Chinese Journal of
POLYMER SCIENCE

EDITORIAL

https://doi.org/10.1007/510118-022-2816-z
Chinese J. Polym. Sci. 2022, 40, 1004-1005

Biomedical Polymers——Escort for Human Health

Biomedical polymers are a kind of engineered materials
used for disease diagnosis and treatment, tissue fixation,
tissue or organ repair, or organ replacement to restore or
enhance the related functions in humans.l Biomedical
polymers are the earliest developed and most widely used
materials in biomedicine and continue to evolve as an es-
sential frontier field of polymer science in the 215t century.
With the development of molecular biology, cell biology,
immune biology, biomedical engineering, translational
medicine, and other disciplines, the emerging biotechno-
logies, such as aggregation-induced emission (AIE), con-
trolled delivery of bioactive molecules, gene delivery, viral
vaccine, gene editing, and optogenetics, and the increas-
ing clinical demands promote the booming development
of biomedical polymers.

Biomedical polymer is a cutting-edge interdisciplinary
subject of polymer, material, life science, and medicine. As
a model of new discipline formed by multidisciplinary in-
tegration, its establishment lays a solid material founda-
tion for improving biology, medicine, pharmacy, and so
forth, promoting the progress of related disciplines. Suc-
cess in this emerging area requires interdisciplinary collab-
oration, which has already become a new trend in promot-
ing related scientific progress. In contrast to the conven-
tional purpose of polymer materials, the design and op-
timization of biomedical polymers aim to diagnose and
treat human diseases and are necessary to ensure human
health.

The development of polymers is the source motive
force for exploiting new biomedical polymers. The diversi-
fied design of new structural and functional monomers,
the continuous emergence of new methods for controlled
polymerization, the rapid development of supramolecular
chemistry, and the constant progress of self-assembly the-
ories and strategies inject fresh and infinite vitality into the
development of biomedical polymers, making the design
and preparation of polymer biomaterials with new struc-
tures and functions possible. At the same time, the de-
mand and development of biomedical polymers, in turn,
call for the continuous innovation and progress of meth-
odologies and theories in polymer research. In addition,
the applications of nanoscience and nanoengineering
technologies, such as surface patterning and engineering
design, three-dimensional (3D) printing, microfluidic man-
ufacturing, and multi-module assembly, also fuel the rap-
id development of biomedical polymers and put forward
higher requirements for their structures and properties.

The scientific problems and applications of biomedical
polymers are closely related to biomedicine. The applica-
tion of biomedical polymers is committed to solving bio-
logy, pharmacy, and medical engineering problems to en-
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sure human life and health. Therefore, the continuous pro-
gress of basic research in biomedicine indicates the direc-
tion for the development of biomedical polymers. For ex-
ample, the disclosure of lesion microenvironments
provides the possibility for the development of bio-re-
sponsive biomedical polymers-based drug delivery sys-
tem; the research progress of tumor biology and clinical
oncology facilitates the research of biomedical polymers
in interfering with tumor microenvironments to develop
rapidly;3! the exploration of interaction between biomed-
ical polymers and cells reveals the in vivo fate and acceler-
ates the clinical application of biomedical polymers;!*! the
advancement of immunology puts forward higher require-
ments for the immune effects of biomedical polymers;!
the research achievements in the field of stem cells have
promoted the research on the interaction between bio-
medical polymers and cells;|®! the rapid development of
gene manipulation technologies from the recombinant
gene, RNA interference, to gene editing has brought new
opportunities for the applications of biomedical
polymers.”] At the same time, biomedical polymers are es-
sential for developing new detection reagents, new drugs
and drug formulations, tissue engineering scaffolds, med-
ical devices, and other medical consumables. Their pro-
gress is significant for the research and development and
clinical application of new drugs and medical devices, and
promotes the advancement of biomedical-related indus-
tries ultimately.

Biomedical polymers will trend toward excellent per-
formance, high matching, outstanding bioactivity, and
strong adaptability to meet the growing needs of clinical
medicine and cope with the new disease challenges.
Among them, the adaptive biomedical polymers are the
most potential development goals, which can dynamic-
ally evolve over time and space according to the require-
ments of different-stages physiological microenviron-
ments of various biomedical scenes, and have a certain
feedback regulation ability to meet the needs of biomed-
ical processes better.

So far, the constant deterioration of the coronavirus dis-
ease 2019 (COVID-19) pandemic has severely affected so-
ciety and economic development worldwide. In this con-
text, it is of great strategic significance to vigorously devel-
op the basic researches and technology transformation of
the biomedical polymers, which is essential not only to im-
prove the medical healthcare of humans but also to devel-
op the cutting-edge biomedical industry in China. Bio-
medical polymer is a crucial part of the biomedical engin-
eering industry, and interdisciplinary integration can serve
as necessary means to strengthen and expand the indus-
tries. The basic research of biomedical polymers in China
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started late, but now it is stepping into the ranks of the ad-
vanced international level as the significant progress has
been made with the long-term and ongoing efforts and
team cooperation of multidisciplinary scientific research-
ers, which will better protect the life and health of hu-
mans.
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