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The article discusses laser technologies in cosmetology along with their merits and demerits. Two important aspects of this
study were the relevance and efficiency of laser procedures in aesthetic correction and the identification of their pros and
cons. The paper presents ablative and non-ablative lasers, ultrasound technology, and radio frequency procedures, among
other hardware cosmetology methods. Accuracy, non-invasiveness, and a short recovery period are the main advantages
of laser technology that were determined by the study. Despite these advantages, procedures for laser correction may
also develop side effects such as burns and hyperpigmentation, mainly with ablative lasers. More risks would require
emphasizing patients’ characteristics as well as specialist qualifications. The work has kept itself new by doing a thorough
analysis of laser technologies and comparing them with other methods, as well as showing their main advantages and
limitations in the frame of modern cosmetology. This article will help experts in cosmetology, dermatology, and aesthetic
medicine, also people who like modern ways of non-invasive appearance changes.
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INTRODUCTION

Hardware cosmetology is a division of cosmetology where
special equipment and technologies are used to perform
aesthetic and therapeutic treatments on the skin and body.
Treatments depend on the action of physical factors- laser
radiation, ultrasound, microcurrents, or light waves. While
traditional aesthetic cosmetology uses manual techniques
and topicals, machine cosmetology achieves its goals through
more advanced equipment, which will be sharper and more
effective. The concept of injects in cosmetology does not
apply here as drugs need to be injected but instead gives
options that are either non-invasive or minimally invasive.

The relevance of contemporary methods of hardware
cosmetology is brought by the actual need for effective,
safe, and comfortable cosmetic procedures. People have a
greater interest in their appearance and personal care; thus,
they prefer procedures that could help them look better
without the risks and downtime of surgery. The global non-
invasive aesthetic procedures market, including hardware
cosmetology, was worth around 61.2 billion dollars in 2022;
it is expected to develop at a compound annual growth
rate of 15.40% between the years 2023 and 2030, which is
190,5 billion dollars [1]. Such enormous growth delineates

higher consumer adoption as well as preference for such
procedures.

Hardware cosmetology becomes very significant because
it acts as a connecting link between the basic aesthetic
procedures and invasive medical treatments. It gives
patients an option to achieve much better looks with
methods that are less aggressive and more reachable. For
instance, technologies like laser skin resurfacing can greatly
improve skin texture and help in reducing signs of aging- all
with minimal pain and recovery time. Similarly, ultrasound
procedures can accomplish skin tightening as well as the
reduction of fat deposits incisions.

Also, tech leaps keep making the power and safety of tool
beauty treatments better. New things like splitlasers, intense
focused sound (HIFU), and radio waves tools have broadened
what issues get helped and made results better for people.
These advances not just pull in more clients but also spark
more study and funds in this field.

MATERIALS AND METHODOLOGY

The study of laser technologies in cosmetology and their
benefitsisbased onananalysisof 14 sources,includingmarket
reports, scientific articles, and clinical recommendations.
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Data from Grand View Research [1] showed an increase
in the market for non-invasive procedures. The historical
context is revealed through the works of E. Lipova and M.
Rakhmatulina [2], who described the evolution oflasers from
CO, devices of the 1960s to fractional systems, as well as the
materials of K. Appold [3], who highlighted the key stages of
laser integration in dermatology. Clinical studies were used
to compare the effectiveness of methods [12].

Methodologically, the work combined comparative
technology analysis, systematic safety review, and content
analysis of consumer trends. A comparison of lasers with
alternatives (HIFU [6, 13], microcurrents [10]) revealed
their leadership in the correction of scars and photoaging,
however, ultrasound techniques [8] turned out to be safer
for sensitive skin. The resources Very Well Health [7] and
Medical News Today [13] demonstrated examples of the use
of these technologies and presented a classification of laser
technologies in cosmetology. The study thus balances the
innovative potential of lasers with their practical limitations,
suggesting strategies to optimize their use in clinical
practice.

RESULTS AND DISCUSSION

The technology dates back to 1960, the creation of the
first clinical ruby laser with a light wavelength of 694
nm, which allowed lasers to be used in dermatology by
1963 [3]. The theory of selective photothermolysis was
developed in the 1980s to further enhance laser treatments.
Microdermabrasion is less invasive and was conceived in
Italy in 1985 and known within the United States by the
mid-1990s [4]. Radiofrequency technology turned aesthetic
during the 1980s for skin tightening, with an upward trend
during the early years of the 2000s. Light-emitting diode
(LED) therapy came about in the decade of 1990s because
of NASA research; high-intensity focused ultrasound (HIFU)
has been aesthetic since 2008 and FDA approved in 2009
and 2014 [5,6].

Laser technology has become increasingly popular in
cosmetology, using focused light as a method for resolving
different issues related to the skin. There are two main
categories of lasers: ablative and non-ablative. Erbium
and CO2 lasers fall under the category of ablative lasers
because these types remove the topmost layers of skin;
hence, resurfacing the skin could be used for the treatment
of deep wrinkles and scars on one’s face. Nd:YAG and diode
lasers are non-ablative lasers that penetrate deeper into the
dermis inno surface destruction and can be employed for
hair removal, together with treatment of vascular lesions
as well as pigmentation. Fractionalization results applied
either to erbium or CO2 may serve only small parts on
single occasions, which augments the healing period and
diminishes recuperation time; hence, they serve efficaciously
within cutaneous revitalization plus acne scarring.

Ultrasound methods comprise low-frequency ultrasound

for skin cleansing as well as exfoliation and enhancement
of cosmetic product absorption; the high-intensity focused
ultrasound, known as HIFU, tightens the skin. Low-frequency
ultrasound gently exfoliates and takes away dead cells so
that products can be absorbed better, making it effective for
cleaning and prepping the skin [8]. HIFU penetrates deeper
layers, foremost the SMAS laye, where it induces collagen
fibers’ contraction, resulting in lifting non-invasively. HIFU

use is illustrated in Figure 1.
; N

Fig. 1. Skin before and after HIFU resurfacing [13]

Radiofrequency treatments make use of electromagnetic
waves to heat the dermis and subsequently stimulate
collagen production, leading to tissue tightening. The type of
device used will be either monopolar, bipolar, or multipolar,
which in turn will determine how deep the penetration goes.
Results show that radiofrequency is effective in wrinkle
reduction as well as skin elasticity improvement plus body
contouring, all with minimal downtime. The devices used
are monopolar.

LED therapy uses the lights of certain wavelengths to cure
different skin afflictions. Red light produces collagen and
takes away wrinkles; blue light kills acne bacteria; green
light helps pigmentation; and yellow light reduces redness.
It is confirmed by source [9] that red light is used for
rejuvenation, and blue light is used to treat acne. Since it is
non-invasive and painless, it can be combined with other
procedures to accentuate the result; thus, it becomes very
famous for acne, rosacea, and skin rejuvenation treatments.
A sample application of LED therapy appears in Figure 2.

Fig. 2. Skin before and after LED resurfacing [14]
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Microcurrent therapy utilizes low-level electrical currents
to stimulate muscles and skin and mimic the body’s natural
current. This will increase ATP production, [9] encourage
collagen synthesis and improve muscle tone resulting in
tightened skin and reduced fine lines and wrinkles. Source
[10] indicates that microcurrents raise ATP concentration to
400%, stimulating protein synthesis and improving amino
acid transport. It is a non-invasive method used for facial
contouring and skin rejuvenation.

Other ways are cryolipolysis, plasma treatment, and
microdermabrasion. Cryolipolysis is a painless way to cut fat
that uses controlled cold to kill fat cells. Plasma treatment,
usually from platelet plasma, uses parts of the patient’s
blood to encourage skin renewal and better skin quality.
Microdermabrasion is a machine scrub that takes off the
top layer of dead skin; this helps make the skin smooth and
speeds up cell turnover. The above-mentioned methods are
illustrated in Table 1.

Table 1. Comparison of hardware cosmetology methods (compiled by author based on [7, 8, 9, 10])

Method Application Advantages

Fractional laser Rejuvenation, scars Deep penetration, minimal risk
HIFU Skin tightening, fat reduction Non-invasive, precise
Radiofrequency procedures Tightening, wrinkle reduction Painless, short recovery

LED therapy Acne treatment, collagen stimulation Secure, zero recovery
Microdermabrasion Exfoliation, texture improvement Simplicity, accessibility

The efficiency of the techniques will largely depend on the
particular skin affliction and the objective of treatment.
For instance, lasers like the Q-switched one prove very
efficacious in pigmentation removal as they tend to destroy
pigment cells without necessarily causing any damage to
the surrounding tissue [11]. Ultrasound cavitation lipolysis
is effective for cellulite in that it improves skin texture and
reduces fat deposit volume with a relatively short downtime.
On their part, laser hair removal and IPL technologies may
guarantee long permanency in unwanted hair removal but
will be contingent upon their skin and hair types.

As far as safety is concerned, though much of the hardware
cosmetology is safe by most counts when performed by
qualified personnel, the dangers lie somewhere. The laser
treatment, more so ablative, usually has side effects such as
burns and scarring leading to hyper-pigmentation in most
dark skin types. For instance, the CO2 laser may have more
side effects than swelling and redness compared to erbium
lasers, which have alower risk. Ultrasound and RF treatments
are relatively safer, with side effects generally limited
to temporary redness or swelling. Ills and microcurrent
therapies are very safe with almost nil side effects.

Recovery time varies greatly depending on the technique.
Ablative lasers may leave the skin red and flaky for one to
two weeks, as in CO2 laser resurfacing procedures, recovery
takes up to two weeks; erbium lasers usually need about a
week. Non-ablative lasers, HIFU, RF, LED and microcurrent
therapies usually have no downtime so patients can go back
to normal activities right away. For instance, HIFU has hardly
any recovery time; just slight redness which gets resolved in
a few hours.

Costs of procedures vary. Laser resurfacing costs anywhere
from $1,000 to $4,500 per session depending on type and
detail of treatment [12]. Ablative lasers are more expensive,
up to $4,500, than non-ablative lasers, which cost about
$1,000-$2,000. The average cost per session for HIFU

treatments is about $1,700; radiofrequency treatments
range between $500 and $4,000 depending on the area
as well as the number of sessions required. Prices for LED
therapy are lower, usually between $25 and $200 per sitting
microcurrent facial treatment is around $100 to $300 per
sitting.

Cosmetology hardware, including laser treatments,
radiofrequency, ultrasound technology, and LED treatments,
arelessthansurgical invasive procedures. The first significant
factor is low invasiveness, which reduces complication
possibilities. Unlike surgery, which may involve cutting
and sometimes general anesthesia, most of the hardware
procedures are either non-invasive or minimally invasive.
For example, laser resurfacing works on specific areas only
so that surrounding tissue damage is minimized; surgical
dermabrasion could result in scarring and has a longer
recovery time. Similarly, high-intensity focused ultrasound
(HIFU) skin tightening provides skin tightening with no
surgical incisions, hence no chances of infection and reduced
recovery time to a few days as against weeks in the case of
traditional lift.

Another big plus of hardware ways is cutting back time to
get better. After most of these steps, patients can go back to
normal life in hours or days; this is key for people with busy
lives. For instance, non-ablative lasers and radiofrequency
steps do not need long break times; while surgery might
need weeks to months to recover, this makes hardware ways
easier and more useful in today’s needs for being able to
move around and work well.

Hardware methods offer less discomfort and pain when
compared to surgeries. Methods like microcurrent therapy
and LED therapy are almost painless and don’t usually require
anesthesia; on the other hand, surgery is extremely painful
and requires general anesthesia. This increases comfort for
the patient and lowers the psychological barrier for going in
for cosmetic procedures.
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The effect also differentiates hardware techniques from
surgical ones. New technologies have made it possible to
correct problem areas pigmentation, wrinkles or vascular
changes selectively and with minimal damage to the
surrounding healthy tissue. Lasers are excellent in this
respect because they have adjustable parameters which
provide a very high degree of control over the entire process.
This advantage becomes most important in those small,
delicate areas where one wants to have exact control. The
abovementioned is illustrated in Figure 3.

High Recovery Time

)
ALY

Laser Resurfacing Surgical
Dermabrasion
Low High I
LED Therapy HIFU Skin
Tightening

Low Recovery Time

Fig. 3. Comparison of Cosmetology Procedures (compiled
by author)

Another key point is that hardware-based techniques
are available for patients who have contraindications to
surgery. For those patients who cannot undergo the surgical
procedure due to certain medical conditions, this provides
an alternative that is safe and effective. Additionally, the
hardware methods provide results that are gradual and come
about very naturally, often more desirable than the rather
conspicuous change that comes with surgery. Patients like
the soft aesthetic effect which does not alter their personal
appearance.

Economic benefits of hardware methods also deserve
attention. Though per session cost may be comparable
to that of surgery, long term post-operative care and its
associated cost do not make it as expensive in the long term.
Thus, hardware methods in cosmetology offer patients a
blend of safety, efficacy, and convenience which explains
their preference over surgical and invasive procedures in
most cases.

Cosmetichardware techniques, despite their great popularity
and many advantages, have several limitations and
contraindications that should be taken into consideration in
terms of safety and achieving the intended effect. In other
words, they will probably not be sufficiently effective in

cases where there is a need for considerable change in tissue
structure. For instance, in cases in which radiofrequency or
ultrasound treatments have little major outcome on these
very lax skin and excessive adipose tissue, surgical options
such as lifting or liposuction will be more appropriate. The
patient’s characteristics may also greatly influence the
effectiveness of hardware methods. Laser hair removal gives
bad results when taking away light or gray hair because of
lack of melanin; and for people with dark skin, there is a
greater chance of hyperpigmentation or burns if the machine
settings are not well matched.

Medical contraindications also greatly restrict the use of
hardware technologies in cosmetology. Laser treatments
are not applicable in the presence of active skin infections,
such as herpes, and also under the usage of photosensitizing
medication, which makes the skin sensitive to light and thus
can most probably cause side effects. Another very important
limitation is pregnancy since information about the safety
of most hardware methods for the fetus is inadequate;
hence, consultation with a doctor becomes mandatory.
Such procedures should be avoided in patients with cancer
(especially in the area of treatment) and those with bleeding
disorders,asthese procedures may exacerbate their condition
or lead to complications. These limitations underscore
the need for careful pre-diagnosis and assessment of the
patient’s health status before treatment is initiated.

Another factor that limits the use of hardware methods is
their dependence on the course duration and individual
characteristics of the patient. Many procedures, like laser hair
removal, require several sessions for final results — that’s
much more time and cost compared to a surgical procedure,
which gives immediate results in one operation. Also, such
methods may yield less predictable results and depend on
factors like the patient’s skin type, age, and lifestyle. Thus,
hardware methods in cosmetology have their limits of
applicability; their use brings into play an imperative need for
professional assessment treatment goals along with patient
conditions for minimizing risks and increasing efficiency.

CONCLUSION

Laser technologies in cosmetology represent a very modern
tool, though they are not very new at the point of high
efficiency, low invasiveness, and wide application. The
benefits of laser treatments make them more attractive than
surgery: precision, the possibility of adjusting parameters to
the needs of each patient, and recovery time after treatment,
which is shorter compared to surgical methods. For example,
non-ablative lasers and HIFU technologies can produce skin
tightening with such minimal discomfort and downtime that
one could imagine these technologies for patients preferring
to avoid prolonged downtime.

Laser techniques are not devoid of disadvantages. The
ablative technologies like CO2 lasers do have some side
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effects and burns hyperpigmentation scarring, especially in
darker skin phototypes. In addition, these lasers will not be
efficient when there is marked ptosis or fat deposition, and
surgery will be preferred. However, the main drawback s that
the cost of these procedures ranges between 1000 and 4500
dollars per session, which is not within the means of many
people. Also, note that the results will greatly depend on the
expertise of the professional: wrong settings or violation of
protocols will increase complication rates.

Comparison with other hardware methods (radiofrequency,
ultrasound, LED therapy) would show that every approach
has its niche. For example, radiofrequency treatments are
effective for the stimulation of collagen and the correction
of wrinkles; LED therapy is safe for acne and rosacea.
Microcurrent and cryolipolysis add to the group of non-
invasive techniques that provide an answer for muscle
toning and localized fat deposit reduction. But none of
the technologies is all-encompassing: the selection of a
particular method depends on the nature of the problem,
skin attributes, and patient objectives.

The main challenge is the balance between efficacy and
safety. Medical contraindications like pregnancy, cancer, or an
active infection limit the applicability of laser technologies.
Further, multiple sessions (for example, in laser hair removal)
add up to the total cost both in terms of time and money.
Development prospects are linked to a device improvement
for risk minimization, treatment algorithm personalization,
and procedure accessibility enhancement through cost
reduction.

Laser technologies in cosmetology represent a powerful
tool that transforms approaches to aesthetic correction. Its
advantages - non-invasiveness, precision, short recovery
period - make it more preferable for the patients. Success,
however, largely depends on the professionalism of the
performer and an individual understanding of the specifics
and limitations of each method. The future studies should
be directed towards optimizing parameters of exposure,
improving safety for all phototypes of skin, as well as
incorporating artificial intelligence in predicting results so
that much stronger role lasers technologies can have in the
future within cosmetology.
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