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 _________________________________________________________________________________________________ 
Abstract: Hyaluronic acid- based noninvasive skin rejuvenation therapy seeks to improve the skin's elasticity, hydration, and 

appearance without requiring invasive procedures or surgery. Beyond a chronological process, external variables known as exposome 

also contribute to skin aging. Loss of hyaluronic acid (HA), a crucial part of the extracellular matrix, begins around the age of 25. Few 

literature reviews exclusively discuss the topical application of HA in dermatology, considering the fact that many HA experiments 

focus on topical use. With an emphasis on skin aging and the influence of exposome variables on HA synthesis and degradation, this 

review explains several characteristics of HA-containing cosmeceuticals. The evaluation involved the use of topical dermatological 

containing HA, hyaluronan, in anti-aging, and addressing the effect of exposome. Additionally, findings from recent randomized 

controlled research (RCT) examined the potential advantages of treating symptoms of skin aging with a HA epidermic filler (HA-

filler serum) in conjunction with Botulinum toxin type A (BoNTA) are reported. In that study, participants had been assigned at 

random to either the control group, which received BoNTA, or the HA-filler serum, which was administered twice daily for 24 weeks 

beginning 24 hours after the BoNTA injection. Because of its hydration and antiaging qualities (hygroscopic, rheological, and 

viscoelastic), HA is an essential aspect of cosmeceuticals. 
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Introduction 

Noninvasive and least-invasive cosmetic operations are part of 

aesthetic medicine, which aims to increase patient happiness 

and physical attractiveness. Individuals choosing nonsurgical 

facial cosmetic operations are in good health and do not have 

any illnesses. They do, however, desire a less disruptive 

process that enables them to regulate the typical consequences 

of aging, particularly in the skin and its connected tissues (hair 

and nails), which are the outermost layers of the body [1]. Both 

physiological (gene mutation, cellular metabolism, hormonal 

factors) and exterior (ultraviolet radiation, pollution, chemicals, 

poisons) factors are continuously present in the human skin. In 

mesotherapy, bioactive compounds are injected intradermally 

or through minimally invasive epidermal injections to promote 

skin bio rejuvenation. Long-term release of the injected 

contents into the surrounding tissues results in an accumulating 

effect [6,7]. As one of the most popular biologically active 

ingredients to support skin rejuvenation [10,11,12,13,14], HA 

plays a significant role in moisture retention among 

mesotherapy-based skin rejuvenating treatments because of its 

strong ability to draw in water molecules [8,9]. Reactive 

oxygen species (ROS) can be absorbed by functional hydroxyl 

groups found in high molecular weight hyaluronic acid 

[15,16,17]. Through its interaction with the CD44 receptor, 

high molecular weight hyaluronic acid drives intracellular 

cascades that control the redox status and ROS levels in cells 

[15,16,18]. 

Iron and hydrogen peroxide react primarily to produce the 

Fenton reaction, a hydroxyl radical that is extremely reactive 

and harmful to living life forms. Additionally, hydrogen 

peroxide and copper ions can react, which results in formation 

of hydroxyl radicals. The hydroxyl radical cannot be produced 

without these ions [15,20,21]. All of this data demonstrates 

HA's antioxidant qualities, which enhance skin renewal when 

given topically. 

In order to reduce effects of skin aging, mesotherapy treatment 

often employs HA supplemented with biomolecules such as 

vitamins, amino acids, and antioxidants. The intent is to see 

how these biomolecules enhance and/or work in concert with 

hyaluronic acid [22,23,24,25,26]. According to these 

researches, HA combined with therapies improve the skin's 

texture, turgor, and brightness while partially reversing the 

effects of aging. There have been no recorded negative effects 

[22, 23, 24, 25]. Nevertheless, some research demonstrates that 

HA- based facial mesotherapy with vitamin complexes offers 

no advantages for the skin [26]. 

Here, we evaluated the safety and effectiveness of the 

sophisticated CELLBOOSTER® Lift (CBL) in healthy adults 

with moderate skin aging indications in both sexes. Arginine, 

glycine, lysine, proline, valine, biotin, riboflavin, and 
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antioxidative vitamins C and E are blended into CBL, which is 

made of high molecular weight hyaluronic acid that is not 

cross-linked and is mechanically stabilized by shear 

deformation and synchronous pressure. According to the 

manufacturer's directions, this HA complex is recommended to 

promote skin hydration, dermis dedensification, and 

microcirculation while also reducing moderate skin depression. 

Healthy adult participants with mild to severe wrinkles, 

decreased skin laxity, dry skin, and dull facial skin were treated 

with CBL in the current investigation. 

A number of skin quality parameters, such as skin elasticity, 

density, dryness, microcirculation, wrinkles, and 

color/homogeneity, were measured using various tools. Subject 

and investigator satisfaction were assessed, along with clinical 

improvement. Research results show that skin hydration, skin 

viscoelasticity, and skin microcirculation are all markedly 

enhanced by intradermal CBL therapy. Additionally, the 

majority of the subjects expressed satisfaction with the skin's 

appearance following CBL therapy, and both the investigators 

and the subjects noted a notable improvement in appearance. In 

terms of safety, every safety metric examined suggests that 

CBL's safety seems to be good. It can be inferred from these 

findings that the CELLBOOSTER® treatment It restores the 

skin's smoothness and improves skin microcirculation, both of 

which lessen the symptoms of aging on the skin. 

Mechanism of action 

A nature derived substance, HA is a mucopolysaccharide 

GAGS (glycosaminoglycans) polymer made up of other 

residue of the simple sugar N-acetyl-d-glucosamine and d-

glucuronic acid that combine to create a linear polysaccharide 

chain. All organisms have HA in its unadulterated form. Thus, 

in theory, HA shouldn't trigger an immunological reaction 

[4][5][6]. 

A vital part of extracellular matrix, HA is present in many 

human tissues, including the skin, eyes, connective tissue, and 

synovium. The extremely anionic properties of HA allow it to 

bind in water, which causes swelling, volume creation, and 

structural support. Collagen and HA production in skin decline 

with age. Overlying wrinkles appear when the skin's 

viscoelastic qualities are lost. Dermal fillers containing HA 

replace lost volume to prevent aging. Furthermore, it has been 

demonstrated that HA fillers improve fibroblast morphology 

and boost collagen synthesis. 

There are two types of HA fillers: animal-based and non-

animal-based. Animal-based fillers are made from the poultry, 

while Streptococcus bio fermentation produces non-animal-

derived HA. Depending on whether it is manufactured using 

particle or non-particulate processes, the filler made of HA can 

be moreover categorized. While the lifespan of non-particle 

created HA filler is determined by bioconjugation density, the 

lifespan of particle made HA filler is determined by particulate 

size. 

The cross-linked modified hyaluronic acid particles in the HA 

filler enable the creation of a highly acidic HA with increased 

react to physical & chemical deterioration. Water gradually 

replaces the HA filler as it breaks down and degrades, 

producing a diluted HA gel that even has the equal volume. We 

call that process "isovolumetric degradation." Depending on 

the region, that kind amount of filler utilized, and the 

administration process, the benefits of HA filler might last 

anywhere from four to six months. 

When applied intra-articularly, HA works in a similar way. 

Natural HA is found in cartilage and synovial fluid. In 

osteoarthritis, HA concentrations drop along with the 

molecular size of HA, which lowers the synovial fluid 

viscosity. Shelf life varying from 17 hrs - 1.5 days, HA is 

eliminated from the joint after injection in a matter of hours 

[7]. Large molecular weight hyaluronic acid formulations, 

whether manufactured or purified, have a longer shelf life. 

Despite the brief half-life, the therapeutic benefit, which 

includes pain relief following intra-articular hyaluronic 

injections, lasts for several months. Numerous factors have 

been identified as contributing to the long-term efficacy of 

intra-articular HA injections. Injections of HA may activate the 

natural synovial sites that produce HA. HA has also been 

demonstrated to possess anti-inflammatory and anti-

nociceptive qualities [8]. Numerous meta-analyses have been 

carried out to evaluate the efficacy of different hyaluronic acid 

formulations for the treatment of osteoarthritis, with varying 

results [9][10]. 

 
Administration 

The brand that is selected determines the concentration of the 

HA filler, which comes in preloaded syringes of different sizes 

[12][13][14]. Any makeup should be removed, and the area 
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should be cleaned with an antiseptic (usually chlorhexidine or 

isopropyl alcohol). To avoid biofilm, the procedure should be 

as aseptic as feasible. Local anesthetics, blocked nerve, frozen 

ice, and distraction tactics can all help reduce injection site 

pain. Using fanning, cross-hatching, linear threading, and serial 

puncture, HA fillers work when injected from middle to deep 

dermis layer. The injection site & the particular issue being 

addressed determine the approach to be employed. Lips, 

glabellar lines, nasolabial folds, and preseptal and widespread 

rhytides are frequently targets of inoculation. After the 

injections are finished, the patient should be instructed not to 

move the treatment region & must have cool ice pack-used to 

reduce swelling & bruises. 

When given intra-articularly, the injection is made right into 

the knee's joint space. If there is a joint effusion, aspiration is 

advised. During administration, strict aseptic approach is 

required. Prior to the intra-articular injection of HA, a lidocaine 

or other local anesthetic injection may be administered. After 

the injection, the patient should avoid strenuous or extended 

weight-bearing activities for at least 48 hours. The number of 

injections required depends on the molecular weight, source 

(bacterial or avian), viscosity, and degree of cross-linking of 

the available HA preparations. Before applying the HA 

preparation topically, it is recommended to clean the area with 

saline solution and, if necessary, remove any debris. Ulcer or 

abrasion should only get a thin layer, & insane rubbing should 

be avoided. Following this, the wound needs to be covered 

with a sterile, non-stick gauze pad or dressing. The dermatosis 

can be treated topically with a HA preparation. 

Adverse Effect 

Pain, swelling, redness, bruising, and itching are the most 

frequent side effects linked to HA fillers. These adverse effects 

usually subside after seven days and are self-limiting. The 

injection site is covered by an ice pack, staying straight up, and 

quitting any drugs or health booster which raise the risk blood 

loss one week prior to the procedure—such as acetylsalicylic 

acid, NSAIDS, tocopherol, fish oils. 

The most frequent side effects related to HA fillers include 

discomfort, edema, hyperemia, bruising, as well as itching. 

These adverse effects go away on their own and often go away 

after seven days. To reduce these risks, the patient should place 

a cold pack over the injection spot, remain erect, and stop 

taking any medicines or health boosters that increase the risk of 

bleeding one week before the procedure, such as aspirin, 

nonsteroidal anti-inflammatory drugs, vitamin E, fish oils. 

Histologically, the administration site where the granulomatous 

exotic reflex is taking place shows multinucleated large cells. 

There are now fewer instances of hypersensitivity responses as 

a result of the considerable improvement in the HA filler 

purification procedure. Knowing the patient past history of 

herpes simplex virus infection or reactivation following a prior 

filler injection is essential when administering lip injections. 

Injection-related trauma can induce the virus to reactivate; this 

should be avoided and should be treated by acyclovir oral 

tablets. 

Within joint (intra-atricular) HA shots typically have minor 

side effects that go away on their own. The most frequent 

adverse effects include discomfort or reactivity at the local 

injection site. A post-injection flare, that is typically limited & 

should be resolved through rest, iced therapy, and 

antiphlogistic drugs, can occur in up to 2% of patients and 

manifest as increased pain, swelling, redness, and warmth. In 

these situations, aseptic fluid devoid of crystals is revealed by 

synovial fluid analysis. Intra-articular infections are 

exceedingly uncommon in clinical practice and have not been 

documented in clinical trials. There have been reports of 

hypersensitivity responses, such as angioedema and 

anaphylaxis. About 2% of patients in clinical trials have 

experienced systemic side effects, including rash, arthralgia, 

myalgia, cramping in the muscles, and nausea. 

Hyaluronic Acid Fillers 

HA stuffings are increasingly make use in restorative medicine 

because of their compatibility, revocability, & efficiency in 

increasing hydration of skin, density, & fulllook. Those fillings 

are largely created by zymolysis, traced through key 

bioconjugation technique which extends the lifespan through 

preventing enzyme destruction. The production procedures that 

distinguish HA fillers are thoroughly examined in this review, 

with special attention paid to the differences between single 

phase (biphasic) and two phasic (monophasic) variations. 

This shows, in contrast to earlier researches, concentrate on the 

specific bioconjugation procedure & their major consequence 

on the rheological characteristics of the fillers, such as 

cohesiveness and elasticity, which are essential to their clinical 

performance and patient outcomes. The paper also provides a 

thorough comparison of HA fillers with non-HA substitutes, 

such as polymethyl methacrylate, calcium hydroxylapatite, and 

poly-l-lactic acid, emphasizing the distinct benefits and 

possible drawbacks of each kind. By offering fresh 

perspectives on the most recent developments and difficulties 

in filler technology, this study seeks to give physicians a better 

grasp of filler characteristics so they may make well-informed 

choices that maximize patient safety and cosmetic outcomes. 
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Contradictions 

• Having an allergy to HA or any of the constituents are a 

contraindication for using HA filler.  

• An excessive sensitivity to lidocaine (for lidocaine-containing 

products).  

• Injection into locations other than those suggested by the 

label.  

Intra-articular HA use is contraindicated in the following cases: 

• A known allergy to hyaluronic acid (HA) or any of its 

constituent ingredients, or a history of serious allergic 

reactions or anaphylactic events related to HA. 

• In the case of goods originating from bacterial sources, 

allergic reactions to the proteins of gram-positive bacteria. 

• Skin conditions or infections close to the inoculation or in 

a joint infection. It is unknown if Injections of HA are 

secure and efficient for use in children, pregnant women, 

and nursing mothers.  

 

Toxicity 

The impact of HA fillers can be reversed using hyaluronidase, 

an enzyme that dissolves both naturally occurring and injected 

HA. This treatment is especially helpful when the filler has 

been placed too close to the surface of skin, often indicated by 

a bluish tint or discoloration enhancing healthcare team 

outcomes. 

Increase the outcomes of Health concern 

HA is used by a number of medical specialists to improve 

cosmesis, including internists, dermatologists, primary care 

physicians (including PAs and NPs), and plastic surgeons. 

Only a licensed healthcare professional's prescription is 

required to inject the HA filler. Due to its less allergic reaction, 

quick healing, repeatability, and instantaneous outcomes, HA 

filler has gained popularity. Various medical specialists — 

including orthopedists, rheumatologists, physiotherapists, 

rehabilitation specialists, and general practitioners — often use 

it to alleviate the symptoms of knee osteoarthritis. 

That is crucial inform to patient that have HA therapy is 

temporary; depending on the product type, results could be last 

from 8 to 16 weeks for the HA dermal filler and above 6 

months for the within the joint cavity injection [3][15].  

Nursing professionals can help throughout the approach, 

provide advice after the dose, check that patients are following 

the treating clinician's instructions after the procedure, and help 

patients identify any complications that may arise after the 

surgery. Since compounding pharmacies frequently provide 

these medications, the pharmacist must be well-versed in the 

clinician's requirements and preferences in order to prepare the 

mixture for the specific treatment; strong coordination is 

crucial. Even though the process isn't very complex, an 

interdisciplinary team approach is nevertheless necessary to 

successfully guide the outcome. 

Future prospectives 

The global HA market is projected to continue growing, driven 

by increasing demand for HA based products in areas are like 

dermal fillers, osteoarthritis treatment, and tissue regeneration. 

Future prospectives for HA includes advancements in 

production methods, exploration of new applications, & 

increased understanding of its biological complex roles. 

Current Treatments: 

Skin ageing suggests that various HA formulations, either 

alone or in combination with other products such as lidocaine, 

may offer the following effects: 

• improved skin elasticity and tightness 

• face rejuvenation, including tear trough rejuvenation 

• reducing wrinkles and scars 

• skin smoothness 

• skin plumping 

• fine lines and wrinkles 

• skin hydration 

• overall skin assessment 

Wound healing: HA may also play a crucial role in wound 

healing, helping to  regulate inflammation. It suggests that 

topical applications of HA may help with minor wounds, such 

as burns, or with more severe wounds, such as postsurgical 

scars. 

Relieving Joint Pain: Synovial fluid lubricates and cushions the 

joints and contains HA. Over time, this HA breaks down, 

leading to joint pain and stiffness in people with osteoarthritis. 

Conclusion 

HA is a naturally occurring substance in the body with diverse 

applications particularly in skincare, joint health & eye health. 

It’s a powerful humectant; attracting & retaining moisture 

which can help reduce wrinkles & improves skin hydration & 

elasticity. Also helps in joint lubrication, cushioning, & wound 

healing. HA has been used for more than 20 years in many 

products throughout the world. Because of its biocompatibility, 

biodegradability, and readily modified chemical structure, HA 

has been extensively investigated in drug-delivery applications. 

A variety of commercially available preparations of HA 

derivatives and cross-linked HA materials have been developed 
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for drug delivery; these materials are created in forms such as 

films, microspheres, liposomes, fibers, and hydrogels. Through 

multidisciplinary discoveries about the structure, properties, 

biological activity, and chemical modification of this unique 

polymer, HA has found success in an extraordinarily broad 

range of biomedical applications. Future clinical therapies of 

HA-derived materials critically rely on a more detailed 

understanding of the effects of HA molecular weight and 

concentration and how this biomolecule specifically interacts 

with cells and ECM components in the body. The increased use 

of these materials will require finely tuned and controllable 

interactions between HA and its environment. Work in these 

areas is underway; for example, adhesive peptide sequences 

have been covalently bound to HA materials. Also, 

environmentally responsive materials have been synthesized 

from HA. These materials can be created to swell or degrade in 

response to inflammation. 
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