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Abstract. Currently, the field of muscle relaxants is gaining great importance in the field of
medicine and pharmacy. These drugs have muscle relaxing properties and are widely used in
surgical procedures, in the treatment of neurological diseases, and in intensive care processes. If
we turn to future prospects, it is expected that new generation muscle relaxants will be more
effective, have a long-term effect, and have fewer side effects. In particular, research is being
conducted to develop safer drugs using genetic and biotechnological approaches. Also, expanding
the scope of application of muscle relaxants, determining their individual effects, and developing
more rapid-acting forms are one of the current directions of the pharmaceutical industry. This will
serve to increase the effectiveness of surgical and medical treatment methods in the future.

Keywords: Muscle relaxants, Depolarizing muscle relaxants, Nondepolarizing muscle
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MNEPCHHEKTUBBI B OBJIACTU MBILIEYHBIX PEJIAKCAHTOB

Annomayun. B nacmosuwyee epems oonacme muopenaxcanmos npuodopemaem 001vuLoe
3HaueHue 8 cghepe MeOuyuHvl U papmayeemuku. Dmu  npenapamvl  001AOAIOM
MUOPENAKCUPYIOWUMU CBOUCMBAMU U UWUPOKO UCHONLIVIOMCA NPU XUPYPSUYECKUX ONepayusx,
JleYeHUU He8pPOI0SULeCKUX 3a001e6anUll U PeaHUMAayUOHHbIX npoyedypax. 3aznaovieas 6 6yoyuyee,
02icU0aemcs, Ymo MUOpelakcaHmsvl HO8020 NOKoNeHus Oyoym oOonee 3¢gexmusHvimu, 6y0ym
umems 00120CPOUHBIU dhhexm u umemv MeHbule NOOOYHLIX IPpexkmos. B uacmuocmu,
NPOBOOSIMCS UCCIe008aHUsL NO pazpabomke 0Oonee OEe30NACHbIX 1eKAPCME ¢ UCNONb308AHUEM
2eHemu4ecKux u OUOMexXHOI02UYecKUx nooxo0os. Takdce OOHUM U3 AKMYATbHLIX HANPAGIEeHUll
Gapmayesmuueckoli  NPOMBIWIEHHOCMU — AGNAEMCA  pacuiuperue  cepvl  NpuUMeHeHUs.
MUOPENAKCAHmMOos, onpeoelenue ux UHOUBUOYAIbHO20 3dgekma u paspabomka Oonee
ovicmpooeticmayowux opm. Mo NOCIYAHCUM NOBLIUEHUIO IPHEKMUBHOCTIU XUPYDSUYECKUX U

MEOUKAMEHMO3HBIX MemOo008 jiedeHusi 8 6y0yuem.
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Kniouesuvie cnoea: Muopenaxcanmeul, Henonapusyrowue MUOpenaKcanmol,
Heoenonapusyrowue muopenaxcanmsi, Hepsno-mviweunas o6noxada, Dapmaxokunemuxa,

Dapmaroournamukra, Aumacornucmol, A2oHuCmbL.

Introduction

Myorelaxants are widely used drugs in modern medicine, and their main function is to
provide muscle relaxation. These drugs play an important role, especially in surgical operations,
anesthesiology, intensive care, and the treatment of neurological diseases. Thanks to myorelaxants,
surgical operations have become much easier and safer for patients. At the same time, their scope
of application in the treatment of various diseases is also expanding. It is noteworthy that in recent
years, new generations of myorelaxants have been developed and their effectiveness has been
increased. For example, the production of fast-acting and low-side effects myorelaxants is one of
the priority areas of the pharmaceutical industry. Currently, as a result of scientific research, work
is also underway on myorelaxants adapted to individual genetic characteristics. This will allow for
the precise and safe use of these drugs in the future. The reason for choosing this topic is to study
the relevance of muscle relaxants in medicine, their future development prospects and changes
associated with new technologies. Muscle relaxants are becoming increasingly important not only
in surgical procedures, but also in other areas of medicine. Therefore, deepening knowledge about
these drugs, studying their development trends and analyzing their future potential is one of the
urgent issues of today.

Literature review and method

Mpyorelaxants play an important role in medicine and pharmacy, and many scientific studies
have been conducted on their development and application. An analysis of the scientific literature
shows that myorelaxants are mainly divided into two main types: depolarizing and non-
depolarizing myorelaxants. Depolarizing myorelaxants (for example, suxamethonium) are
characterized by a rapid onset of action, but they also have side effects. Non-depolarizing
myorelaxants (for example, rocuronium, vecuronium) have a longer duration of action and are
considered safer. Studies conducted in recent years show that new generation myorelaxants are
being developed to be more effective and have fewer side effects. In particular, scientific research
is being conducted to improve their pharmacokinetic and pharmacodynamic properties and to
develop drugs that cause minimal harm to the body. At the same time, innovative research is being

conducted to create muscle relaxants adapted to genetic and individual characteristics.
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Research conducted by foreign and domestic researchers is of great importance in
determining the future prospects of muscle relaxants. In particular, published scientific articles and
medical studies show that new generation muscle relaxants are expected to be superior to
previously used drugs in terms of safety and effectiveness.

Muscle relaxants are of great importance in modern medicine. They are mainly used to
provide muscle relaxation and are especially widely used in surgical procedures, anesthesiology,
and resuscitation. In recent years, as a result of scientific and technological advances, new types
of muscle relaxants have been developed. These drugs are expected to be significantly superior to
their predecessors in terms of effectiveness, safety, and individual approach. In this article, we will
consider in detail the development trends and prospects for muscle relaxants.

Currently, new types of muscle relaxants are being developed as a result of scientific
research. One of the main problems of traditional muscle relaxants is the poor control of their
duration of action and the severity of side effects. Therefore, scientists are paying special attention
to the following factors when developing new generation muscle relaxants:

- Rapid onset of action - the drug should be quickly absorbed into the body and provide
maximum muscle relaxation.

- Short and precise duration of action - the duration of action of muscle relaxants should be
controlled in order to quickly restore the patient's muscle function after surgery.

- Fewer side effects - research is being conducted to develop new drugs that do not harm
the cardiovascular system and respiratory function.

- Adaptability to the body - ensuring individual adaptation of muscle relaxants based on
genetic and physiological differences.

Drugs such as sugammadex, developed on this basis, have taken a prominent place among
the new generation of muscle relaxants. They allow for rapid reversal of the effects of traditional
non-depolarizing muscle relaxants, thereby helping patients recover more quickly after surgery.

The number of such innovative drugs is expected to increase in the future.

Muscle relaxants have different effects on the human body and can cause side effects in
some patients. Some of their disadvantages are:

- Excessive muscle relaxation - this can affect the respiratory muscles, making it difficult
for the patient to breathe independently.

- Effects on the cardiovascular system - some muscle relaxants can slow the heart rate or

lower blood pressure.
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- Induce allergic reactions - some patients may experience skin rashes, difficulty breathing,
and anaphylactic shock.

Genetics and pharmacogenetics have become one of the important areas of medicine and
pharmacology in recent years. Each patient's genetic characteristics shape their individual response
to drugs, so how effectively and safely a patient's body will respond to muscle relaxants when they
are used may depend on genetic factors. Muscle relaxants are primarily muscle-relaxing drugs,
and their duration of action, effectiveness, and side effects can vary depending on the patient's
genetic characteristics. Pharmacogenetic studies can help determine the individual adaptation of
these drugs, determine their dosage based on the patient's genetic profile, and predict side effects.

Each patient's genetic characteristics are related to how they absorb, break down, and
excrete drugs. This process is mainly carried out by the cytochrome P450 (CYP) enzyme system
in the liver. The enzymes responsible for the breakdown and elimination of muscle relaxants
depend on the patient's genotype and can act in the following ways:

- Extensive metabolizers - in these patients, muscle relaxants are broken down very quickly,
and as a result, the effect of the drug may be less than expected. They may require higher doses of
muscle relaxants.

- Poor metabolizers - in this group of patients, the drug may remain in the body for a long
time, which can lead to increased side effects. Lower doses are recommended for these patients.

- Intermediate metabolizers - in these patients, drugs are broken down in a normal manner
and do not require an individual approach to dosing.

Genetic tests can be performed to identify these metabolic differences, which will help
determine the optimal dosage of muscle relaxants.

Muscle relaxants are one of the important areas of medicine and pharmacology, and new
innovative technologies and production methods are being introduced to increase their
effectiveness and reduce side effects. Currently, thanks to scientific and technological progress,
advanced methods for developing new types of muscle relaxants have appeared in the
pharmaceutical industry. They allow not only to optimize the effect of these drugs, but also to
make them safer and more adaptable to patients.

Nanotechnology has ushered in a new era in pharmaceuticals. This technology has made it
possible to improve the molecular structure of muscle relaxants and optimize the way they act on

the body.
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- Nanoparticle-based muscle relaxants - when medicinal substances are produced in the
form of nanoparticles, their absorption into the body is accelerated and they manifest their effect
more clearly.

- Drug duration control — with the help of nanotechnology, the duration of drug action on
the body can be planned in advance and maintained in the patient’s body for the required time.

- Nanoencapsulation technology — by placing muscle relaxants in nano-sized capsules, their
dosing accuracy is increased and side effects are reduced.

Muscle relaxants are mainly used to relax muscles in surgical procedures, but in recent
years, the possibilities of using these drugs in new medical and scientific areas have been
expanding. As a result of innovative research and pharmacological development, muscle relaxants
have begun to be used in the following new areas:

Since muscle relaxants have the ability to control the interaction between the central
nervous system and muscles, their use in the treatment of neurological diseases is increasing.

- Parkinson’s disease — some muscle relaxants are being tested to reduce muscle rigidity
and tremors.

- Head and spinal cord injuries — can be used to reduce muscle spasticity caused by
damaged nerves.

- Post-stroke rehabilitation — muscle relaxants are used to relax patients’ muscles when they
are overly tense.

In the field of neurorehabilitation, the best results are achieved when these drugs are used
in combination with specific physiotherapy methods.

Conclusion

While muscle relaxants were originally used to relax muscles during surgery, their use has
expanded significantly today. Studies show that these drugs are used in various areas of medicine,
such as neurology, orthopedics, gastroenterology, cardiology, psychiatry, and cosmetology. In
neurological diseases, muscle relaxants are used to reduce muscle spasms in post-stroke
rehabilitation, spinal cord injuries, and Parkinson's disease. Their effectiveness is observed in
chronic pain syndromes, including fibromyalgia and myofascial pain syndrome. In cosmetology,
muscle relaxants are used to eliminate wrinkles by reducing muscle tension, and in orthodontics,
to treat bruxism. In gastroenterology, they are used to reduce intestinal and esophageal spasms,

control reflux, and alleviate problems with the digestive system.
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In urology and gynecology, the role of muscle relaxants in reducing uterine muscle spasms,
postpartum rehabilitation, and preventing excessive contractions of the urinary tract muscles is
being studied. In cardiology, the possibilities of reducing vascular spasms and regulating blood
pressure are being analyzed. In psychiatry, muscle relaxants have been observed to help alleviate
conditions associated with stress, anxiety syndromes, and insomnia. Their effectiveness in diseases
associated with involuntary muscle contractions is also being studied. In recent years, the use of
muscle relaxants according to individual characteristics has also been developing through genetic
and pharmacogenetic studies. Scientific research continues to make these drugs more effective and

safer as a result of new technologies and pharmaceutical manufacturing processes.
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