Only in this way can we achieve
more brilliant achievements in the field of biomedical science and technology and make greater
contributions to human health and well-being [13].

4. The Regulation of Law in Biomedical Science and Technology
4.1. Supervision and Restriction of Biomedical Science and Technology Activities by Law

In the field of biomedical science and technology, the importance of legal supervision is self-
evident. Scientific and technological activities in this field are closely monitored by multiple agencies,
such as drug regulatory authorities and health administration departments, which work together to
ensure compliance and safety of scientific and technological activities within their respective areas of
responsibility. In order to ensure that scientific and technological activities meet the requirements of
laws and regulations and prevent potential risks, regulators have adopted a series of specific
regulatory measures and means. These measures, including administrative approval, supervision
and inspection, and administrative penalties, are aimed at controlling the quality and safety of
scientific and technological activities at the source.

Administrative approval is the primary link in the supervision of biomedical science and
technology activities. Before carrying out any scientific and technological activities, the relevant
agencies must submit detailed application information, and pass the strict review of the drug
regulatory department and other agencies in order to obtain the corresponding approval. This
process ensures that scientific and technological activities are carried out in accordance with the
requirements of laws and regulations, and lays the foundation for subsequent regulatory work.
Supervision and inspection is an important means for regulatory agencies to continuously supervise
biomedical science and technology activities [14]. Through the on-site inspection of scientific and
technological activities, the review of relevant records and data, and the questioning of relevant
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personnel, the regulatory authorities can keep abreast of the progress of scientific and technological
activities, and identify and correct existing problems. This dynamic regulatory approach helps ensure
that science and technology activities always operate on the track of laws and regulations.
Administrative punishment is a powerful means for regulators to punish scientific and technological
activities that violate laws and regulations. Once violations of laws and regulations are found in
scientific and technological activities, the regulator will punish relevant institutions and individuals
in accordance with the law, including warnings, fines, revocation of licenses and other measures.
These penalties not only play a disciplinary role, but also warn other institutions and individuals to
strictly abide by laws and regulations, and jointly maintain good order in the field of biomedical
science and technology. In addition to the above specific regulatory measures and means, regulatory
agencies also focus on strengthening cooperation and exchanges with other countries and regions,
learning from advanced international regulatory experience and practices, and constantly improving
their own regulatory level and capacity. Regulators also actively advocate industry self-discipline,
encourage relevant institutions and individuals to consciously comply with laws and regulations,
and jointly promote the healthy development of the biomedical science and technology field.At
present, there are still some problems and challenges in the supervision of biomedical science and
technology activities. Among them, insufficient supervision is a more prominent problem. Due to
limited regulatory resources, regulators are often powerless in the face of numerous scientific and
technological activities, resulting in some illegal activities to escape supervision. The single
regulatory means is also an important factor restricting the improvement of regulatory efficiency. At
present, regulators mainly rely on traditional means such as administrative approval, supervision
and inspection, and administrative penalties for supervision, and lack more flexible and diversified
supervision methods and methods. In order to solve these problems and further improve the
efficiency of supervision, regulators need to take a series of measures. Strengthen the construction of
the supervisory team, improve the professional quality and ability of the supervisory personnel, so
that they can better perform their supervisory duties. We will make innovations in regulatory means
and methods, and use modern scientific and technological means such as big data and artificial
intelligence to improve the intelligence and precision of regulation, reduce regulatory costs and
improve regulatory efficiency. We will strengthen social supervision and co-governance, encourage
the public to participate in the supervision process, give play to the supervisory role of social forces,
and form a co-governance pattern that combines government supervision and social supervision [15].

In the future development, the field of biomedical science and technology will continue to
maintain a momentum of rapid development and make greater contributions to the cause of human
health. As an important means to ensure the healthy development of this field, legal supervision will
continue to adapt to the new situation and needs, and provide a more solid and powerful guarantee
for the progress and development of biomedical science and technology.

4.2. Legal Liability and Risk Prevention and Control

In this era full of challenges and opportunities, it must be clearly recognized that biomedical
science and technology activities are not only related to the academic pursuit of researchers, but also
directly related to the health and safety of the public. Clarifying legal responsibilities and establishing
and improving risk prevention and control mechanisms have become an inevitable choice to promote
the healthy and orderly development of biomedical science and technology. In the activities of
biomedical science and technology, the types of legal liability are diverse and interrelated. Civil
liability, administrative liability, criminal liability and other forms of legal liability together constitute
the legal liability system in the field of biomedical science and technology. These forms of
responsibility exist to ensure that researchers fully respect and protect the legitimate rights and
interests of others in the pursuit of scientific breakthroughs.

The bearing of civil liability means that in the activities of biomedical science and technology, if
the damage is caused to others due to negligence or illegal acts, the relevant liable subject must bear
the compensation liability according to law. The existence of this form of responsibility effectively
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protects the rights and interests of the subjects, but also encourages researchers to conduct research
activities more carefully.

The assumption of administrative responsibility reflects the government's regulatory
responsibility for biomedical science and technology activities. When relevant institutions or
individuals violate administrative regulations, they will face legal consequences such as
administrative penalties. The existence of this form of responsibility ensures the compliance of
biomedical science and technology activities and maintains the fair competition order of the market.

The bearing of criminal responsibility is the most severe form of legal responsibility. In the field
of biomedical science and technology, if the relevant acts violate the criminal law, such as involving
fraud, serious harm to public security and other criminal acts, the relevant responsible subjects will
bear criminal responsibility according to law. The existence of this form of responsibility has
effectively cracked down on illegal and criminal acts and maintained the legal order in the field of
biomedical science and technology [16].

Clarifying legal liability alone is not sufficient to address all challenges in the field of biomedical
science and technology. The establishment and improvement of risk prevention and control
mechanisms are equally important. As the primary link of risk prevention and control, risk
assessment provides an important basis for subsequent risk warning and response through scientific
assessment of possible risks in biomedical science and technology activities. The establishment of risk
early warning mechanism can respond in time when risks emerge and prevent the expansion and
spread of risks. The improvement of the risk response mechanism ensures that the risk can be quickly
and effectively taken when the risk occurs, and the risk is controlled within the tolerable range. In
the construction of risk prevention and control mechanism, we should pay attention to the role of the
government, enterprises, scientific research institutions and other multi-entities. The government
should strengthen supervision, improve the legal and regulatory system, and provide a strong
institutional guarantee for risk prevention and control. Enterprises should actively fulfill their social
responsibilities, strengthen internal management, and ensure product safety and effectiveness [17].
Scientific research institutions should strengthen the construction of scientific research ethics,
improve the risk awareness and prevention ability of scientific research personnel.

5. Conflict and Coordination between Ethics and Law in the Practice of Biomedical Technology
5.1. Analysis of Conflict Points between Ethics and Law

In the complex and rapidly changing field of biomedical science and technology, the intertwine
of ethics and law is particularly striking. This kind of conflict is not simply black and white, but
involves multiple dimensions and levels of tradeoffs and choices.The first concern is the delicate
balance between privacy protection and data sharing. In a data-driven era, biomedical research has
an increasingly urgent need for personal information and biological data. These data are not only
vital for advancing scientific research, but also have great potential for disease prevention, diagnosis
and treatment. The protection of personal privacy should not be ignored. Everyone has the right not
to misuse and violate his or her biometric data. How to realize reasonable sharing and utilization of
data under the premise of ensuring personal privacy security has become an urgent problem to be
solved. This requires better legal frameworks and ethical guidelines to clarify the boundaries and
procedures for data collection, storage, use, and sharing. The development of technologies to enhance
data security and privacy protection is also key. Through encryption technology, anonymous
processing and other means, can reduce the risk of data leakage and abuse to a certain extent. Public
education and awareness-raising are equally important. Only when everyone is aware of the
importance of personal information and learns how to protect their privacy in their daily lives can a
more secure and reliable data sharing environment be built. Another point of conflict that cannot be
ignored is the tension between research ethics and commercial interests. The development of
biomedical technology is often accompanied by huge commercial interests. This can not only promote
the transformation and application of scientific research results, but also may bring considerable
economic returns to investors. The involvement of commercial interests can also bring its own set of
problems. For example, the impartiality and objectivity of research may be questioned, the rights and
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interests of subjects may be violated, and the quality and ethical principles of research may even be
sacrificed in the pursuit of profit. In order to meet these challenges, it is necessary to establish a sound
regulatory mechanism and conflict of interest management system. This includes strict review and
supervision of research projects to ensure scientific and ethical research; Disclosure and management
of researchers' conflicts of interest to prevent transfer of benefits and improper influence; And the
rights and interests of the subjects should be fully protected to ensure that they are treated fairly and
compensated reasonably in the process of participating in the research. The challenge between the
dignity of life and scientific and technological progress cannot be ignored. The development of
biomedical technology has provided unprecedented opportunities and possibilities. For example, the
advent of gene editing technology holds the promise of curing some genetic diseases and may even
change the future of humanity. These technological advances also raise a series of profound ethical
questions. Is there a right to intervene and transform life? Where is the line between such intervention
and transformation? How to ensure that scientific and technological progress does not violate the
dignity of human life? There are no easy answers to these questions. They require deep reflection and
discussion to find a way to balance technological progress with respect for the dignity of life. This
may require reexamining and defining the meaning and extension of the dignity of life, as well as the
goals and boundaries of scientific and technological progress. It is also necessary to establish better
ethical review mechanisms and public participation channels to ensure scientific, fair and transparent
scientific and technological decision-making [18].

5.2. Conflict Resolution Mechanism and Policy

In the field of biomedical science and technology, the conflict and coordination between ethics
and law are particularly important and complicated. In order to properly address the challenges in
this frontier area, a variety of conflict resolution mechanisms and strategies need to be explored and
implemented in depth. This is not just a legislative issue, but also involves the intersection of
technology, society, ethics and law.Fundamentally speaking, the perfection of law is the cornerstone
to solve this problem. The ethical bottom line and code of conduct in biomedical science and
technology research must be established through precise legislation, so that all relevant research
activities can be carried out within a clear legal framework. This is not only a constraint on researchers,
but also a kind of protection for them, but also a solemn commitment to the public interest of society.
The explicit provisions of law can provide a direct and powerful basis for resolving the conflict
between ethics and law, so that any behavior that violates ethical principles can be punished by law
in time. Laws alone are not enough. The law is often backward, but the development of technology
is rapid. This requires the establishment of a flexible and effective ethical review mechanism outside
the rigid framework of the law. This mechanism should be independent of governments and scientific
institutions, and should be composed of professional ethicists, jurists, and scientific experts, whose
responsibility is to conduct strict ethical checks on all biomedical research. In this way, even in areas
not yet covered by law, this ethical review mechanism can be relied on to detect and stop possible
ethical risks in a timely manner. Of course, ethical education for researchers should not be neglected.
Ethical principles are not only a set of norms imposed on researchers from the outside, but also their
inner conscious pursuit. It is necessary to strengthen the ethical training of researchers, so that they
always adhere to the ethical bottom line in scientific research activities, even in the face of temptation
and pressure. Such education can not only reduce the occurrence of ethical and legal conflicts, but
also improve the overall quality of researchers and promote the healthy development of biomedical
science and technology. Public participation and supervision is also an indispensable part of
resolving ethical and legal conflicts. Biomedical science and technology research is closely related to
the life of the public, and its research results often have a direct impact on public health and well-
being. It is necessary to establish an open and transparent information disclosure platform to let the
public know about the progress and risks of relevant research, while also encouraging the public to
submit comments and suggestions [19]. In this way, a pluralistic co-governance structure can be
constructed, so that ethical and legal conflicts can be discussed and resolved on a broader level. At
the operational level, we also need to focus on international cooperation and exchanges. Biomedical
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science and technology is a global field, and researchers in all countries are working for the health
and well-being of mankind. We should actively participate in international ethical and legal
discussions, learn from the successful experiences and practices of other countries, and jointly
address ethical and legal challenges. This not only helps to improve their own ethical and legal level,
but also helps to promote the common progress of global biomedical science and technology. It is a
systematic project to solve the conflict between ethics and law in the field of biomedical science and
technology, which needs to form a comprehensive and effective solution strategy from many aspects,
such as legislation, ethical review, scientific research ethics education, public participation and
international cooperation. Only in safeguarding scientific and technological innovation can we also
maintain the ethical order and legal dignity of society. This is not only a challenge for researchers,
but also a test for the whole society.

5.3. The Mutual Promotion and Coordinated Development of Ethics and Law

In the vast field of biomedical science and technology, the interweaving of ethics and law
constitutes a powerful driving force to promote its development. The two do not exist in isolation,
but in constant interaction and dialogue, jointly maintain the boundary and bottom line of scientific
research. Ethics, as the cornerstone of human moral judgment, provides a necessary moral guide for
the exploration of biomedical science and technology. The law, as the concrete embodiment of social
norms, delineates an insurmountable red line for scientific research activities. The interaction of ethics
and law in the field of biomedical science and technology reflects a delicate balance. As ethical
principles evolve, they are always trying to respond to the moral challenges posed by new
technologies to ensure that human values are not eroded by the rapid development of technology.
Under the guidance of ethical principles, the law is constantly improved and adjusted to meet the
new requirements of scientific and technological development [20]. This dynamic balancing process
not only reflects the moral consciousness of human society, but also demonstrates the far-reaching
influence of the spirit of rule of law on the development of science and technology. In the practice of
biomedical science and technology, the legalization of ethical principles is a phenomenon that cannot
be ignored. With the progress of science and technology, some issues that originally belong to the
category of ethics have gradually risen to legal issues, which need to be regulated through the force
of law. For example, in cutting-edge technologies such as gene editing and human embryo research,
the line between ethics and law has become increasingly blurred, requiring lawmakers, ethicists and
researchers to work together to find the right balance. Legal provisions also strengthen and safeguard
the implementation of ethical principles. The law provides strong support for the implementation of
ethical principles in scientific research activities through clear provisions and strict sanctions. When
conducting research, researchers should not only abide by the laws of science, but also abide by the
norms of law to ensure that the research results meet the moral expectations of society. The mutual
promotion and coordinated development of ethics and law is of great significance to the healthy
development of biomedical science and technology [21]. It helps to solve the ethical conflicts and legal
problems that may occur in scientific research activities, and guarantees the compliance and morality
of scientific research activities. In addition, it also creates a more relaxed and favorable environment
for scientific and technological progress, encouraging researchers to innovate and explore boldly
under the premise of following ethical and legal principles.

It is worth noting that the synergy between ethics and law in the field of biomedical science and
technology does not happen overnight. It requires constant effort and dialogue on all sides to find its
proper place in the ever-changing world of science and technology. Legislators need to pay close
attention to the latest developments in science and technology, and timely adjust and improve
relevant laws and regulations; Ethicists need to deeply study the moral challenges brought by new
technologies to provide strong ethical support for scientific research activities. On the other hand,
researchers need to actively promote scientific and technological progress and contribute wisdom
and strength to human health and well-being under the premise of following ethical and legal
principles. In the future development, we expect to see a closer integration and more effective
collaboration between ethics and law in the field of biomedical science and technology. Only in
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ensuring that scientific and technological progress is in line with human moral values can we fully
release the great potential of science and technology and make greater contributions to human health
and development. This process will also be a comprehensive test and improvement of human
wisdom and morality [22].

6. Role of Ethics and Law in Promoting the Development of Biomedical Science and Technology
6.1. Guiding and Motivating Role of Ethics and Law

Ethical principles, as the guiding light of biomedical research, always shine on the road of
scientific research. It is not only a set of abstract moral rules, but also the bottom line that researchers
must adhere to when facing complex scientific problems. Under the guidance of ethics, biomedical
research can avoid those pitfalls that may harm human well-being, and ensure that every
experimental advance and every technological breakthrough can contribute to human health and
happiness. The existence of this legal system provides a solid guarantee for the development of
biomedical science and technology [23]. Through the protection of intellectual property rights, the
law ensures that the legitimate rights and interests of innovators are not infringed, thus stimulating
the enthusiasm of researchers for innovation. Tax incentives and other policy measures are like
showers, moistening the soil of scientific and technological innovation, so that the research in the
field of biomedicine can thrive in a more superior environment. The interaction between ethics and
law has injected a strong impetus into the development of biomedical science and technology. Under
the guidance of ethics, the legal system can play a more precise role to protect scientific and
technological innovation; The perfection of laws also provides a strong support for the
implementation of ethical principles and ensures the moral sustainability of scientific and
technological development [24]. This synergy can be seen in all areas of biomedical technology. In
the process of drug development, ethical principles ensure the welfare of experimental animals and
the rights and interests of subjects are not infringed, and laws ensure the safety and effectiveness of
drugs through strict approval procedures and monitoring mechanisms. In the field of cutting-edge
technology such as gene editing, the double constraints of ethics and law ensure the healthy
development of technology and avoid potential risks and abuse. Ethics and law also play an
important role in the commercialization of biomedical technologies. In today's increasingly
competitive market, some enterprises may ignore the principles of ethics and law in pursuit of profit.
It is the existence of ethics and law that reminds these companies of their social responsibility to
ensure that their products are not only safe and effective, but also meet the moral expectations of
society [25].

6.2. Normative and Safeguarding Role of Ethics and Law

In the course of the development of biomedical science and technology, ethical norms and legal
systems have been accompanied by each other, and they complement and work together to provide
indispensable support for the continuous progress and healthy development of this field. Since
biomedical science and technology involves sensitive areas such as human life and health, the
compliance and ethics of its research activities have always been the focus of social attention. In this
context, the role of ethical norms and legal systems is particularly prominent. Ethical norms can be
said to be the internal binding force for the development of biomedical science and technology. In
the pursuit of scientific breakthroughs, researchers must always adhere to the bottom line of ethics,
respect human life and dignity, and safeguard social justice and conscience. These ethics include but
are not limited to honesty and trustworthiness, fair competition, respect for intellectual property
rights, and protection of subjects' rights and interests. They run through all aspects of scientific
research activities to ensure that researchers do not lose their way in the process of exploring the
unknown, and always maintain a high sense of responsibility for human well-being [26]. The legal
system provides external compulsory protection for biomedical science and technology. Through
legislation, the rights and responsibilities of all parties are clearly defined, and red lines are drawn to
ensure that all research activities are carried out within the legal framework. In biomedical research,
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subjects are usually in a vulnerable position, and their rights and interests are the focus of the legal
system. From informed consent to privacy protection, from risk assessment to damage compensation,
the legal system provides a series of strict protection measures for subjects. For researchers and
institutions that violate laws and regulations, the law also stipulates corresponding punishment
measures to ensure the authority and deterrence of the legal system [27]. It is worth emphasizing that
ethical norms and legal systems do not exist in isolation, but are interrelated and influence each other.
Ethical norms often provide value orientation and basic principles for the formulation of legal
systems. In formulating relevant regulations, legislators will fully consider the requirements and
expectations of ethical norms to ensure that the legal system is in harmony with the moral values of
society. The legal system also provides a strong guarantee for the implementation of ethical norms.
Through the enforcement power and universal binding force of laws, ethical norms can be
implemented and enforced in a wider scope. In the actual development of biomedical science and
technology, close cooperation and interaction between ethical norms and legal systems can be seen.
For example, in cutting-edge research such as gene editing, researchers must conduct experiments
and explorations in accordance with ethical norms. The legal system will also track and evaluate these
emerging technologies in a timely manner, and formulate corresponding regulations and policies as
necessary to ensure their healthy development without violating ethical principles and social
interests. Ethical norms and legal systems also play an important role in promoting the
transformation and application of biomedical technology. The transformation and application of
scientific research results often involve many factors such as commercial interests and social
responsibility, and should be carried out under the premise of following ethical norms and legal
systems. Through strict ethical review and compliance assessment, it can ensure that the application
of scientific and technological achievements meets the requirements of social interests and human
well-being; The perfection and implementation of the legal system provides a stable legal
environment and reliable legal guarantee for the transformation and application of scientific and
technological achievements [28].

6.3. Promoting and Facilitating Role of Ethics and Law

In the magnificent development process of biomedical science and technology, the role of ethics
and law is like a solid rock, which not only provides a solid support for the research and application
of this field, but also plays an indispensable role in promoting its continuous progress. Ethical review,
as an important gateway to safeguard the sanctity of research, has always stood at the forefront of
safeguarding the quality and ethical standards of scientific research. Every research, at the beginning
of the launch, must go through a strict ethical review to ensure that its research purposes, methods
and results are in line with society's ethical expectations and moral bottom line. This kind of review
is not only a powerful constraint on researchers, but also a quality guarantee for the entire scientific
research process. It is precisely because of such a tight ethical defense line that the research of
biomedical science and technology can win the broad trust of the public, and its research results can
be better transformed into practical applications to benefit the general public. The continuous
improvement of this legal environment also provides a powerful legal guarantee for the vigorous
development of biomedical science and technology. Under the protection of the law, researchers can
feel more secure and boldly explore the unknown, without worrying that their research results will
be stolen or misused by criminals. With the deepening of international cooperation, law has played
an increasingly important role in promoting scientific research exchanges and cooperation between
countries. Cooperation between countries under a common ethical and legal framework not only
ensures research compliance and mutual trust, but also injects a strong impetus into the global
development of biomedical science and technology.

7. Case Study

In the vast field of biomedical science and technology, ethics and law are not only beacons to
constrain and guide practice, but also catalysts to promote innovation and development. This is
vividly demonstrated in two remarkable practices (Flow chart of the study). Witness a


https://doi.org/10.20944/preprints202404.0454.v2

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 29 May 2024 d0i:10.20944/preprints202404.0454.v2

12

biopharmaceutical company's strict adherence to ethical principles in every step of drug
development. The company understands that every study carries with it human expectations for
health and life, and that every subject is a light of hope for future treatments. During the design phase
of clinical trials, they work closely with ethical review committees to ensure that every research
decision is based on the utmost respect for subjects' rights. This is not only for ethical reasons, but
also for a deep understanding of science and human nature. Because of this, they have not only
harvested satisfactory research and development results, but more importantly, set up a new ethical
flag for the entire biomedical industry. The practice of this company fully demonstrates that in the
journey of exploration of biomedical science and technology, ethics is not only a stumbling block, but
a guiding light leading mankind to a higher realm [29]. Putting the safety and dignity of subjects in
the first place and integrating ethical principles into every link of research can not only reap the fruits
of science, but also win the trust and respect of society. Another government has shown great
leadership and forward-thinking in the global tide of biomedical technology. They know that the law
is a powerful tool for invigorating innovation and fostering international cooperation. Therefore, they
are committed to building a set of legal framework that conforms to international norms and
conforms to national realities, aiming to provide a solid institutional guarantee for all kinds of
cooperation in the field of biomedicine. Under the guidance of this set of laws, enterprises and
scientific research institutions at home and abroad have found a bridge and bond for cooperation,
and various innovative resources can be efficiently converged and fully collided here. Soon, a series
of epoch-making new drugs and technologies came into being in this hot land. This case once again
confirms the irreplaceable role of law in the development of biomedical science and technology [30].
A sound legal environment can not only give full protection and support to innovators, but also
become a powerful magnetic field to attract top talents and resources in the world. Under the support
of this legal framework, the development of biomedical science and technology is no longer an
isolated process, but a global collaboration and win-win.
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Figure 1. Flow chart of the study.

8. Conclusions

In the rapid development of biomedical science and technology, new challenges and problems
will continue to emerge. But as long as we stick to the bottom line of ethics and constantly improve
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the legal system, we will certainly be able to go further and more stable on the road of exploring the
unknown. Because ethics and law are not only the constraints and guidance of human beings, but
also the strength and guarantee. Under their guidance and protection, biomedical science and
technology will surely usher in another brilliant tomorrow. It is also hoped that these successful
practices can stimulate more thinking and discussion, and promote more new ideas and new
methods to promote the development of biomedical science and technology at the intersection of
ethics and law. After all, in this era full of challenges and opportunities, only by continuous learning
and continuous progress can we go wider and wider on the road of biomedical technology.
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