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Introduction to external stimuli and distinct monitoring of various adjustable homes are
made possible by this customized smart format. CHs are smart hydrogels
that belong to the category of bodily responsive hydrogels and have excellent
The liquid portion of hydrogels is water, making them biocompatible and  glectrical conductivity. However, the unique advantage of CHs is that they
hydrophilic three-dimensional polymer structures. They can be synthetic, semi-  ¢can be designed to have characteristics similar to those of a variety of
synthetic, or derived naturally. Hydrogels that are naturally derived can be clever responsive hydrogels (temperature, pressure, glucose, etc.), so their
found in a variety of human body parts, including mucus, cartilage, meniscus,  applications are no longer limited to excellent electrical conductivity. with the
tendon, vitreous, and other structures, as well as in ecological environments,  constant endeavors of scientists, the substantial and synthetic homes of CHs,
animals, plants, and ecological environments in nature. Hydrogels are able  |ike mechanical adaptability, electrical conductivity, self-recuperating, and
to hold a significant amount of water or other beverages that are based on biocompatibility, can be well directed [4].
water without breaking down thanks to their hydrophilic, three-dimensional, ) ) ) .
cross-linked community structure. Examples of such beverages include ~ As a result, CHs charge a premium for high-quality software in
tissue life solution and phone nutrient solution. Biocompatibility, stretchabilty, ~ Piomedicine fields like regenerative medicine, biosensors, drug transport
transparency, and other benefits, in addition to the unique overall performance ~ SYStéms, and others. CHs can be organized based on chemical or physical
characteristics, For biomedical applications, hydrogels are excellent [1]. interactions, depending on the expected properties. The physical interactions
take place between polyelectrolytes with high charges or between them and
However, the actual use of conventional hydrogels in biomedicine hasbeen  polyvalent surfactants or ions with high charges. This overview focuses on the
subject to numerous challenges over the years. For instance, conventional  development and applications of CHs in the field of hiomedicine, particularly
hydrogels either lack equilibrium or a sufficient amount of mechanical in regenerative medicine, biosensors, drug shipping systems, and other areas.
electricity or are extremely biocompatible. Handling regular hydrogels is  Chemically developed CHs typically rely on the covalent cross-linking of their
difficult due to their fragility. At the same time, common hydrogels are difficult  polymer buildings. This evaluation also discusses the future understanding

to sterilize because they are sensitive to universal sterilization methods, of CHs' applications in biomedicine [5] in addition to their cutting-edge
which leads to reduced sterilization effects. In addition, the presence of cross- development.

linking marketers in hydrogels that have been synthesized through the use of
chemical cross-linking techniques poses an additional risk of toxicity beyond .
microorganisms. To better meet the requirements of real-world applications in CO“C'USIO“
the field, it is necessary to modify and improve the properties of hydrogels [2].

CHs are unparalleled in the field of biomedicine due to their remarkable
D e electrical conductivity, adaptability, transparency, biocompatibility, and other
esc"ptlon properties. This overview provides a reference for those involved in CHs by
introducing their various biomedical applications and summarizing their homes,
In this context, researchers have been attempting to design clever training materials, and synthesis techniques. CH lookup and applications have
hydrogels by altering their chemical and physical properties to better meet  increased exponentially in recent years. Some interesting results have been
the requirements of specific applications. Smart responsive hydrogels can  achieved through continuous efforts, but CHs' associated lookup and functions
be broken down into bodily responsive hydrogels, which respond to a variety  still require significant improvement. This section proposes a number of issues
of external stimuli (temperature, magnetic field, pressure, electric field, etc.). that need to be focused on and provides an outlook on the possible future
hydrogels that respond chemically (pH, blood sugar, etc.), and hydrogels that  directions of CH development based on the modern development of CHs and
respond to the body (such as antibodies, antigens, enzymes, and so forth). their roles in biomedicine.
These clever hydrogels can be made from one or more polymers and have a
variety of properties [3].
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