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Abstract
This article provides a comprehensive overview of modern hardware techniques used in 

aesthetic medicine, such as laser, radiofrequency, ultrasound, and IPL light technologies. The 

features. The importance of following step-by-step algorithms for pre-procedure preparation 

of adhering to the principles of evidence-based medicine when incorporating innovative equip-
ment into a cosmetologist’s routine clinical practice, which is a prerequisite for achieving pre-
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Relevance of the study
The study is becoming particularly rele-

vant due to the dynamic development of aes-
thetic medicine and the steady increase in 
patient demand for non-invasive and mini-
mally invasive methods for correcting age-re-
lated changes and dermatological problems.

High-energy equipment is regularly ap-

and non-ablative lasers, microneedle RF lift-
ing systems, and high-intensity focused ul-
trasound (HIFU) devices. These technologies 

-
bilities of doctors. However, the use of such 

powerful physical factors inevitably involves 

hyperpigmentation, scarring of tissues, and 

-
tion and a sometimes careless attitude to the 
rules of using equipment, there is an urgent 

-

the technologies used. It is also necessary to 
implement strict, regulated protocols that 
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errors and ensure the predictability of aes-
thetic results.

The purpose of the study
The purpose of the study is to conduct 

a comprehensive analysis of the safety pro-

-

their use.

-

patient›s medical history. In addition, the 
-

egies for the prevention and management of 
potential adverse events at all stages of treat-
ment and recovery.

Materials and research methods
The research is based on a comprehensive 

multidisciplinary approach, which includes 
an in-depth retrospective analysis of modern 

dermatocosmetology.
We collected most of the data through 

a systematic search in the international med-
ical databases PubMed, Cochrane Library, 

-

used methods of meta-analysis of the results 

and detailed reports on clinical cases associ-
ated with complications after hardware in-
terventions.

-
ical recommendations of the international 
aesthetic communities and factory manuals 
of leading manufacturers of medical equip-
ment was also carried out. Methods of sta-
tistical processing of epidemiological data on 

it possible to develop reliable algorithms for 
the safe use of high-intensity hardware tech-
niques in everyday clinical practice.

The results of the study
The evolution of cosmetic surgery began 

at the end of the 19th century and is closely 
related to the introduction of electricity into 

-
through was made in 1891, when the French 

-
-

quency pulse currents. This discovery led 

method, which continues to be used today 
to stimulate microcirculation and treat in-

Charles Michel used direct galvanic current 
to destroy hair follicles in the treatment of 
trichiasis. This became the basis for electro-
epilation, a method that has since been wide-
ly used in cosmetic surgery.

th century, 
aesthetic medicine primarily borrowed tech-
niques from classical physiotherapy. Tech-

and vacuum massage were introduced into 
practice. These methods allowed for non-in-
vasive stimulation of cellular metabolism 
and improved the transdermal absorption of 
topical medications.

-

of the 20 th

and application of laser radiation. Following 
-

tissue began.

industry development was the publication 
of the theory of selective photothermolysis 

-

cells containing melanin, hemoglobin, or wa-

wavelength, without causing thermal dam-
age to surrounding intact structures. This 
discovery provided a powerful impetus for 

laser hair removal, treatment of vascular pa-
thologies, and pigmentation disorders.

-
-

vices provided unprecedented results in re-

periods for patients (Table 1).
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 1. Ablative carbon dioxide lasers in cosmetology

Indications Advantages Disadvantages and risks

1.

2. Treatment of scars (in-

cluding post-acne).

3. Elimination of pigmen-

tation.

4. Pore tightening.

5. -

mations (warts, papillo-

mas, etc.).

1. -

bating the signs of ag-

ing.

2. Long lasting results af-

ter several treatments.

3.

1. The procedure can be painful

and requires the use of anes-

thesia.

2. Recovery after the procedure

vary from several days to sev-

3. -

tation and infection.

Since the beginning of the 21 st century, 
the development of medical technologies has 

speeding up the recovery process. In 2004, 
a revolutionary fractional photothermolysis 
technology was developed, which allows mi-

and dermis, preserving healthy cells around 
them for accelerated regeneration.

methods were actively developing. IPL broad-
band pulsed light systems for non-ablative 

-
quency lifting devices that stimulate neocol-
lagenesis through deep controlled heating of 
the dermis, have become particularly popu-

widespread introduction of HIFU technolo-
-

olysis devices for modeling body contours, 

systems (Chebanova I., 2025).
It should be noted that modern hardware 

cosmetology is a highly advanced branch of 
aesthetic medicine, where maintaining a bal-

-
tient safety is of utmost importance.

The global hardware cosmetology mar-

-

aesthetic treatments prefer non-invasive 
-

performed using combined protocols (devic-

(Chuhraev N., 2016).

radiofrequency, and ultrasound systems is 

-
ba R., 2025). These protocols, developed 
based on the principles of evidence- based 

interaction with the patient. They begin with 
collecting anamnesis and determining the 

and end with the selection of optimal physi-
-

ment of proper rehabilitation care.
The safety of procedures at the level 

of the devices themselves is ensured with 

Modern platforms have built-in sensors that 

electrical resistance, and the quality of the 

avoids thermal burns caused by light and la-

contact sapphire glasses, dynamic cryogenic 
spraying, or powerful cold air blowing, are 

To protect the vision of the doctor and the 

radiation of a certain wavelength. In recent 
years, manufacturers have been actively im-

allows the doctor to choose safe energy pa-

Clinical protocols are clearly delineat-
ed depending on the physical energy used. 
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of safety is the use of real-time imaging. This 
allows the doctor to accurately determine 
the depth of the musculo- aponeurotic layer 

large blood vessels or nerve nodes.
The protocols of microneedle radiofre-

quency lifting involve the use of strictly indi-

reliably protecting the surface of the epider-
mis from overheating. In laser therapy and 

scale treatment of the area, it is necessary to 

Figure 1. Operation diagram of needle RF lifting

The safety of medical practice begins with 
careful patient selection. It is important to 

-
traindications, such as cancer, pregnancy, the 

-
logical conditions. Modern clinical guidelines 
increasingly use combined protocols that in-
volve the consistent application of various 
physical factors within a single course.

-
nation of none-ablative fractional photother-

-

hardware lymphatic drainage. This approach 
allows doctors to use lower and gentler ener-
gy parameters for each device. This reduces 

-

result becomes more pronounced, and the 
period of social rehabilitation of the patient 
is shortened.

Clinical results in numbers:
  reduces 

-

  reduces the 
-

of fat cells, which ensures the irreversible de-
-

-
drite)  
hair in the active growth phase in a course of 

  renews up 

-
tabolism.

plastic surgery:

Most often, this is transient erythema or 
hyperpigmentation, which may occur if the 
procedure protocol is not followed. For com-

-
mas), and in plastic surgery  

-
cedures ranges from 0 to 7 days, while surgi-
cal intervention requires from 14 to 60 days 
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-
-

shaping).
-

nation of hardware heating (e. g., RF) and 

-
fectively than using these methods separate-

30 who resort to preventive hardware proce-
dures such as IPL therapy and Hydrafacial. 

It is important to note that, despite im-
pressive clinical results, the use of high-en-
ergy hardware technologies in cosmetology 

physics, topographic anatomy, and derma-
-

ser, radiofrequency, and ultrasound medical 

improvement and professional development 

Unfortunately, in practice, specialists 

commercial training often perform proce-
dures. Failure to critically assess anamne-
sis, accurately determine tissue depth, and 
correctly select energy density can lead to 
serious complications such as deep thermal 
burns, subcutaneous fat atrophy, facial nerve 

-

cosmetology is the uncontrolled distribu-
-

ical equipment. Many institutions, aiming 

copies of premium devices that do not under-
go rigorous technical and clinical trials.

Important safety systems, such as tissue 

the epidermis, are missing or malfunctioning 

in such devices. Due to unstable pulse gen-
eration and unpredictable energy dissipation 

protocols becomes impossible. The situation 
is aggravated by the widespread practice of 

-
sulated needles. This not only reduces clin-

-
ductors but also seriously violates infection 
safety protocols.

in the interaction between the doctor and the 
patient is the concealment of information 
and non-compliance with the rehabilitation 
regime. Patients often do not report the pres-
ence of absolute contraindications, such as 

-
-

ics. The use of light or ablative technologies 

as hyperpigmentation, persistent erythema, 

process.
-

immediate results broadcast on social me-
dia. This leads to the formation of unrealis-

psychological pressure on doctors. Doctors 
are then pushed to overestimate energy pa-
rameters to achieve instant results, blurring 
the line between therapeutic damage and ir-
reversible tissue destruction.

We believe that solving the issue of insuf-

regulation and reform of postgraduate med-
ical education. It is essential to introduce 

-

commercial training provided by distributors 
and include in-depth academic study of the 
physics of hardware impact techniques, as 
well as mandatory cadaver practice to ensure 
a thorough understanding of topographic anat-
omy. Legislative consolidation of the right to 
perform aggressive hardware procedures sole-
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To eliminate the counterfeit medical de-

a mandatory, statewide digital labeling system 
-

duction to the end user. This system should 
include end-to-end traceability, ensuring that 
all devices are authentic and safe for use.

Original medical device manufacturers 
-

ucts by implementing hardware- level en-
cryption and RFID tags based on chips. These 

devices, and ensure that devices are not used 
multiple times after they have been disposed 
of. Regular technical audits by superviso-

non-compliant devices, will help ensure that 
clinics comply with infection safety standards 
and the predictability of treatment outcomes.

Overcoming communication barriers 
-

legal support for medical procedures. The in-
troduction of detailed digital medical history 

medical records to automatically verify pre-
scriptions for antidepressants, retinoids, or 

withholding important information.

based on ethical codes and a legal ban on the 
publication of unscrupulous advertising that 
promises instant results without proper reha-

analysis systems before and after procedures 
can help relieve psychological pressure on 
doctors, prevent dangerous overestimations 
of energy parameters in order to achieve in-
stant lifting, and focus on safe physiological 
tissue regeneration protocols.

Conclusions
Modern hardware cosmetology is a highly 

-
pends on strict compliance with safety rules 

protocols.
The rapid development of laser, radiofre-

quency, ultrasound, and photosystems opens 
-

tion, tissue repair, and treatment of dermato-
logical diseases. However, as the equipment 
becomes more powerful and the physical 
parameters of the impact become more com-

required.
-

physics of optical and acoustic waves, topo-
graphic anatomy, and cellular response 
mechanisms is a cornerstone for preventing 
serious complications such as thermal dam-
age, scarring, and persistent dyspigmenta-
tion.

The guarantee of patient safety today re-
lies on a three- pronged approach, including 

-
uous professional development for doctors, 

-
cols that consider the patient’s morphotype, 

-

evidence- based principles, the introduction 
of prediagnostic hardware methods, and 
transparent communication form a strong 
foundation for successful treatment.

Long-term success will depend on a com-
bination of innovative engineering solutions, 
rigorous government regulation, ethical 

will allow us to achieve predictable and aes-
thetically pleasing results while maintaining 
patient health and safety.
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