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Hyaluronic acid (HA), a naturally occurring biopolymer, has become a pivotal ingredient in 

the skincare industry due to its remarkable hydrating and moisture-retention properties. This 

review examines the chemical structure of HA, which allows it to bind large amounts of 

water, enhancing skin moisture and hydration. It explores cutting-edge formulation 

strategies in cosmeceuticals, with a focus on HA’s interaction with active ingredients like 

antioxidants and peptides. HA’s impact on collagen synthesis, skin elasticity, and 

inflammation reduction is thoroughly assessed, while also discussing the challenges posed 

by its instability and limited skin penetration. The review presents advanced solutions such 

as HA derivatives and nanotechnology, which aim to overcome these obstacles. Furthermore, 

the rising demand for HA-based products, driven by its well-documented anti-aging effects, 

is highlighted, reflecting the growing prominence of HA in skincare. Looking forward, future 

innovations are expected to unlock even greater potential for HA applications in the 

cosmeceutical sector.
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INTRODUCTION

Initially, HA’s applications were primarily 

medical. The substance was used in 

ophthalmic surgery to maintain intraocular 

pressure and to lubricate tissues during 

surgical procedures. Its biocompatibility 

and viscoelastic properties made it an ideal 

choice for such applications. Over the 

years, as researchers delved deeper into its 

properties, HA began to garner interest in 

the field of dermatology. The late 20th 

century saw a significant shift as HA 

became recognized for its potential 

benefits in skincare and cosmetic 

formulations.

Historical Context

Hyaluronic acid (HA) is a naturally 

occurring glycosaminoglycan found 

throughout the connective tissues, 

epithelial tissues, and neural tissues in the 

human body. It plays a crucial role in 

maintaining tissue hydration, lubrication, 

and overall homeostasis. The discovery of 

HA dates back to 1934 when  Karl Meyer

and  first isolated it from the John Palmer

vitreous humor of cow eyes. This 

groundbreaking work laid the foundation 

for understanding the structure and 

function of HA, which is characterized by 

its high molecular weight and unique 

ability to retain water.

By the 1980s, HA was introduced into the 

cosmetic market, primarily as a 

moisturizer. Its ability to hold up to 1,000 

times its weight in water made it a 

compelling ingredient for hydrating skin 

Clinical Studies

The clinical validation of HA’s 

effectiveness in skincare has been 

supported by numerous studies. For 

example, a randomized controlled trial by 

Papadopulos et al. (2014) found that 

topical HA significantly improved skin 

hydration and elasticity compared to a 

placebo [2]. Another study by Asaria et al. 

(2016) confirmed that HA injections 

effectively reduced the appearance of 

wrinkles and fine lines, underscoring its 

importance in anti-aging treatments [3]. 

These studies demonstrate HA’s versatility 

and establish its role as a key ingredient in 

modern dermatological and cosmetic 

formulations.

products. This marked the beginning of 

HA’s journey from a surgical staple to a 

beauty essential. Today, HA is a ubiquitous 

ingredient in various cosmetic 

formulations, from moisturizers to serums 

and even injectable fillers, owing to its 

efficacy in enhancing skin hydration and 

elasticity [1].

The efficacy of hyaluronic acid in skincare 

has been substantiated by various clinical 

studies. One significant trial conducted by 

Papadopulos et al. (2014) assessed the 

effects of a topical HA formulation on skin 

hydration, elasticity, and overall 

appearance. The results showed a marked 

improvement in these parameters, 

indicating that HA is not only effective but 

also essential for maintaining skin health 

[2]. The study utilized a double-blind, 
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Further research by  Asaria et al. (2016)

explored the effects of HA injections in 

patients seeking cosmetic enhancement. 

This study revealed that HA fillers could 

significantly diminish the appearance of 

fine lines and wrinkles, thus validating its 

application in aesthetic medicine [3]. 

These findings are crucial as they not only 

highlight HA’s moisturizing properties but 

also its potential for rejuvenation, making 

it a favoured choice in anti-aging 

treatments.

In summary, the historical context of HA 

showcases its evolution from a surgical 

compound to a cornerstone of modern 

skincare. Supported by clinical evidence, 

HA has proven its worth in various 

applications, paving the way for innovative 

placebo-controlled design, which adds to 

the reliability of its findings.

Hyaluronic acid is a linear polysaccharide 

that consists of repeating disaccharide 

units of glucuronic acid and N-

acetylglucosamine (Fig. 1). The 

stereochemistry of these monosaccharide 

units is fundamental to understanding the 

chemical behaviour and biological 

functions of HA. The unique spatial 

arrangement of these sugars allows HA to 

form a gel-like structure that is highly 

hydrophilic, enabling it to attract and retain 

moisture [4].

formulations that address the diverse needs 

of consumers. This rich history and 

ongoing research continue to position HA 

as a vital ingredient in the realm of 

cosmeceuticals.

CHEMISTRY AND STRUCTURE OF 

HYALURONIC ACID

Stereochemistry

Figure 1: Structure of Hyaluronic Acid [4]



Molecular Interactions

Each disaccharide unit is linked by 

alternating β-(1’!4) and β-(1’!3) glycosidic 

bonds, which contribute to the linear 

nature of the molecule. This linear 

configuration is critical for HA’s 

functionality, as it influences its viscosity 

and elasticity. The high molecular weight 
6

of HA, which can reach up to 10  Da, is 

another significant factor that enhances its 

water-retention capacity [4].

The stereochemical properties of HA not 

only affect its moisture retention but also 

its interactions with cellular receptors. For 

instance, HA interacts with CD44, a cell 

surface receptor involved in various 

cellular processes, including migration, 

proliferation, and differentiation [5]. This 

interaction plays a crucial role in wound 

healing and inflammation, further 

illustrating the importance of HA’s 

stereochemistry in its biological functions.

At the molecular level, HA exhibits 

intricate interactions with other skin 

components, such as proteins and lipids. 

One of HA’s most notable properties is its 

ability to form a viscous gel in the 

presence of water. This gel-like 

consistency provides a hydrated 

environment for skin cells, facilitating 

essential physiological processes [6].

HA’s interactions extend to the 

extracellular matrix (ECM), where it binds 

to other glycosaminoglycans and collagen, 

helping to maintain skin structure and 

elasticity. By forming complexes with 

Additionally, the interaction of HA with 

various skin receptors mediates important 

signalling pathways. For example, when 

HA binds to CD44, it activates 

downstream signalling cascades that 

promote cell migration and proliferation, 

key processes in wound healing [9]. This 

molecular interaction underscores HA’s 

role not only as a moisturizer but also as a 

facilitator of cellular communication and 

repair mechanisms.

Molecular Weight Variations

these proteins, HA stabilizes the ECM and 

contributes to its integrity, thereby 

enhancing skin hydration and texture [7].

Moreover, HA is known to influence skin 

barrier function. It can penetrate the 

stratum corneum, the outermost layer of 

the skin, where it aids in retaining moisture 

and preventing transepidermal water loss. 

This action is critical for maintaining skin 

health, particularly in conditions 

characterized by dryness or compromised 

barriers [8].

In summary, the chemistry and structure of 

hyaluronic acid are vital to its function in 

skincare. The stereochemical configuration 

influences its moisture-retaining 

capabilities and interactions with skin 

components, contributing to its widespread 

use in cosmeceutical formulations.

The molecular weight of HA can vary 

significantly, ranging from low molecular 

weight (LMW) to high molecular weight 

(HMW), influencing its biological 

04 FROM SCIENCE TO SKINCARE: THE EFFICACY OF HYALURONIC ACID IN COSMECEUTICALS

*Corresponding Author: Email: rhp59@rediffmail.com 

s containing other new active substances 

may, at the request of the applicant, be 

considered for evaluation under the 

centralized procedure when it can be 

shown that the product constitutes a 

significant therapeutic, technical or 

scientific innovation, or the granting of a 

Community authorization is in the best 

interests of patients at the Community 

level.

c) Generic/Hybrid:

A generic/hybrid product of a reference 

medicinal product authorized via the CP 

has automatic access to the centralized 

assessment under this scope.

In current scenario, a good number of 

majorities of new innovative medicines get 

ahead through the centralized authorization 

procedure in order to be marketed in the 

EU.

The schematic procedural timetable for 

evolution of application is done by EMA is 

as follows:

1. CONDUCTING CLINICAL RESEARCH DURING  01
 PANDEMIC ERA: PROBLEMS AND PROSPECTS
 Bina Naik, Leena Patel*, Dr Dhara Bhayani
 CBCC Global Research, Ahmedabad, India

2 LIPID NANOPARTICULATE SYSTEM FOR  11
 WOUND HEALING 
 Preksha Vinchhi, Mayur M. Patel*
 Department of Pharmaceutics, Institute of Pharmacy, 
 Nirma University, Chharodi, Ahmedabad, Gujarat, India.

Sr. No.  Title  Page No.

4 DEVELOPMENT AND VALIDATION OF UV-VISIBLE 49
 SPECTROPHOTOMETRIC METHOD FOR SIMULTANEOUS 
 ESTIMATION OF ASPIRIN AND 5-FLUOROURACIL 
 IN BULK AND DOSAGE FORM
 Mehul Patel*, Dhruva Trivedi, Umang Shah
 Department of Pharmaceutical Chemistry and Analysis,
 Ramanbhai Patel College of Pharmacy, Charotar University of Science 
 and Technology, Changa, Gujarat, India

5 DOCKING STUDY OF MARKETED ANTIMALARIALS  63
 ON PLASMODIUM FALCIPARUM DIHYDROFOLATE 
 REDUCTASE (Pf DHFR)
 Dhruvil Gajjar, Tanvi Shukla, Vivek K. Vyas*
 Department of Pharmaceutical Chemistry, Institute of Pharmacy, 
 Nirma University, Ahmedabad, Gujarat, India

3 POTENTIAL IMPORTANCE OF JUGLANS REGIA LINN:  37
 NUTRITIONAL PROFILE AND HEALTH BENEFITS
 Dipal Gandhi*, Helly Shah, Maitri Madia
 Department of Pharmacognosy and Pharmaceutical 
 Analysis, Institute of Pharmacy, Nirma University, 
 Nirma University, Chharodi, Ahmedabad, Gujarat, India.

The COVID-19 pandemic has significantly affected ongoing clinical research, as conducting 

clinical research is often seen as secondary to addressing the immediate health needs of 

patients by healthcare providers. Pandemics create operational challenges and raise scientific 

and ethical issues for clinical research activities. The benefit of clinical research in terms of 

opportunities for patients suffering from various diseases, and ability to investigate new 

therapies to address pandemics cannot be overlooked. This review summarizes the 

challenges that arise during a pandemic while conducting clinical research along with 

solutions for addressing these challenges. 

ABSTRACT

Key Words: Clinical trial, clinical research, pandemic, COVID-19, CRO, sponsor

thThe ongoing Covid-19 pandemic has rapidly affected 20.1 million people (as of 12  August, 
12020) around the globe with around 7 lacs deaths.  Each pandemic faced by the world till 

date is different with regard to their transmission, affected population, mortality and 
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Forum on Sustainable Development 

(HLPF) in 2015 with an aim to build a 

peaceful and prosperous planet for now 

and future (Fig. 1) [Adapted from 1]. UN-

and "Viagra" have demonstrated DTC's 

ability to educate and engage 

consumers[17-19].

2. Professional Advertising (DTP): Targets 

healthcare professionals, introducing 

new medications and providing details 

about the efficacy and side effects, as 

seen in Pfizer's "Lyrica" and Roche's 

"Tamiflu" campaigns[20-22].

3. Disease Awareness Campaigns: Focus 

on educating the public about 

conditions and treatment options, such 

as Janssen's schizophrenia awareness 

and Lilly’s depression 

campaign[23,24].

4. Sponsorship and Event Advertising: 

Involves sponsoring relevant events, 

like Roche’s support for the "American 

Society of Hematology" meeting, to 

engage specific audiences.
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properties and applications in cosmetics 

[10].

The molecular weight of HA has a 

profound impact on its efficacy in skincare 

products (Table 1).

Low molecular weight HA penetrates the 

skin more effectively, providing deep 

hydration and stimulating cell proliferation 

[11]. In contrast, high molecular weight 

HA acts primarily on the skin’s surface, 

forming a protective barrier and preventing 

trans-epidermal water loss (TEWL) [12]. 

Understanding the relationship between 

molecular weight and biological activity is 

essential for formulating effective HA-

based products.

Sources and Production

Hyaluronic acid can be derived from 

various sources, including animal tissues, 

microbial fermentation, and synthetic 

processes. Traditionally, HA was extracted 

from rooster combs, but the ethical 

concerns and variability associated with 

animal-derived products have led to a 

preference for biosynthetic and 

recombinant sources [13]. Current 

production methods often involve bacterial 

fermentation using strains like 

Streptococcus zooepidemicus, allowing for 

high yields and consistent quality [14].

The growing emphasis on sustainability 

and ethical sourcing in the cosmetic 

industry has prompted manufacturers to 

seek environmentally friendly production 

methods for HA. This shift not only 

addresses ethical concerns but also aligns 

with consumer preferences for natural and 

sustainable products [15].

MECHANISM OF ACTION IN 

COSMECEUTICALS

The mechanisms of action of HA in 

cosmeceuticals involve several cellular 

signalling pathways that are crucial for 

skin health, particularly in relation to 

wound healing and inflammation. HA is 

Detailed Pathways

Table 1: Molecular Weight Variations of HA [11]

Molecular
 

Weight (kDa)
 Properties

 
Applications

 

50-100 Low viscosity, deep penetration, 
collagen support 

Anti-aging serums, wound 
healing  

500-1000 
Moderate viscosity, balance of 

hydration & absorption  
Moisturizers, hydrating serums  

1000-2000
 

High viscosity, moisture retention, film-
forming

 

Protective creams, barrier-
support products
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The regulation of HA levels in the skin is 

also influenced by enzymes known as 

hyaluronidases, which degrade HA. This 

degradation is a normal physiological 

process, but factors such as aging and 

environmental stressors can lead to 

Additionally, HA plays a role in 

modulating oxidative stress in the skin. 

Oxidative stress is a contributing factor to 

various skin conditions, including aging 

and hyperpigmentation. HA has been 

shown to scavenge free radicals, thereby 

reducing oxidative damage, and promoting 

healthier skin [19]. This antioxidant 

property further enhances HA’s appeal as a 

multifaceted ingredient in cosmeceuticals.

known to stimulate the proliferation and 

migration of fibroblasts, cells that are 

essential for collagen synthesis and tissue 

repair [16]. This is particularly important 

in the context of skin injuries, where rapid 

healing is required.

When HA is present in the skin, it can 

activate toll-like receptors (TLRs) on 

immune cells. This activation leads to a 

cascade of inflammatory responses, which 

are essential for initiating the wound 

healing process [17]. For example, HA 

fragments can elicit the release of pro-

inflammatory cytokines, which attract 

immune cells to the site of injury, 

facilitating tissue repair. However, it is 

important to note that while some levels of 

inflammation are necessary for healing, 

excessive inflammation can lead to tissue 

damage, making the regulation of HA 

levels critical [18].
Barrier Function

increased hyaluronidase activity, resulting 

in reduced HA levels and compromised 

skin health [20]. Therefore, many skincare 

formulations aim to inhibit these enzymes 

or increase HA synthesis to counteract the 

effects of aging and environmental 

damage.

Hyaluronic acid’s ability to attract and 

retain moisture is one of its primary 

mechanisms of action in cosmeceuticals. 

HA molecules form a hydrophilic gel-like 

structure that binds water molecules, 

leading to significant improvements in skin 

hydration and elasticity. This hydrating 

effect leads to a plumper, smoother 

appearance while minimizing the visibility 

of fine lines and wrinkles [21].

Hydration and Moisture Retention

Inflammatory Response Modulation

In addition to its hydration properties, HA 

plays a crucial role in maintaining the 

skin’s barrier function. The skin barrier is 

essential for protecting against 

environmental stressors, pathogens, and 

transepidermal water loss. HA contributes 

to the synthesis of other extracellular 

matrix components, such as collagen and 

elastin, which are vital for maintaining 

skin integrity and elasticity. By supporting 

the structure and function of the skin 

barrier, HA helps enhance overall skin 

health and resilience [22].

Hyaluronic acid also regulates the skin’s 

inflammatory response. Research has 
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and "Viagra" have demonstrated DTC's 

ability to educate and engage 

consumers[17-19].

2. Professional Advertising (DTP): Targets 

healthcare professionals, introducing 

new medications and providing details 

about the efficacy and side effects, as 

seen in Pfizer's "Lyrica" and Roche's 

"Tamiflu" campaigns[20-22].

3. Disease Awareness Campaigns: Focus 

on educating the public about 

conditions and treatment options, such 

as Janssen's schizophrenia awareness 

and Lilly’s depression 

campaign[23,24].

4. Sponsorship and Event Advertising: 

Involves sponsoring relevant events, 

like Roche’s support for the "American 

Society of Hematology" meeting, to 

engage specific audiences.
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Overall, the multifaceted mechanisms of 

action of hyaluronic acid make it a 

valuable ingredient in modern skincare 

formulations, addressing various concerns 

related to hydration, barrier function, and 

skin health.

Synergistic Effects

Interaction with Receptors

Hyaluronic acid often works 

synergistically with other natural 

moisturizers like glycerin and urea, 

enhancing the overall efficacy of skincare 

formulations. Glycerin is a well-known 

humectant that attracts water from the 

environment into the skin, providing 

hydration. When combined with HA, 

glycerin’s water-attracting properties can 

be amplified, leading to enhanced moisture 

retention [25]. This combination is 

particularly beneficial in treating dry skin 

HA interacts with specific receptors on the 

cell surface, such as CD44 and RHAMM 

(Receptor for Hyaluronan-Mediated 

Motility), which play crucial roles in 

cellular signalling and migration. This 

interaction can stimulate cellular 

proliferation, migration, and tissue repair, 

further enhancing the efficacy of HA in 

cosmeceuticals [24].

shown that HA can reduce inflammation 

by inhibiting pro-inflammatory cytokines 

and promoting the resolution of 

inflammation. This property makes HA 

beneficial for various skin conditions, 

including acne, eczema, and rosacea [23].

conditions, as it ensures that the skin 

remains hydrated and plump.

Urea, another natural moisturizer, plays a 

different yet complementary role. It not 

only attracts water but also helps to 

maintain the skin barrier function by 

reducing transepidermal water loss. The 

combination of HA, glycerine, and urea 

creates a comprehensive moisturizing 

effect, addressing both immediate 

hydration needs and long-term barrier 

function [26].

Furthermore, the synergistic effects of HA 

with other ingredients extend to anti-aging 

formulations. For instance, when combined 

with peptides or antioxidants, HA can 

enhance the skin’s overall appearance by 

promoting collagen production and 

reducing signs of aging [27]. This 

multifaceted approach is becoming 

increasingly popular in cosmeceuticals, as 

consumers seek products that deliver 

multiple benefits.

In conclusion, the mechanisms of action of 

hyaluronic acid in cosmeceuticals are 

complex and multifactorial. HA influences 

various cellular signalling pathways, 

promotes wound healing, and exhibits 

synergistic effects with other natural 

moisturizers, making it an essential 

ingredient in modern skincare 

formulations.
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(HLPF) in 2015 with an aim to build a 

peaceful and prosperous planet for now 

and future (Fig. 1) [Adapted from 1]. UN-

and "Viagra" have demonstrated DTC's 

ability to educate and engage 

consumers[17-19].

2. Professional Advertising (DTP): Targets 

healthcare professionals, introducing 

new medications and providing details 

about the efficacy and side effects, as 

seen in Pfizer's "Lyrica" and Roche's 

"Tamiflu" campaigns[20-22].

3. Disease Awareness Campaigns: Focus 

on educating the public about 

conditions and treatment options, such 

as Janssen's schizophrenia awareness 

and Lilly’s depression 

campaign[23,24].

4. Sponsorship and Event Advertising: 

Involves sponsoring relevant events, 

like Roche’s support for the "American 

Society of Hematology" meeting, to 

engage specific audiences.

  



FORMULATION OF HYALURONIC 

ACID IN COSMECEUTICALS

Serums are highly concentrated 

formulations that deliver active ingredients 

directly into the skin. HA serums are often 

lightweight and easily absorbed, making 

them ideal for layering under other 

products. These serums typically contain 

low to medium molecular weight HA, 

which penetrates the skin more effectively 

than high molecular weight variants [28]. 

Studies have shown that topical application 

of HA serums can significantly increase 

skin hydration levels, improve elasticity, 

and enhance overall skin texture [29].

The versatility of hyaluronic acid allows it 

to be incorporated into various types of 

cosmetic formulations, including serums, 

creams, lotions, and injectable fillers. Each 

formulation type offers distinct benefits, 

catering to different skin types and 

concerns.

Formulation Types

Creams and lotions often combine HA 

with occlusive agents to create a protective 

barrier that locks in moisture. These 

formulations are particularly beneficial for 

individuals with dry or sensitive skin. The 

occlusive agents help to prevent 

transepidermal water loss, allowing HA to 

work effectively by maintaining hydration 

levels [30]. Many formulations also 

incorporate additional moisturizing agents, 

such as ceramides or fatty acids, to 

enhance their hydrating properties.

Eye Creams: Specialized formulations for 

the delicate skin around the eyes often 

include HA to reduce puffiness and dark 

circles while providing hydration [33].

Proper storage conditions also play a 

significant role in ensuring the stability of 

HA formulations. Products should be 

stored in cool, dark environments to 

prevent degradation due to heat and light 

exposure [35]. Additionally, formulations 

that contain preservatives can help prevent 

microbial growth, extending the shelf life 

of HA products [36].

Stability and Storage

Injectable fillers represent a more 

advanced application of HA in aesthetic 

medicine. These fillers are used for facial 

volumization, wrinkle reduction, and 

contouring. The gel-like consistency of HA 

allows for smooth injection, providing 

immediate results that can last for several 

months. Research indicates that HA fillers 

are safe and well-tolerated, with a low 

incidence of adverse effects [31, 32].

The stability of hyaluronic acid in 

formulations is crucial for maintaining its 

efficacy. Factors such as pH, temperature, 

and light exposure can impact HA’s 

stability and, consequently, its performance 

in skincare products. Most cosmetic 

formulations containing HA are designed 

to maintain a neutral to slightly acidic pH, 

which is optimal for preserving HA’s 

structure [34].
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(HLPF) in 2015 with an aim to build a 

peaceful and prosperous planet for now 

and future (Fig. 1) [Adapted from 1]. UN-

and "Viagra" have demonstrated DTC's 

ability to educate and engage 

consumers[17-19].

2. Professional Advertising (DTP): Targets 

healthcare professionals, introducing 

new medications and providing details 

about the efficacy and side effects, as 

seen in Pfizer's "Lyrica" and Roche's 

"Tamiflu" campaigns[20-22].

3. Disease Awareness Campaigns: Focus 

on educating the public about 

conditions and treatment options, such 

as Janssen's schizophrenia awareness 

and Lilly’s depression 

campaign[23,24].

4. Sponsorship and Event Advertising: 

Involves sponsoring relevant events, 

like Roche’s support for the "American 

Society of Hematology" meeting, to 

engage specific audiences.
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In summary, the formulation of hyaluronic 

acid in cosmeceuticals involves various 

types of products that cater to different 

skin needs. Understanding the stability and 

storage conditions of these formulations is 

essential for maximizing their 

effectiveness and ensuring consumer 

safety.

Combination with Other Ingredients

HA is frequently combined with other 

active ingredients to enhance its efficacy in 

cosmeceutical formulations (Table 2). For 

example, combining HA with vitamin C 

can improve skin brightening and 

antioxidant protection [37]. Additionally, 

pairing HA with peptides and growth 

factors can further stimulate collagen 

synthesis and skin rejuvenation [38]. 

Table 2: Common Combinations of HA in Cosmeceuticals [37, 38]

By strategically combining HA with other 

active ingredients, formulators can create 

comprehensive skincare solutions that 

address multiple concerns and enhance 

overall product performance.

APPLICATIONS OF HYALURONIC 

ACID IN COSMECEUTICALS

Hyaluronic acid is a versatile ingredient 

that finds applications across various 

domains of cosmeceuticals, including anti-

aging, hydration, acne treatment, and 

wound healing. Its multifaceted benefits 

make it a preferred choice among 

formulators and consumers alike.

Targeted Applications

Hydration products primarily focus on 

restoring moisture to the skin. HA’s ability 

to hold water makes it an ideal ingredient 

for hydrating creams, serums, and masks. 

Anti-aging formulations often utilize HA 

for its ability to plump and hydrate the 

skin, reducing the appearance of fine lines 

and wrinkles. As the skin ages, natural HA 

levels decline, leading to dryness and loss 

of elasticity. Topical application of HA can 

help replenish moisture and improve skin 

texture, thereby mitigating signs of aging 

[39]. A study conducted by Varga et al. 

(2018) demonstrated that HA-based 

products significantly improved skin 

elasticity and hydration in older adults 

[40].

Ingredient
 

Benefits
 

Synergistic Effects
 

Vitamin C Antioxidant protection Enhanced brightening and hydration  

Peptides Stimulates collagen synthesis Improved skin firmness and elasticity  

Retinol Accelerates cell turnover Enhanced anti-aging effects  
Niacinamide

 
Improves skin barrier function

 
Reduced redness and improved texture
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Finally, HA is widely used in wound 

healing formulations due to its ability to 

promote tissue regeneration and repair. The 

presence of HA in wound dressings has 

been shown to enhance healing rates by 

providing a moist environment conducive 

to cell migration and proliferation [44]. 

Clinical studies indicate that HA-enriched 

dressings significantly improve healing 

outcomes in various types of wounds, 

including surgical incisions and burns [45].

These products are particularly beneficial 

for individuals with dry or dehydrated 

skin, as they provide an immediate boost in 

moisture levels [41]. Regular use of HA-

based hydrators can lead to long-term 

improvements in skin barrier function and 

overall hydration [42].

In , HA plays a crucial role acne treatment

by promoting healing without clogging 

pores. Unlike some traditional acne 

treatments that can be overly drying, HA 

provides moisture and aids in skin repair, 

making it suitable for acne-prone 

individuals. Research has shown that HA 

can help soothe inflammation and redness 

associated with acne lesions, contributing 

to faster healing [43]. Its non-comedogenic 

properties make it an attractive option for 

those looking to maintain hydration while 

addressing acne concerns.

As with any cosmetic ingredient, the use of 

hyaluronic acid is subject to regulatory 

oversight. In the United States, the FDA 

classifies HA as a cosmetic ingredient, 

Regulatory Considerations

SAFETY AND EFFICACY OF 

HYALURONIC ACID IN 

COSMECEUTICALS
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individuals, even those with sensitive skin 
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Forum on Sustainable Development 

(HLPF) in 2015 with an aim to build a 

peaceful and prosperous planet for now 

and future (Fig. 1) [Adapted from 1]. UN-

and "Viagra" have demonstrated DTC's 

ability to educate and engage 

consumers[17-19].

2. Professional Advertising (DTP): Targets 

healthcare professionals, introducing 

new medications and providing details 

about the efficacy and side effects, as 

seen in Pfizer's "Lyrica" and Roche's 

"Tamiflu" campaigns[20-22].

3. Disease Awareness Campaigns: Focus 

on educating the public about 

conditions and treatment options, such 

as Janssen's schizophrenia awareness 

and Lilly’s depression 

campaign[23,24].

4. Sponsorship and Event Advertising: 

Involves sponsoring relevant events, 

like Roche’s support for the "American 

Society of Hematology" meeting, to 

engage specific audiences.
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[49]. For instance, a clinical trial 

conducted by  reported Kim et al. (2014)

minimal adverse effects associated with 

HA use, highlighting its safety profile [50].

Efficacy Assessment

In terms of its role in anti-aging, a meta-

analysis conducted by  Fagien et al. (2015)

reviewed multiple studies on HA fillers 

and concluded that they effectively reduce 

the appearance of wrinkles and enhance 

facial volume [53]. The sustained effects of 

HA fillers, lasting several months, further 

establish their efficacy in aesthetic 

applications.

The efficacy of hyaluronic acid in 

cosmeceuticals has been validated by 

numerous clinical studies. Research has 

consistently shown that topical HA 

significantly improves skin hydration and 

elasticity. For instance, a study conducted 

by  demonstrated that a 2% Liu et al (2015)

HA cream applied twice daily led to a 

significant increase in skin hydration levels 

over four weeks [52].

However, it is essential to note that some 

individuals may experience mild side 

effects, such as redness or swelling, 

particularly when using HA fillers for 

aesthetic purposes. These side effects are 

usually temporary and resolve within a few 

days [51]. As with any cosmetic ingredient, 

patch testing is recommended for 

individuals with sensitive skin or known 

allergies to minimize the risk of adverse 

reactions.

Proper labelling and claims regarding HA 

products are essential for regulatory 

compliance and consumer protection. 

Brands must ensure that their marketing 

materials accurately reflect the benefits 

and intended use of HA-containing 

products. Misleading claims can lead to 

regulatory scrutiny and damage consumer 

trust [55].

International Regulations

Moreover, the use of HA in wound healing 

has been well-documented. A systematic 

review published by  An et al. (2015)

demonstrated that HA-based dressings 

significantly accelerated healing times and 

improved wound closure rates compared to 

standard treatments [54]. This evidence 

underscores HA’s multifaceted benefits and 

its role as a vital ingredient in modern 

cosmeceuticals.

The regulatory landscape for hyaluronic 

acid varies across countries, with different 

agencies establishing specific guidelines 

for its use in cosmetics. Understanding the 

regulatory framework in different markets 

is crucial for companies aiming to 

distribute HA products globally. 

Manufacturers must stay informed about 

evolving regulations to ensure compliance 

and maintain a competitive edge [56].

Labelling and Claims
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seen in Pfizer's "Lyrica" and Roche's 

"Tamiflu" campaigns[20-22].

3. Disease Awareness Campaigns: Focus 
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conditions and treatment options, such 

as Janssen's schizophrenia awareness 
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CONSUMER PERCEPTIONS AND 

MARKET TRENDS

Growing Popularity of HA in Skincare

The influence of social media and beauty 

influencers has played a significant role in 

promoting HA-containing products. Many 

consumers rely on social media platforms 

for skincare recommendations and product 

reviews, leading to the rapid adoption of 

HA in personal care routines [58]. Brands 

that effectively leverage social media 

marketing can enhance their visibility and 

drive sales of HA-based products.

Consumers are becoming more 

knowledgeable about skincare ingredients 

and are demanding transparency from 

brands regarding product formulations. 

Educating consumers about the benefits of 

hyaluronic acid, its sources, and its 

mechanisms of action is essential for 

building trust and brand loyalty [59]. 

Brands that provide clear and accessible 

information about their HA products are 

Consumer awareness of hyaluronic acid 

and its benefits has surged in recent years. 

Skincare enthusiasts are increasingly 

seeking out products that contain HA, 

leading to a significant rise in market 

demand [57]. The ingredient is often 

marketed as a “super hydrator,” appealing 

to consumers looking for effective 

solutions to dryness and aging.

Social Media Influence

Education and Transparency

more likely to resonate with informed 

consumers.

INNOVATIONS AND FUTURE 

DIRECTIONS

As consumer demand for innovative and 

effective skincare solutions continues to 

rise, HA is likely to remain at the forefront 

of cosmeceutical research and 

development. The ingredient’s versatility 

and proven benefits position it as a 

cornerstone of modern skincare 

formulations, ensuring its relevance in the 

ever-evolving beauty industry [62].

Nanotechnology and HA Delivery 

Systems

The future of hyaluronic acid in 

cosmeceuticals appears promising, with 

ongoing research exploring its potential 

benefits beyond traditional applications. 

Novel formulations that combine HA with 

other active ingredients, such as peptides 

and antioxidants, are being developed to 

enhance its efficacy [60]. Additionally, 

advancements in delivery systems, such as 

nanotechnology and liposomal 

encapsulation, may improve HA’s 

penetration and effectiveness in targeted 

applications [61].

Recent advancements in nanotechnology 

have opened new avenues for improving 

the delivery and efficacy of HA in 

cosmeceuticals. Nanocarriers, such as 

liposomes and nanoparticles, can 

encapsulate HA and facilitate its targeted 

delivery to specific skin layers, enhancing 
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seen in Pfizer's "Lyrica" and Roche's 

"Tamiflu" campaigns[20-22].
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Personalized Skincare

penetration and bioavailability [63]. This 

innovative approach not only improves the 

effectiveness of HA but also reduces the 

required concentration, minimizing 

potential irritation.

The future of HA in cosmeceuticals lies in 

combination therapies that synergistically 

enhance its benefits. By integrating HA 

with other potent ingredients, such as 

growth factors, peptides, and botanical 

extracts, formulators can create 

multifunctional products that address 

various skin concerns more effectively 

[64]. This trend is particularly evident in 

the development of anti-aging and 

rejuvenating products that combine 

multiple active ingredients to deliver 

comprehensive results.

The growing interest in personalized 

skincare is influencing the development of 

HA formulations tailored to individual skin 

types and concerns. Customizable products 

allow consumers to choose specific active 

ingredients, including varying molecular 

weights of HA, to meet their unique 

skincare needs [65]. This trend reflects a 

broader shift towards personalized 

approaches in cosmetics, driven by 

consumer demand for targeted solutions.

Combination Therapies

Hyaluronic acid (HA), a naturally 

occurring glycosaminoglycan, is widely 

known for its hydrating, anti-aging, and 

healing properties. Beyond its 

conventional applications in skincare, HA 

has demonstrated significant efficacy in 

various therapeutic fields, including wound 

healing, joint health, eye health, and hair 

restoration. Several in-vitro studies have 

provided valuable insights into the 

molecular mechanisms and biological 

processes through which HA exerts its 

effects.

Sustainability and Ethical 

Considerations

As consumers become increasingly 

conscious of environmental sustainability, 

the demand for eco-friendly and ethically 

sourced ingredients has risen. The 

production of HA using microbial 

fermentation methods aligns with these 

consumer preferences, offering a 

sustainable alternative to animal-derived 

sources [66]. Companies that prioritize 

sustainable practices in their HA 

production and formulations are likely to 

gain a competitive advantage in the 

cosmeceutical market.

IN-VITRO STUDIES ON THE 

EFFICACY OF HYALURONIC ACID 

IN DERMATOLOGICAL 

APPLICATIONS
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Carter & Wilson (2021) investigated the 

anti-aging potential of cross-linked 

hyaluronic acid by examining its effects on 

dermal fibroblasts, focusing on matrix 

metalloproteinase (MMP) activity and skin 

Anti-Aging Effects of Cross-Linked 

Hyaluronic Acid

elasticity. The study demonstrated that 

cross-linked HA significantly reduced the 

expression of MMP-1, an enzyme 

responsible for collagen degradation, by up 

to 50%. Furthermore, HA promoted the 

synthesis of elastin, resulting in improved 

skin texture and mechanical properties 

[67].

Table 3: Effects of Cross-Linked Hyaluronic Acid on MMP-1 Activity, 

Elastin Synthesis, and Skin Elasticity [67]

Comparative Hydration Effects of Low 

and High Molecular Weight Hyaluronic 

Acid

Green & Patel (2020) compared the 

hydration-enhancing properties of low 

molecular weight (LMW) and high 

molecular weight (HMW) hyaluronic acid 

in human keratinocyte cultures. LMW-HA 

(10 kDa) demonstrated superior 

penetration, increasing water retention by 

70%, while HMW-HA (1 MDa) formed a 

barrier on the surface, enhancing hydration 

by 55%. The study suggests that a 

combination of both HA forms provides 

optimal hydration benefits [68].

Result
 

% Change
 

Reduction in MMP-1 activity 50% reduction  

Increase in elastin synthesis 40% increase  

Skin elasticity improvement
 

Significant improvement
 

 

HA Formulation
 

Hydration Effect
 

LMW-HA (10 kDa) 70% increase in hydration  in deeper layers  

HMW-HA (1 MDa) 55% improvement in surface hydration  

Combined LMW &
 

HMW-HA
 

Optimal hydration (synergistic effect)
 

 

Table 4: Hydration Effects of Low and High Molecular Weight Hyaluronic Acid [68]
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Lee & Kim (2021) explored the anti-

inflammatory and wound-healing effects of 

hyaluronic acid in acne treatment using 

human sebocyte cultures. The study 

Anti-Inflammatory and Wound-Healing 

Effects in Acne Treatment

revealed that HA reduced pro-

inflammatory cytokine production, 

including Interleukin-6 (IL-6), by 60%, 

and accelerated wound healing by 50%. 

These results suggest that HA can reduce 

inflammation and promote healing in acne 

lesions [69].

Table 5: Anti-Inflammatory and Wound-Healing Effects of 

Hyaluronic Acid in Acne Treatment [69]

Result
 

% Change
 

IL-6 cytokine reduction 60% reduction  

Wound healing acceleration 50% improvement  

Skin regeneration
 

Significant promotion
 

 

Adams & Smith (2018) focused on the 

antioxidant and anti-pollution properties of 

nano-encapsulated hyaluronic acid. Their 

study showed that nano-encapsulated HA 

Photoprotective and Antioxidant 

Properties of Nano-Encapsulated 

Hyaluronic Acid 

reduced intracellular reactive oxygen 

species (ROS) by 65%, suggesting its 

potential to protect skin from oxidative 

stress caused by UV exposure and 

pollution. Additionally, HA increased 

keratinocyte viability, offering 

photoprotection for the skin [70].

Table 6: Photoprotective and Antioxidant Effects 

of Nano-Encapsulated Hyaluronic Acid [70]

Result
 

% Change
 

ROS reduction 65% reduction  

Keratinocyte viability Increased viability  

Protection from oxidative stress
 

Significant improvement
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Thompson & Zhao (2019) investigated the 

combined effects of hyaluronic acid and 

ceramides on skin hydration and barrier 

function using a 3D skin model. The 

Synergistic Effects of Hyaluronic Acid 

and Ceramides on Skin Barrier 

Function

results demonstrated a 40% reduction in 

transepidermal water loss (TEWL) and 

enhanced expression of tight junction 

proteins, indicating that HA and ceramides 

work synergistically to improve skin 

barrier integrity and moisture retention 

[71].

Table 7: Synergistic Effects of Hyaluronic Acid and Ceramides on 

Skin Barrier Function [71]

Bates & Greenfield (2017) investigated the 

regenerative properties of hyaluronic acid 

on human skin fibroblasts. The study 

aimed to assess HA’s impact on collagen 

synthesis, wound closure, and cell 

Wound Healing and Regenerative 

Effects of Hyaluronic Acid in Skin 

Fibroblasts

proliferation. The results indicated that HA 

significantly increased fibroblast 

proliferation by 80% and promoted 

collagen type I synthesis by 60%, 

contributing to enhanced wound healing. 

Furthermore, HA was shown to reduce the 

size of wounds in in-vitro cultures by 50%, 

suggesting its potential in accelerating 

tissue repair [72].

Table 8: Wound Healing and Regenerative Effects of Hyaluronic 

Acid on Skin Fibroblasts [72]

Result
 

% Change
 

TEWL reduction 40% reduction  

Tight junction proteins increase Significant increase  

Skin barrier function improvement
 

Significant improvement
 

 

Result
 

% Change
 

Fibroblast proliferation 80% increase  

Collagen type I synthesis 60%  increase  

Wound size reduction (48 hours) 

 

50% decrease  

 
Skin regeneration and healing

 
Accelerated repair

 

16 FROM SCIENCE TO SKINCARE: THE EFFICACY OF HYALURONIC ACID IN COSMECEUTICALS

*Corresponding Author: Email: rhp59@rediffmail.com 

s containing other new active substances 

may, at the request of the applicant, be 

considered for evaluation under the 

centralized procedure when it can be 

shown that the product constitutes a 

significant therapeutic, technical or 

scientific innovation, or the granting of a 

Community authorization is in the best 

interests of patients at the Community 

level.

c) Generic/Hybrid:

A generic/hybrid product of a reference 

medicinal product authorized via the CP 

has automatic access to the centralized 

assessment under this scope.

In current scenario, a good number of 

majorities of new innovative medicines get 

ahead through the centralized authorization 

procedure in order to be marketed in the 

EU.

The schematic procedural timetable for 

evolution of application is done by EMA is 

as follows:

1. CONDUCTING CLINICAL RESEARCH DURING  01
 PANDEMIC ERA: PROBLEMS AND PROSPECTS
 Bina Naik, Leena Patel*, Dr Dhara Bhayani
 CBCC Global Research, Ahmedabad, India

2 LIPID NANOPARTICULATE SYSTEM FOR  11
 WOUND HEALING 
 Preksha Vinchhi, Mayur M. Patel*
 Department of Pharmaceutics, Institute of Pharmacy, 
 Nirma University, Chharodi, Ahmedabad, Gujarat, India.

Sr. No.  Title  Page No.

4 DEVELOPMENT AND VALIDATION OF UV-VISIBLE 49
 SPECTROPHOTOMETRIC METHOD FOR SIMULTANEOUS 
 ESTIMATION OF ASPIRIN AND 5-FLUOROURACIL 
 IN BULK AND DOSAGE FORM
 Mehul Patel*, Dhruva Trivedi, Umang Shah
 Department of Pharmaceutical Chemistry and Analysis,
 Ramanbhai Patel College of Pharmacy, Charotar University of Science 
 and Technology, Changa, Gujarat, India

5 DOCKING STUDY OF MARKETED ANTIMALARIALS  63
 ON PLASMODIUM FALCIPARUM DIHYDROFOLATE 
 REDUCTASE (Pf DHFR)
 Dhruvil Gajjar, Tanvi Shukla, Vivek K. Vyas*
 Department of Pharmaceutical Chemistry, Institute of Pharmacy, 
 Nirma University, Ahmedabad, Gujarat, India

3 POTENTIAL IMPORTANCE OF JUGLANS REGIA LINN:  37
 NUTRITIONAL PROFILE AND HEALTH BENEFITS
 Dipal Gandhi*, Helly Shah, Maitri Madia
 Department of Pharmacognosy and Pharmaceutical 
 Analysis, Institute of Pharmacy, Nirma University, 
 Nirma University, Chharodi, Ahmedabad, Gujarat, India.

The COVID-19 pandemic has significantly affected ongoing clinical research, as conducting 

clinical research is often seen as secondary to addressing the immediate health needs of 

patients by healthcare providers. Pandemics create operational challenges and raise scientific 

and ethical issues for clinical research activities. The benefit of clinical research in terms of 

opportunities for patients suffering from various diseases, and ability to investigate new 

therapies to address pandemics cannot be overlooked. This review summarizes the 

challenges that arise during a pandemic while conducting clinical research along with 

solutions for addressing these challenges. 

ABSTRACT

Key Words: Clinical trial, clinical research, pandemic, COVID-19, CRO, sponsor

thThe ongoing Covid-19 pandemic has rapidly affected 20.1 million people (as of 12  August, 
12020) around the globe with around 7 lacs deaths.  Each pandemic faced by the world till 

date is different with regard to their transmission, affected population, mortality and 

Introduction

3NUJPS - 2023 | Vol. 10 | Issue 1
 

asdsadasdasd

asdasdasda

Nirma Univ J Pharm Sci; 2023, 10(2) 0-00

© 2014, Nirma University, Ahmedabad, Gujarat, India

asdasdasdas

ISSN 2348 –4012

*Corresponding author E-mail: 

4 COMPREHENSIVE REVIEW OF SIMHANADA  57
 GUGGULU: A FORMULA FOR AMAVATA 
 (RHEUMATOID ARTHRITIS) 
 Subhash Yadav*, Gunal Khobragade, 
 Mohar Pal Meena, K.S. Sakhitha 
 Department of Rasashastra and Bhaisajya Kalpana, 
 National Institute of Ayurveda, Jaipur, Rajasthan

1. DEVELOPMENT AND VALIDATION OF STABILITY  01
 INDICATING RP-HPLC METHOD FOR ESTIMATION OF 
 VERICIGUAT IN MARKETED FORMULATION 
 Shraddha Patel, Ravi B. Patel, Ravisinh V. Solanki*
 Graduate School of Pharmacy, Gujarat Technological University, 
 Ahmedabad, Gujarat, India 

2 EBOLA VIRUS DISEASE: A DISEASE WITH NO SPECIFIC CURE 19
 Nandeeni Parekh, Shital Panchal* 
 Institute of Pharmacy, Nirma University, 
 Nirma University, Chharodi, Ahmedabad, Gujarat, India. 

3 3D BIOPRINTING - RECENT ADVANCES IN  41
 TISSUE REGENERATION 
 Dhaivat Parikh, Mohit Shah* 
 Institute of Pharmacy, Nirma University, 
 Nirma University, Chharodi, Ahmedabad, Gujarat, India. 

5 IN SILICO SCREENING OF EFAVIRENZ AND EFAVIRENZ  71
 NICOTINAMIDE COCRYSTAL FOR ITS ACTIVITY 
 AGAINST HIV AND SARS COV-2
 Shubhangi Kagade1, Dattatraya Yadav,* Sumit Joshi, 
 Sachin Jadhav, Amol Koli 
 Department of Pharmaceutics, SVERI’s College of Pharmacy, 
 Pandharpur, Dist-Solapur, Maharashtra- 413304 

Sr. No.  Title  Page No.

Forum on Sustainable Development 

(HLPF) in 2015 with an aim to build a 

peaceful and prosperous planet for now 

and future (Fig. 1) [Adapted from 1]. UN-

and "Viagra" have demonstrated DTC's 

ability to educate and engage 

consumers[17-19].

2. Professional Advertising (DTP): Targets 

healthcare professionals, introducing 

new medications and providing details 

about the efficacy and side effects, as 

seen in Pfizer's "Lyrica" and Roche's 

"Tamiflu" campaigns[20-22].

3. Disease Awareness Campaigns: Focus 

on educating the public about 

conditions and treatment options, such 

as Janssen's schizophrenia awareness 

and Lilly’s depression 

campaign[23,24].

4. Sponsorship and Event Advertising: 

Involves sponsoring relevant events, 

like Roche’s support for the "American 

Society of Hematology" meeting, to 

engage specific audiences.

  



17NUJPS - 2024 | Vol. 11 | Issue 2

One of the most well-documented 

therapeutic effects of HA is its ability to 

promote wound healing and tissue 

regeneration. In an in-vitro study by Zhao 

Li and Liu (2016), human fibroblasts were 

cultured in the presence of HA to 

investigate its effect on cell proliferation, 

collagen synthesis, and wound closure. 

The results revealed a 70% increase in 

fibroblast proliferation and a 50% 

enhancement in collagen type I production. 

Furthermore, the presence of HA 

accelerated wound closure by reducing the 

wound size by 40% within 48 hours [73].

Table 9: Wound Healing and Tissue Regeneration Effects of 

Hyaluronic Acid in Human Fibroblasts Study [73]

Joint Health and Osteoarthritis

Hyaluronic acid is also widely utilized in 

the treatment of osteoarthritis due to its 

ability to support cartilage regeneration 

and reduce inflammation. Kim Lee and 

Cho (2018) explored the effects of HA on 

human chondrocytes in vitro, focusing on 

cartilage-specific markers and the 

reduction of inflammatory cytokines. Their 

study showed a 40% increase in collagen 

type II production and a 30% upregulation 

of aggrecan expression. In addition, HA 

treatment led to a 50% reduction in 

inflammatory cytokines, which are key 

mediators of osteoarthritis progression 

[74].

Table 10: Hyaluronic Acid Effects on Cartilage Regeneration and 

Osteoarthritis Treatment Study [74]

Result
 

%
 

Change
 

Fibroblast proliferation 70% increase  

Collagen type I synthesis 50% increase  

Wound size reduction (48 hours)
 

40% decrease
 

 

Result
 

% Change
 

Collagen type II production 40% increase  

Aggrecan expression 30% increase  

Reduction in inflammatory cytokines
 

50% reduction
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improving eye health, particularly in 

treating dry eye syndrome. In a study by 

Park, Cho and Lee (2017), human corneal 

epithelial cells were cultured with HA to 

Eye Health and Dry Eye Syndrome assess its effects on cell viability, 

proliferation, and wound healing. The 

study demonstrated an 80% increase in cell 

viability and a 60% enhancement in cell 

proliferation. Additionally, HA accelerated 

corneal wound healing by 50%, supporting 
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Table 11: Hyaluronic Acid in Corneal Regeneration and 

Dry Eye Disease Treatment [75]
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Result % Change  
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Cell proliferation 60% increase  

Wound healing acceleration 50% increase  

 

Result
 

% Change
 

VEGF expression 55% increase  

FGF-7 expression 40% increase  

Hair follicle regeneration
 

Observed growth
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CONCLUSION

Hyaluronic acid stands as a cornerstone in 

the cosmeceutical industry, celebrated for 

its unparalleled hydrating, anti-aging, and 

skin-rejuvenating capabilities. Its ability to 

deliver profound moisture, promote skin 

elasticity, and accelerate healing positions 

it as a key ingredient in modern skincare 

formulations. As consumer awareness of 

effective skincare intensifies, HA’s 

significance will continue to expand, 

driven by cutting-edge research, advanced 

In-vitro studies have demonstrated the 

versatile therapeutic potential of 

hyaluronic acid (HA) across various 

domains, including dermatology, wound 

healing, joint health, eye care, and hair 

restoration. These investigations highlight 

HA’s regenerative, anti-inflammatory, and 

hydrating properties, substantiating its 

efficacy in anti-aging, skin hydration, acne 

treatment, and skin regeneration. Through 

its molecular effects on inflammation 

modulation, hydration enhancement, and 

skin barrier reinforcement, HA has 

emerged as an indispensable biomaterial in 

modern cosmeceuticals and medical 

treatments. Furthermore, the synergistic 

use of different molecular forms of HA or 

its combination with complementary 

ingredients, such as ceramides, holds 

promise for optimizing its therapeutic 

potential. Continued in-vitro research will 

further elucidate the multifaceted 

mechanisms of HA, solidifying its role in 

advancing dermatological and medical 

applications.

FDA: Food and Drug Administration

delivery technologies, and a growing 

commitment to sustainability. The future of 

hyaluronic acid in cosmeceuticals is bright, 

ensuring its enduring role as a 

transformative ingredient in the ever-

evolving world of skincare.

FASEB: Federation of American Societies 

for Experimental Biology

MMP: Matrix Metalloproteinase

IL-6: Interleukin-6

MDa: Megadalton

UV: Ultra Violate

ABBREVIATIONS

ECM: Extracellular Matrix

EC: European Commission

HMW: High Molecular Weight

kDa: Kilo Dalton

LMW: Low Molecular Weight

FGF: Fibroblast Growth Factor

HA: Hyaluronic Acid

RHAMM: Receptor for Hyaluronan-

Mediated Motility

ROS: Reactive Oxygen Species

TEWL: Trans-epidermal Water Loss

TLRs: Toll-like Receptors
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Forum on Sustainable Development 

(HLPF) in 2015 with an aim to build a 

peaceful and prosperous planet for now 

and future (Fig. 1) [Adapted from 1]. UN-

and "Viagra" have demonstrated DTC's 

ability to educate and engage 

consumers[17-19].

2. Professional Advertising (DTP): Targets 

healthcare professionals, introducing 

new medications and providing details 

about the efficacy and side effects, as 

seen in Pfizer's "Lyrica" and Roche's 

"Tamiflu" campaigns[20-22].

3. Disease Awareness Campaigns: Focus 

on educating the public about 

conditions and treatment options, such 

as Janssen's schizophrenia awareness 

and Lilly’s depression 

campaign[23,24].

4. Sponsorship and Event Advertising: 

Involves sponsoring relevant events, 

like Roche’s support for the "American 

Society of Hematology" meeting, to 

engage specific audiences.
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s containing other new active substances 

may, at the request of the applicant, be 

considered for evaluation under the 

centralized procedure when it can be 

shown that the product constitutes a 

significant therapeutic, technical or 

scientific innovation, or the granting of a 

Community authorization is in the best 

interests of patients at the Community 

level.

c) Generic/Hybrid:

A generic/hybrid product of a reference 

medicinal product authorized via the CP 

has automatic access to the centralized 

assessment under this scope.

In current scenario, a good number of 

majorities of new innovative medicines get 

ahead through the centralized authorization 

procedure in order to be marketed in the 

EU.

The schematic procedural timetable for 

evolution of application is done by EMA is 

as follows:
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and ethical issues for clinical research activities. The benefit of clinical research in terms of 

opportunities for patients suffering from various diseases, and ability to investigate new 

therapies to address pandemics cannot be overlooked. This review summarizes the 

challenges that arise during a pandemic while conducting clinical research along with 
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