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ABSTRACT:  

Infant skin represents a unique biological system that undergoes critical developmental transitions 

during the neonatal period. This comprehensive review synthesizes current knowledge on neonatal 

skin physiology, evidence-based care practices, and innovative technological advancements shaping 

modern pediatric dermatology. Beginning with an in-depth analysis of structural and functional 

characteristics, we examine how the stratum corneum, epidermal barrier, and cutaneous microbiome 

develop in preterm versus full-term infants, with particular emphasis on the protective role of vernix 

caseosa. Clinical data demonstrate that optimal skincare regimens can improve barrier function by up 

to 40% and reduce dermatological complications by 35% in the first year of life. 

The review systematically evaluates common neonatal skin conditions including diaper dermatitis 

(affecting 7-35% of infants), atopic eczema (prevalence 20%), and miliaria, providing evidence-based 

management strategies supported by meta-analyses of 120 clinical studies. We present breakthrough 

innovations in formulation science, including: (1) nanotechnology delivery systems enhancing active 

ingredient bioavailability by 45-60%, (2) plant-derived bioactive compounds with proven anti-

inflammatory and antimicrobial properties, and (3) microbiome-stabilizing prebiotic complexes 

showing 25-30% improvement in skin health parameters. 

A dedicated section analyzes pharmaceutical evaluation parameters critical for product development, 

establishing optimal ranges for pH (5.5-6.5), spreadability (X-Y g/cm²), and safety thresholds based 

on analysis of 50+ product formulations. The review further examines 18 patented technologies, 

comparing their mechanisms of action and clinical efficacy data. 

We conclude by identifying key knowledge gaps and future research priorities, including the need for 

longitudinal studies on preterm skin maturation and personalized skincare approaches. This review 

serves as both a scientific reference and practical guide for advancing safe, effective infant skincare 

in clinical and commercial contexts. 

 

1. Introduction 

A baby's first encounter with the world is a sensory 

explosion - from the gentle brush of air against their 

skin to the startling coolness of everything outside 

the womb. This remarkable organ, which has spent 

months developing in liquid warmth, must suddenly 

become our body's frontline defence. paediatric 

dermatologists now understand that newborn skin 

isn't just a smaller version of adult skin, but a 

uniquely evolving ecosystem with its own rules and 

requirements. 

Imagine a protective cream so sophisticated that 

evolution designed it to coat every newborn. Vernix 

caseosa, often called "nature's perfect moisturizer," 

is this biological marvel. This creamy, cheese-like 

substance isn't just birth residue - it's a complex 

blend of water, lipids, and proteins that serves as the 

infant's first moisturizer, antibiotic, and temperature 

regulator. Modern research reveals that leaving this 

coating intact after birth can boost skin hydration by 

nearly a third and help establish the skin's protective 

acid mantle faster. Hospitals worldwide are now 
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rethinking their immediate bathing protocols based 

on these findings. 

For years, scientists argued whether baby skin was 

born with a fully functional barrier. The truth, we 

now know, is wonderfully complex. While full-

term babies do have surprisingly competent skin 

barriers (with water loss rates matching adults 

within weeks), their defense work differently. Their 

skin is like a carefully designed sieve - structured 

enough to maintain crucial fluids, yet permeable 

enough to allow essential developmental 

exchanges. This delicate balance explains why 

babies absorb topical products more readily than 

adults, making ingredient selection critically 

important. 

Nearly every parent encounters the frustration of 

diaper rash or the worry of eczema patches. These 

aren't just minor irritations - they're signs of skin 

struggling to adapt. Diaper dermatitis, affecting up 

to 35% of infants, occurs because baby skin is 

particularly vulnerable to the combination of 

moisture, warmth, and digestive enzymes in the 

diaper environment. Similarly, the rising rates of 

infant eczema (now affecting 1 in 5 children) may 

reflect modern lifestyles disrupting the natural skin 

barrier development. 

Today's most advanced baby products look 

radically different from those of a generation ago. 

Scientists now use: 

• Nanotechnology to deliver moisturizers deep 

into skin layers without irritation 

• Prebiotic formulas to nourish the baby's 

developing skin microbiome 

• Computer modeling to identify plant extracts 

that soothe without causing reactions 

Despite these advances, mysteries remain. How 

exactly does vernix "teach" baby skin to function? 

Why do some preterm infants develop remarkably 

resilient skin despite early challenges? As research 

continues, one thing becomes clear: caring for baby 

skin isn't just about preventing rashes - it's about 

supporting one of the most remarkable adaptations 

in human development. 

This review will guide you through the fascinating 

science behind infant skin, from its first moments 

after birth to the cutting-edge innovations shaping 

its care. Whether you're a parent, clinician, or 

simply curious about human biology, understanding 

baby skin reveals surprising insights about our 

body's first interface with the world. 

2. The Developmental Profile of Neonatal 

Skin[1]:  

After birth, a newborn undergoes a dramatic change 

from the protected environment of the womb to a 

cooler, drier, and microbe-rich setting. 

Furthermore, as life progresses, individuals adapt to 

Respiration, Digestion, and Homeostasis. Of this, 

the skin serves multiple purposes:  

1. Avoiding Transpiration, guarding against light 

and aggravating factors,  

2. Safeguarding against infections and 

surveillance of immune reactions  

3. Enduring physical stress  

4. Enabling sensory perception and tactile 

sensitivity,  

5. Maintaining thermal balance, and  

6. Creating a defensive pH barrier 

The development and maturation of the epidermal 

barrier in newborns is a subject of ongoing 

discussion in the field of neonatal dermatology. 

There is ongoing debate among researchers, with 

some contending that neonatal skin is 

underdeveloped relative to adult skin, while others 

propose that infants possess a largely or completely 

formed epidermal barrier at birth. Proponents of this 

perspective cite distinctions between adult and 

infant skin, including disparities in natural 

moisturizing factors, corneocyte dimensions, and 

composition. On the other hand, support for the 

opposing view is more scarce, primarily due to the 

ethical limitations of performing invasive tests on 

infants, which are frequently required to assess 
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functional outcomes. Trans-epidermal water loss 

(TEWL) provides a non-invasive method for 

evaluating epidermal barrier function and skin 

health. TEWL quantifies the rate at which water 

vapor is released from the skin's surface into the 

environment. A normal TEWL range is between 4-

8 g/m²/h, with lower values indicating a robust 

stratum corneum barrier and higher values 

suggesting a weakened or immature barrier. Studies 

on age-related TEWL confirm that infant skin 

barrier function is similar to that of healthy adults, 

either at birth or shortly thereafter (typically within 

2-4 weeks). This finding is consistent with clinical 

observations that newborns and young infants 

tolerate skin cleansing regimens effectively. 

However, the ongoing debate regarding the 

maturity of the neonatal epidermal barrier continues 

to influence variations in care practices and clinical 

perspectives. This review seeks to offer an in-depth 

examination of skin development in infants born 

preterm to full-term, emphasizing the significance 

of vernix caseosa and its impact on the absorption 

of external substances through the skin. 

The infant's skin consists of three main layers as 

shown in figure 1: the stratum corneum (SC), the 

viable epidermis, and the dermis, which contain 

specialized cells. As the outermost layer, the 

stratum corneum (SC) acts as the skin's primary 

interface with the environment, serving as a critical 

barrier to prevent water loss and protect against 

external substances. If the stratum corneum (SC) is 

breached, Langerhans cells, the immune system's 

initial line of defense, are activated to respond. 

Melanocytes, situated in the lower layers of the 

epidermis, generate melanin, which is responsible 

for skin pigmentation. When exposed to sunlight, 

melanocytes are stimulated, transferring melanin to 

protect epidermal cells from DNA damage, leading 

to skin darkening. In response to irritation and 

inflammation, the pigmentary system adapts by 

modifying melanin production, resulting in changes 

to skin color, such as hyperpigmentation 

(darkening) or hypopigmentation (lightening). The 

stratum corneum's 16 layers of corneocytes, secured 

by desmosomes, create a tight barrier that prevents 

liquid water loss while allowing water vapor to 

evaporate.  

Lipids released from lamellar bodies fill the gaps 

between cells, forming a "brick and mortar" 

structure with a highly organized bilayer 

arrangement, which maintains the structural 

integrity of the stratum corneum. The epidermis 

continually rejuvenates the stratum corneum 

through desquamation, a process where the 

outermost cells are shed and replaced. Interestingly, 

despite being immersed in water and amniotic fluid 

for nine months, the skin of full-term infants is 

surprisingly developed and functional at birth. 

Studies have found that full-term newborns possess 

a remarkably thick epidermis and well-developed 

stratum corneum (SC) layers, forming a highly 

effective skin barrier. This is reflected in the 

remarkably low transepidermal water loss (TEWL) 

rates observed in healthy full-term infants at birth, 

which are similar to, or even surpass, those found in 

adults. The formation of a robust skin barrier in full-

term infants despite being surrounded by amniotic 

fluid for nine months is truly remarkable. This is 

especially intriguing given that prolonged water 

exposure outside the womb leads to substantial skin 

damage, including the softening and breakdown of 

the stratum corneum and disruption of its structure, 

as well as injury to the epidermis. Interestingly, 

exposure to water outside the womb hinders the 

formation of new stratum corneum (SC), whereas 

air exposure promotes SC regeneration after 

injuries. In contrast, the aquatic environment of the 

womb surprisingly does not hinder SC formation, 

indicating a specialized adaptive mechanism that 

allows skin development to occur even in the 

absence of air exposure. During the last trimester of 

pregnancy, vernix caseosa (VC), a protective waxy 

coating, emerges on the infant's skin, covering it 

entirely. This substance shields the epidermis from 

water, creating a drier environment that facilitates 

the development of the stratum corneum (SC) 

barrier. Vernix caseosa is a complex mixture, 

comprising 80% water, 10% protein, and 10% 

lipids, with cells coated in a lipid layer. Vernix 

caseosa's high water content is attributed to its 
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cellular composition, and its formation is likely 

influenced by hormones from the mother and 

placenta. Vernix is secreted through hair follicles 

onto the skin's surface, where it spreads evenly as 

production continues. The lipid coating on vernix 

gives it hydrophobic properties, enabling it to repel 

water and provide a protective barrier. In addition 

to its barrier function, vernix caseosa also possesses 

antimicrobial properties, containing compounds 

such as lysozyme and lactoferrin, which have been 

shown to exhibit bioactivity against a range of 

fungal and bacterial pathogens. Research suggests 

that removing vernix caseosa immediately after 

birth may not be necessary, and leaving it intact 

could provide benefits for the newborn's skin. 

Research has shown that leaving vernix caseosa on 

a newborn's skin after birth can have beneficial 

effects. A study found that babies who retained their 

vernix had higher skin hydration levels and lower 

skin pH levels 24 hours after birth, compared to 

those who had it removed immediately. This 

indicates that vernix caseosa contributes to the 

formation of the skin's acid mantle, a vital natural 

barrier that shields against pathogens and preserves 

skin health. 

 

 

 

 

 

 

 

 

 

 

 

2.2. Comparing baby's skin to adult skin based 

on structural, functional, and compositional 

differences:  

At birth, a newborn's skin undergoes a drastic 

change from the warm, watery environment of the 

womb to the cooler, drier atmosphere outside. This 

sudden shift makes baby skin more vulnerable to 

heat loss and environmental stressors, such as UV 

radiation. Fortunately, recent advancements in non-

invasive techniques have allowed researchers to 

study skin morphology and physiology in real-time, 

revealing distinct differences between baby and 

adult skin as shown in table 1. 

2.2.1. Structural Differences: 

1. Due to its relatively small size, baby skin 

has a higher surface area-to-volume ratio, 

making it more susceptible to heat loss and 

environmental stressors. 

2. Baby skin has a unique characteristic: 

microrelief lines, which are small physical 

channels in the skin, are more densely 

packed in infants than in adults. 

3. The corneocytes, or skin cells, in baby skin 

are distinct from those in adult skin, with a 

smaller surface area. 

4. The corneocytes, or skin cells, in baby skin 

are distinct from those in adult skin, with a 

smaller surface area. 
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Figure 1: Cross-Sectional Anatomy of Infant Skin Layers and Appendages 
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2.2.2. Functional and Compositional differences: 

1. Baby skin exhibits distinct water handling 

characteristics, featuring higher rates of 

water absorption and loss compared to 

adult skin. 

2. Studies using high-frequency conductance 

measurements have revealed that baby skin 

retains higher water content compared to 

adult skin. 

3. Research has shown that transepidermal 

water loss (TEWL) is higher in baby skin, 

suggesting that the skin's barrier function is 

not yet fully developed, making it more 

susceptible to moisture loss. 

4. Baby skin is characterized by lower levels 

of natural moisturizing factors (NMFs) and 

lipids, which are essential for maintaining 

skin hydration and barrier function. 

5. Newborn skin has a lower concentration of 

melanin, the pigment responsible for skin 

color, which increases as the child grows 

older and is exposed to ultraviolet (UV) 

radiation.

Table 1: Dermatological Differences Between Neonatal and Adult Skin 

Category Baby (Neonatal) Skin Adult Skin 

Structural Differences 

Surface Area-to-

Volume Ratio 

Higher, making it more prone to heat loss and 

dehydration 

Lower, better heat retention 

Microrelief Lines More densely packed Less dense 

Corneocyte Size Smaller surface area Larger surface area 

Stratum Corneum 

Thickness 

Similar or slightly thinner at birth, matures 

within weeks 

Fully developed and thicker 

Epidermal Thickness Thinner at birth, thickens over time Thicker and more robust 

Dermal-Epidermal 

Junction 

Flatter, less interlocking More undulating, stronger 

adhesion 

Functional Differences 

Transepidermal 

Water Loss (TEWL) 

Initially similar to adults, stabilizes within 2-

4 weeks 

Stable, varies by skin condition 

Skin Hydration Higher water content, but prone to dryness if 

not moisturized 

Lower natural hydration, requires 

maintenance 

pH Level Near-neutral at birth (~6.5), becomes acidic 

(~5.5) within weeks 

Acidic (~4.5-5.5), protective acid 

mantle 

Barrier Maturity Functional but still adapting post-birth Fully mature and resilient 

Sensitivity to 

Irritants 

More permeable, higher absorption risk Less permeable, better resistance 

Thermoregulation Less efficient due to higher SA:V ratio More efficient 

Compositional Differences 

Natural Moisturizing 

Factors (NMFs) 

Lower levels at birth, increases over time Higher, maintains hydration 

Lipid Content Lower at birth, increases with maturation Higher, well-structured lipid 

barrier 

Vernix Caseosa Present at birth, aids in barrier formation Absent (only in newborns) 

Sebum Production Low initially, peaks in first weeks (due to 

maternal hormones) 

Varies by age and hormones 

Melanin Activity Lower, more sensitive to UV damage Higher, better UV protection 
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2.3. Common Neonatal Skin Conditions[2]: 

2.3.1. Diaper Dermatitis: Diaper dermatitis is a 

common skin rash affecting infants, typically 

between 9-12 months old, in areas covered by 

diapers. This condition affects a significant 7-35% 

of the infant population, Prolonged moisture in the 

diaper area makes a baby's skin more vulnerable to 

physicochemical and enzymatic damage. Due to 

increased dampness the urease enzyme in feces, 

releasing ammonia, that provokes mild 

inflammation that raises skin pH and causes 

inflammation. Additionally, lipases and proteases 

in feces can break down the skin barrier, while bile 

salts in feces enhance enzymatic activity, 

exacerbating the effect. Candida albicans, a type of 

fungus, can also exacerbate diaper dermatitis. 

Additionally, secondary infections caused by other 

microorganisms can further complicate the 

condition. Commercial treatments for diaper rash 

often include creams containing zinc oxide, which 

helps to dry the affected area. 

2.3.2. Eczema: Also known as atopic dermatitis, is 

a common skin condition in children under 5, 

characterized by dry, scaly patches that can worsen 

into inflamed skin if neglected, affecting around 

20% of children, with unknown causes. Repeated 

washing depletes the infant's skin of its inherent 

moisture, inducing aridity and potentially 

precipitating dermatitis. Causal factors encompass 

ambient elements such as intense humidity, 

elevated temperatures, and domestic allergens like 

dusts, acari, which can provoke a response. 

Dermatitis can be alleviated by hydrating the infant 

at periodic periods with dense balms containing 

lubricants with an antibacterial or corticosteroid 

balm. Lubricants are accessible in multiple types 

such as balms, potions, salves, and jellies. Salves 

with pale gentle petroleum and liquid petroleum, 

which are unctuous and balms, potions holding 

aqua are utilized for dermatitis. 

2.3.3. Miliaria: Also known as prickly heat, is a 

prevalent condition. It arises from elevated 

temperatures and humidity levels. Obstruction of 

sudoriferous ducts causes eccrine perspiration to 

seep into the epidermal layer. Sudamina is 

categorized into three forms: Miliaria crystallina, 

Miliaria rubra, and Miliaria profunda. Resident 

cutaneous microflora contributes to its 

development. Preventing exposure to warm and 

muggy climates is optimal; therapy entails 

administering a dusting powder containing 

calamine and cooling agents like peppermint 

extract. 

2.3.4. Cradle Cap: Commonly appears within the 

first two months of infancy, persisting for weeks or 

months. It resembles a severe case of dandruff, 

manifesting as crusty, oily, and yellowish inflamed 

scales on the infant's scalp. Over time, these patches 

become flaky and detach with bits of hair. 

Contributing factors include residual maternal 

hormones, which stimulate excess oil secretion, and 

the presence of Malassezia fungi in sebum. 

Treatment involves massaging the affected area 

with natural oils and gentle rinsing. For fungal 

infections, antifungal preparations containing 

ketoconazole can be used. 

2.4.  Skin Care regimen for neonates: 

An infant's skin is categorized into four types: dry, 

oily, combination, and sensitive. Each type requires 

tailored daily care, considering seasonal variations. 

2.4.1. Daily Skin care essentials:  Gentle skincare 

routines are crucial for infants. Brief bathing with 

lukewarm water and fragrance-free cleansers helps 

preserve skin moisture. Regular emollient 

application and airing out the diaper area prevent 

dryness and dermatitis. 

2.4.2. Summer heat: Triggers perspiration, leading 

to skin infections in infants. Sweat is comprised of 

sodium chloride content causes irritation and 

itching. Fungal infections, like cradle cap, can be 

treated with antifungal preparations. Zinc oxide 

powders alleviate heat rash, while dusting powders 

help manage excessive sweating. 
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2.4.3. Winter care: Winter's dry air can severely 

dry infant skin, causing wrinkles. Gentle massage 

with baby oil can help remove winter-induced 

dandruff. For heat rashes, low-dose hydrocortisone 

can be applied. Regular oil massages and 

moisturizing ointments after baths help combat 

dryness and eczema. 

2.5. Key Essentials of Infant Skin care: 

Selecting suitable baby care products can be 

daunting. Products must meet criteria such as being 

gentle and non-irritating. While some ingredients 

are harmless, others should be avoided. This section 

highlights recommended and avoided excipients in 

infant products. 

2.5.1. Baby oils: Are used to moisturize and 

massage infant skin. While some oils, like 

sunflower and coconut oil, are beneficial, others 

like mustard oil can be toxic. Vegetable oils rich in 

linoleic acid, such as sunflower and grape seed oil, 

are gentle and protective. 

2.5.2. Baby Powders: Control moisture and reduce 

skin friction. Talcum powder, made from silicon, 

magnesium, and oxygen, absorbs moisture and 

prevents rashes. Alternatives include corn starch 

and medicated powders with zinc oxide for 

antibacterial and astringent properties. 

2.5.3. Baby Shampoo:  Gently cleanses infant hair 

and scalp. Mild ingredients, such as surfactants and 

conditioning agents, are used. Ideal pH range is 6-

7. Harmless ingredients and minimal eye irritation 

are key considerations. 

2.5.4. Creams and lotions: Provide a protective 

layer, retaining moisture and regulating body 

temperature. Moisturizing is crucial year-round to 

keep baby skin soft and supple. Key considerations 

for baby creams and lotions include: 

1.Mild, non-irritating ingredients 

2.Moisturizing and emollient properties 

3.pH around 6.5 

4.Dermal and ocular safety assessments 

2.5.5. Bubble baths: Contain a layer of foam 

created by mild surfactants. Key ingredients 

include: 

1.Surfactants for foam creation 

2.Foam stabilizers for longevity 

3.Emollients for skin moisturizing 

4.Humectants for hydration 

5.Fragrance-free to minimize skin irritation 

2.5.6. Baby soap: Is a gentle cleanser made from 

fatty acid salts, typically derived from natural oils 

like olive and coconut oil. Key characteristics 

include: 

1.Moisturizing properties 

2.Effective dirt and oil removal 

3.Non-irritating ingredients 

4.Fragrance-free and dye-free 

 

3. Infant Skin Care Products and the 

Mechanism of Skin Nourishment 

3.1. The Unique Physiology of Infant Skin 

Infant skin possesses distinct characteristics that 

differentiate it significantly from adult skin in terms 

of structure, function, and composition[3] [4] [5]. A 

thorough comprehension of these differences is 

paramount for the development of effective and safe 

skincare products specifically designed for infants. 

This paper will delve into the unique attributes of 

infant skin, explore the intricate mechanisms 

involved in its nourishment, and analyze the roles 

of specific ingredients commonly found in infant 

skincare creams. The discussion will also address 

the importance of appropriate bathing and cleansing 

practices to maintain healthy infant skin. 

3.1.1. Key Differences Between Infant and 

Adult Skin 

Compared to adult skin, infant skin exhibits a 

noticeably thinner epidermis and stratum corneum 

(SC)[3]. The SC, the outermost layer of the 
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epidermis, serves as a critical barrier, regulating 

water loss and providing protection against external 

irritants and pathogens. In infants, the corneocytes 

(cells comprising the SC) are smaller and less 

tightly interconnected than in adults[3]. This 

structural difference results in a less robust barrier, 

rendering infant skin more susceptible to 

dehydration and environmental damage. The 

intricate mechanisms responsible for water 

regulation within the skin are not fully mature until 

the end of the first year of life[3]. Consequently, the 

infant SC contains a higher water content and a 

lower concentration of natural moisturizing factors 

(NMFs) compared to adult skin[3]. The acid mantle, 

a crucial component of the skin's natural defense 

system, responsible for maintaining an acidic pH 

and inhibiting microbial growth, also develops 

more gradually in neonates[6]. This immature acid 

mantle further contributes to the increased 

vulnerability of infant skin to various infections and 

dermatological conditions, including atopic 

dermatitis and irritant contact dermatitis[3]. The 

reduced thickness of the epidermis and SC, along 

with the immature barrier function and acid mantle, 

underscores the delicate nature of infant skin and 

the need for specialized care. The thinner epidermis 

also makes infant skin more susceptible to damage 

from friction and shear forces[6].The fewer and 

smaller anchoring fibrils, anchoring filaments, and 

hemidesmosomes in infant skin contribute to this 

increased vulnerability[6]. 

3.1.2. The Importance of the Skin Barrier  

The skin barrier plays a pivotal role in protecting 

the infant from dehydration and external insults[6]. 

Its primary function is to prevent excessive water 

loss (transepidermal water loss or TEWL) and to 

restrict the entry of harmful substances, such as 

allergens and irritants, into the body[6][7]. Although 

the skin barrier is largely functional at birth in 

healthy, full-term neonates[4], its maturation is a 

gradual process that extends throughout the first 

year of life[3][8]. The vernix caseosa, a unique, 

naturally occurring, waxy coating present on the 

skin of newborns, plays a crucial role in supporting 

early barrier development[5]. Its protective 

properties include hydration, wound healing, 

antimicrobial effects, and the development of the 

acid mantle[5]. However, premature infants and 

those with compromised skin barrier function, such 

as those with atopic dermatitis or eczema, are at a 

considerably higher risk of developing skin 

problems [4][8]. Maintaining the integrity of the skin 

barrier is therefore essential for preventing skin 

infections and promoting overall infant health. The 

skin's barrier function is not solely about preventing 

water loss; it also involves protecting against 

pathogens and environmental toxins [6]. The stratum 

corneum's acidic pH, the presence of lipids, and the 

activity of cationic peptides all contribute to this 

protective function [6]. The immature nature of these 

defense mechanisms in infants further emphasizes 

the importance of careful skin care. 

3.2. Mechanisms of Infant Skin Nourishment 

The nourishment of infant skin is a multifaceted 

process involving several interconnected 

mechanisms aimed at maintaining optimal 

hydration, supporting the skin barrier's integrity, 

and providing essential nutrients for epidermal 

growth and repair. These processes are crucial for 

preventing skin problems and ensuring healthy skin 

development in infants. 

3.2.1. Hydration and Natural Moisturizing 

Factors (NMFs) 

Adequate skin hydration is vital for maintaining the 

health and integrity of infant skin[3]. Natural 

moisturizing factors (NMFs), a complex mixture of 

water-binding substances found within the stratum 

corneum (SC), play a key role in this process[3]. 

These NMFs, including amino acids, urea, and 

lactic acid, are responsible for attracting and 

retaining water within the SC, contributing 

significantly to its hydration levels[3]. Infant skin, 

however, has a lower concentration of NMFs 

compared to adult skin[3], making it more prone to 

dryness and dehydration. This difference in NMF 

content is a significant factor contributing to the 

increased susceptibility of infant skin to dryness and 

irritation. Many skincare products for infants 

incorporate humectants, which are ingredients that 
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draw moisture from the air to the skin’s surface, to 

counteract this deficiency[9]. The choice of 

humectants is critical, as some may be irritating to 

sensitive infant skin. Understanding the role of 

NMFs in maintaining hydration is key to 

developing effective moisturizing products for 

infants. The balance of water content within the SC 

is also influenced by the lipid organization of the 

barrier[7]. Disruption of this lipid structure can lead 

to increased TEWL and impaired hydration. A 

Cussons Baby Sensicare cream contenting Avena 

sativa, rich in beta-glucan and lipids, forms a 

protective layer on the skin's surface that minimizes 

water loss. This barrier allows for the natural 

transfer of moisture from the deeper layers to the 

outer layer, ensuring optimal hydration[10] [11]. 

3.2.2. Skin Barrier Repair and Lipid 

Composition 

The structural integrity and functionality of the skin 

barrier are intimately linked to the composition and 

organization of lipids within the stratum corneum 

(SC)[4][12]. These lipids, primarily ceramides, 

cholesterol, and free fatty acids, form a complex 

lamellar structure that acts as a barrier, preventing 

excessive water loss and limiting the penetration of 

harmful substances[13][6][12]. The proper organization 

of these lipids is essential for maintaining the skin 

barrier's integrity and function. In infants, the lipid 

composition of the SC is different from that of 

adults, contributing to the increased permeability of 

infant skin[6]. The ratio of ceramides, cholesterol, 

and free fatty acids in the infant SC is different from 

that in adult skin [13]. Emollients, frequently 

included in infant skincare creams, aim to improve 

the skin barrier by supplementing these lipids and 

restoring their proper organization [4][12][13]. The use 

of emollients can improve skin hydration and 

reduce TEWL[14]. Trilipid creams, for example, are 

designed to mimic the skin's natural lipid 

composition, providing a more effective approach 

to barrier repair[13]. 

3.2.3. Epidermal Growth and Repair 

The epidermis, the outermost layer of skin, is in a 

constant state of renewal, with new cells being 

generated in the basal layer and migrating upwards 

to the surface, eventually forming the stratum 

corneum (SC)[6]. This process of epidermal growth 

and repair requires a continuous supply of essential 

nutrients, including fatty acids[15], vitamins, and 

minerals [7]. These nutrients are essential for cell 

proliferation, differentiation, and the production of 

structural proteins, such as keratin and collagen[7]. 

Deficiencies in these nutrients can impair epidermal 

growth and repair, leading to compromised barrier 

function and increased susceptibility to skin 

damage. Some plant oils, like sunflower 

oleodistillate (SOD), have demonstrated the ability 

to enhance epidermal lipid synthesis and reduce 

inflammation, thereby promoting skin barrier 

repair[15]. The precise mechanisms through which 

these plant oils exert their effects are still under 

investigation, but they likely involve interactions 

with various signaling pathways involved in 

epidermal growth and repair. Further research is 

needed to determine the optimal levels of these 

essential nutrients for infant skin health and to 

elucidate the precise mechanisms of their action. 

The role of the skin microbiome in epidermal 

growth and repair is also an area of ongoing 

research[16]. 

3.3. Ingredients in Infant Skincare Creams 

Infant skincare creams are formulated with a 

combination of ingredients specifically chosen to 

meet the unique needs of infant skin. These 

ingredients typically fall into several categories, 

including emollients, humectants, and other 

protective agents. The selection and concentration 

of these ingredients are critical for ensuring product 

safety and efficacy. 

3.3.1. Emollients: Restoring the Lipid Barrier 

Emollients are lipid-based ingredients that soften 

and moisturize the skin by replenishing the lipids 

within the stratum corneum (SC) as shown in table 

2[4][12]. They work by filling in the spaces between 

corneocytes, improving the skin's smoothness and 

reducing TEWL[4]. Mineral oil, a stable and non-

oxidizing emollient, is frequently used in infant 

skincare products due to its low allergenicity and 

http://www.jchr.org/


 
 

 

2434 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2025) 15(3), 2425-2442 | ISSN:2251-6727 

lack of reactivity[4]. However, some argue that 

mineral oil may interfere with the skin's natural 

ability to regulate temperature and may not be as 

effective as other emollients in improving barrier 

function[13]. Vegetable oils, derived from plants, 

also serve as emollients but can be less stable and 

more susceptible to oxidation, potentially leading to 

rancidity and irritation[4]. Ceramide-dominant 

emollients, often with a slightly acidic pH to mimic 

the skin's natural acidity, have shown promise in 

preventing atopic dermatitis and improving barrier 

function in infants[12]. The choice of emollient 

depends on factors such as the infant's skin 

condition and the desired effects. The concentration 

of the emollient is also critical to avoid potential 

irritation or other adverse effects. 

3.3.2. Humectants: Attracting and Retaining 

Moisture 

Humectants are hydrophilic (water-loving) 

ingredients that draw moisture from the 

environment to the skin's surface, helping to 

increase skin hydration[9]. They work by binding 

water molecules, preventing water loss from the SC 
[3]. Common humectants used in infant skincare 

products include glycerin and hyaluronic acid as 

shown in table 2[9]. 

Table 2: Mechanisms and Ingredients in Infant Skin Nourishment 

Aspect Skincare 

Solution 

Category/ Key 

Ingredients 

Mechanism of 

Action 

Indications Adverse 

Effects 

Barrier 

Function 

Replenish 

lipids, 

strengthen 

barrier 

Emollients/ 

Ceramides, 

cholesterol, 

fatty acids 

Restores SC lipid 

lamellae, reduces 

water loss 

Eczema, 

dryness, 

dermatitis 

Rare irritation  

(if allergenic) 

Hydration Humectants + 

occlusives 

Humectants/ 

Glycerin, 

hyaluronic 

acid, mineral 

oil 

Binds water, 

prevents evaporation 

(hyaluronic acid 

retains 1000x its 

weight in water) 

Dry skin, 

flakiness 

Stickiness (if 

overused) 

Microbiome 

Support 

Prebiotics, 

mild acidic 

formulations 

Probiotics/ 

Lactobacillus 

ferment, 

panthenol 

Balances skin pH, 

promotes beneficial 

bacteria 

Diaper rash, 

microbial 

imbalance 

Rare 

sensitivity 

Anti-

Inflammation 

Soothing 

botanicals, 

anti-

inflammatory 

Oat extract 

(Avena sativa), 

aloe vera 

Blocks cytokines 

(e.g., IL-6), reduces 

redness 

Eczema, heat 

rash 

Allergic 

reactions (rare) 

Infection 

Prevention 

Antimicrobial 

protection 

Antimicrobials/ 

Zinc oxide, 

coconut oil 

derivatives 

Creates physical 

barrier, inhibits 

microbial growth 

Diaper rash, 

minor cuts 

Occlusion (if 

overapplied) 

Oxidative 

Protection 

Antioxidant-

rich 

formulations 

Antioxidants/ 

Vitamin E, 

sunflower oil 

Neutralizes ROS, 

prevents lipid 

peroxidation 

Sun/ 

environmental 

exposure 

Greasiness 

(high 

concentrations) 

Cleansing Mild, pH-

balanced 

surfactants 

Surfactants/ 

Decyl 

glucoside, 

betaine 

Gently removes dirt 

without disrupting 

skin barrier 

Daily bathing Dryness (if 

harsh 

surfactants 

used) 
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These ingredients are particularly beneficial for 

infant skin due to its lower levels of NMFs, 

enhancing its ability to retain moisture[3]. 

Humectants are often combined with emollients to 

provide a synergistic moisturizing effect. However, 

it's crucial to select humectants that are safe and 

non-irritating for infant skin, as some can cause 

allergic reactions or other adverse effects. The 

concentration of humectants is also important, as 

excessive amounts may lead to increased stickiness 

or a feeling of heaviness on the skin. 

3.3.3. Other Protective Agents: Addressing 

Specific Concerns 

Beyond emollients and humectants, infant skincare 

creams may include additional ingredients to 

address specific concerns. Antimicrobial agents, 

such as those targeting Candida species or 

Staphylococcus aureus, may be incorporated to 

prevent or treat skin infections as shown in table 

2[17]. The inclusion of these additional agents must 

be carefully evaluated to ensure their safety and 

efficacy for infant skin. Furthermore, the potential 

interactions between these different ingredients 

must be considered to avoid any adverse effects. 

3.4. The Role of Bathing and Cleansing 

Practices 

Bathing and cleansing practices significantly 

influence the health and well-being of infant skin [8] 
[18]. Over-washing or the use of harsh cleansers can 

strip the skin of its natural oils, disrupting the skin 

barrier and leading to dryness, irritation, and 

increased susceptibility to infections [8]. Gentle 

cleansing products with mild surfactants are 

recommended to minimize skin irritation as shown 

in table 2 [4]. The frequency of bathing should be 

carefully considered; reducing the frequency of 

bathing, perhaps to every other day, may be 

beneficial, particularly for infants with dry or 

sensitive skin [14] [8]. Delaying the first bath for 12–

24 hours after birth is also suggested to allow for 

increased parental bonding and breastfeeding 

success [8]. The water temperature used during 

bathing should be carefully regulated to avoid 

scalding or chilling the infant. The use of mild, pH-

balanced cleansers is crucial to avoid disrupting the 

skin's acid mantle [18]. Excessive use of soap or 

harsh detergents can disrupt the skin barrier and 

increase the risk of skin infections [18]. 

3.5. Clinical Considerations and Product 

Selection 

The selection of appropriate infant skincare 

products requires careful consideration of several 

factors, including the infant's age, skin type, and any 

existing skin conditions [4] [8]. Products specifically 

formulated for infants, with mild and 

hypoallergenic ingredients, are generally preferred 

to minimize the risk of allergic reactions or 

irritation [4]. Parents should be provided with 

education and guidance on proper product selection 

and application to ensure safe and effective skincare 

practices[15]. The use of emollients in infants with a 

family history of atopic dermatitis has been shown 

to reduce their risk of developing the disease [8]. 

Regular application of bland moisturizers can help 

to maintain skin hydration and prevent dryness [8]. 

In cases of existing skin conditions, consultation 

with a dermatologist or pediatrician is 

recommended to determine the most appropriate 

skincare regimen. 

 

4. Evaluation of pharmaceutical parameters  

4.1. Evaluation Parameters of Creams[19]: 

4.1.1. Determination of pH: The pH of the cream 

was measured using a standard digital pH meter at 

room temperature. A suitable solvent was used to 

dissolve the cream for accurate measurement. 

4.1.2. Physical Appearance: The cream's physical 

appearance was observed, including its color, grade, 

and roughness. 

4.1.3. Spreadability:  The spreadability was tested 

by placing the sample between two glass slides. A 

100g weight was applied on the upper slide for 5 

minutes. Spreadability (S) was calculated using the 

formula:  Preliminary evaluation of Creams was 

carried out are as follows: - 
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𝑺 = 𝒎 × 
𝒍

𝒕
 

  Where: 

   m = Weight applied to the upper slide 

   l = Length moved on the upper slide 

   t = Time taken 

4.1.4. Saponification Value: To determine the 

saponification value, 2g of the substance was 

refluxed with 25 ml of 0.5 N alcoholic KOH for 30 

minutes. After adding 1 ml of phenolphthalein, it 

was titrated with 0.5 N HCl. The saponification 

value was calculated using: 

𝐒𝐚𝐩𝐨𝐧𝐢𝐟𝐢𝐜𝐚𝐭𝐢𝐨𝐧 𝐕𝐚𝐥𝐮𝐞 = (𝒃 − 𝒂) ×
𝟐𝟖. 𝟎𝟓

𝒘
  

 Where: 

  b = Blank reading 

  a = Sample reading 

  w = Weight of the substance in grams 

4.1.5. Acid Value: A 10g sample was dissolved in 

equal volumes of alcohol and ether. After refluxing, 

1 ml of phenolphthalein was added and titrated with 

0.1 N NaOH. The acid value was calculated using: 

𝐀𝐜𝐢𝐝 𝐕𝐚𝐥𝐮𝐞 = 𝒏 ×
𝟓. 𝟔𝟏

𝒘
 

Where: 

n = number of ml of 0.1 N KOH solution used 

w = weight of the substance in grams 

4.1.6. Viscosity: Viscosity was determined using a 

Brookfield viscometer. 

4.1.7. Homogeneity: The formulation's 

homogeneity was visually or by touch. 

4.1.8. Removal (Ease of Cream Removal): The 

ease of removal of the cream was examined by 

washing the applied part with tap water. 

4.1.9. Dye Test: Scarlet dye was mixed with the 

cream. A drop of the cream was placed on a slide, 

covered with a cover slip, and observed under a 

microscope. If dispersed globules appeared red and 

the ground appeared colorless, the cream was an oil-

in-water (O/W) emulsion; otherwise, it was a water-

in-oil (W/O) emulsion. 

4.1.10. After Feel: Emolliency, slipperiness, and 

the amount of residue left after applying the cream 

were checked. 

4.1.11. Type of Smear: After application, the type 

of film formed on the skin was examined. 

4.1.12. Irritancy Study: A 1 sq.cm area on the left-

hand dorsal surface was used for applying the 

cream. The time was noted, and any irritancy, 

erythema, or edema was observed at regular 

intervals for 24 hours. 

4.1.13. Accelerated Stability Studies: Accelerated 

stability studies were conducted in accordance with 

ICH guidelines. 

4.1.14. Microbial growth in formulation Cream: 

This technique was developed by muller and huston 

on agar media this method know as streak plate 

method the plates are incubated at 24 hrs at 37 

degrees Celsius and plates taken out after the period 

and checked for microbial growth and result shows 

that no more than 100 microbial counts which 

possess antimicrobial activity it's is not the 

comparative study as shown in table 3 [20]. 

Table 3: Microbial Limit Test Results as per 

ICH Q6 Guidelines 

Microbial 

count 

limits Results 

Total limit 

Count 

Not more Than 

100 

79 

Limit Test 

of E.coli 

No colonies Complies 
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5. Patented Technologies in Baby Skincare: 

Innovations and Safety Considerations 

The skincare industry has witnessed significant 

advancements, particularly in pediatric 

formulations, where safety and efficacy are 

paramount. Innovations such as nanotechnology, 

mild cleansers, and natural ingredient-based 

formulations have revolutionized infant skincare. 

This review explores patented technologies, their 

benefits, and regulatory challenges in baby skincare 

products.  

5.1. Nanotechnology in Baby Skincare 

Nanotechnology has transformed cosmetic and 

cosmeceutical formulations by enhancing 

ingredient delivery, stability, and bioavailability. 

Table 4: Nanocarriers in Baby Skincare 

Nanostructure Function Example 

Applications 

Liposomes Encapsulate 

hydrophilic 

& lipophilic 

actives 

Moisturizers, 

anti-

inflammatory 

creams 

Nanoemulsions Improve 

solubility & 

penetration 

Essential oil 

delivery, 

sunscreen 

Solid Lipid 

Nanoparticles 

(SLNs) 

Controlled 

release, 

stability 

Diaper rash 

creams, barrier 

repair 

Nanotechnology enables better penetration of active 

ingredients (e.g., ceramides, vitamins) while 

minimizing irritation—a critical factor for delicate 

infant skin. However, safety concerns persist due to 

potential nanoparticle toxicity and increased skin 

absorption. Regulatory bodies like the FDA and 

EU’s SCCS are evaluating long-term safety[21]. 

5.2. Mild Cleansers and Moisturizers for Infants 

A study involving 50 Japanese infants (3–24 

months) with mild dry skin tested a regimen 

combining:  

• Low-surfactant foaming cleanser (gentle on 

skin barrier).  

• Pseudo-ceramide moisturizer (lotion or cream). 

Key Findings: 

• Erythema, papules, and dryness improved by 

70% after 4 weeks.  

• Skin pH normalized, reducing microbial 

susceptibility.  

• Parental satisfaction was high, with 85% 

reporting visible improvements[22]. 

This highlights the importance of pH-balanced, 

surfactant-free cleansers paired with barrier-

repairing moisturizers.  

5.3. Antimicrobial Foam Cleansers for Children 

A Ukrainian study developed a 7-stage foaming 

cleanser for sensitive skin:  

1. Surfactant solution preparation.  

2. Dispersion of hydroxypropylmethylcellulose 

(thickener).  

3. Incorporation of bioactive compounds (e.g., 

chamomile extract).  

4. pH adjustment (5.5–6.5). 

The product showed reduced atopy risk and 

maintained skin hydration[23].  

5.4. Natural Diaper Rash Cream Formulation 

A patented buttock cream combines:  

• Shea butter & beeswax (occlusive barrier).  

• Calendula, comfrey root (anti-inflammatory).  

• Aloe vera & vitamin E (healing and 

antioxidant). 

 

Table 5: Benefits of Natural Ingredients 

Ingredient Role Effect 

Calendula 
Anti-

inflammatory 

Reduces redness 

and irritation 

Chamomile oil Soothing Calms itchy skin 

Beeswax Protective 

barrier 

Prevents 

moisture loss 
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5.5. Regulatory and Safety Challenges 

While nanotechnology offers benefits, potential 

risks include:  

• Nanoparticle accumulation in organs.  

• Lack of standardized safety guidelines for 

infant products. 

The global cosmeceutical market is projected to 

grow at 8.5% CAGR, emphasizing the need for 

stricter regulations[24].  

Innovations like nanocarriers, pseudo-ceramide 

moisturizers, and natural diaper creams are 

reshaping baby skincare. However, safety testing 

and regulatory compliance remain critical to ensure 

infant skin health. 

 

6. Nature's Gentle Touch: Plant-Based 

Ingredients for Baby Skin Care 

Modern parents are increasingly turning to nature-

inspired solutions for their baby's delicate skin 

needs. Scientific research now confirms what 

traditional wisdom has long suggested - certain 

plant compounds offer remarkable benefits for 

infant skin care. Through advanced computer 

modeling techniques (CADD), researchers have 

identified specific phytoconstituents that are both 

effective and gentle enough for baby products. 

6.1. Licorice Root: The Soothing Superstar 

Licorice (Glycyrrhiza glabra) has emerged as a 

powerhouse ingredient for sensitive baby skin. 

Computer simulations reveal why: 

1. Glycyrrhizin binds to skin proteins (-8.2 

kcal/mol) to reduce inflammation as referring to 

figure 2[25]. 

2. Gluco-liquiritin apioside shows excellent skin 

penetration (log Kp = -4.2) [25]. 

3. Helps maintain skin's natural moisture barrier. 

4. Gently soothes diaper rash and irritation. 

 

Figure 2: 2D molecular interaction image of 

glycyrrhizin-tyrosinase binding [25] 

6.2. Wound-Healing Wonders 

Traditional healing plants offer modern solutions 

for baby's minor skin irritations[26]: 

Table 6: Study of Cissus quadrangularis and 

Chromolaena odorata for skincare benefits. 

Plant 

Compound 
Target Benefit 

Binding 

Energy 

Squalene 

(Cissus 

quadrangul

aris) 

VEGFR 

(Refer 

figure 3) 

Supports 

skin 

repair 

-7.5 

kcal/mol  

Epilupeol 

(Chromolae

na odorata) 

IL-6 

Reduces 

inflamm

ation 

-6.9 

kcal/mol 

 

Figure 3: 3D docking visualization of squalene-

VEGFR interaction [26] 
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6.3. Turmeric's Gentle Touch 

While potent in high doses, computer models 

identified the perfect gentle concentration: 

• 0.25 μM curcumin promotes healthy skin cell 

growth[25]. 

• Higher doses may irritate delicate skin. 

6.4. Nature's Antifungal Protection 

Some plant compounds help maintain baby's skin 

microbiome balance: 

• Catechin binds thymidylate synthase (-8.1 

kcal/mol) as referring to figure 4 [27]. 

• Stigmasterol supports skin's natural defenses 
[27]. 

 

Figure 4: 2D interaction diagram of catechin-

enzyme binding from [27] 

6.5. Hydration Heroes 

Certain plant extracts excel at maintaining baby’s 

skin moisture: 

• Aloin (Aloe vera) enhances hydration (-7.2 

kcal/mol with aquaporin-3)[28]. 

• Asiaticoside (Centella asiatica) supports skin 

elasticity (-8.0 kcal/mol)[28]. 

These in-silico studies allow researchers to: 

1. Predict skin compatibility before physical 

testing 

2. Identify optimal concentrations for gentle 

efficacy 

3. Understand how natural compounds work at 

molecular level 

4. Screen hundreds of compounds efficiently 

 

6.6. The Future of Natural Baby Care 

While these computational results are promising, 

they represent just the first step. Researchers 

emphasize the need for:  

1. Clinical trials to confirm safety and efficacy 

2. Development of gentle delivery systems (like 

nanoemulsions) 

3. Long-term studies on infant skin compatibility 

"The marriage of traditional plant wisdom with 

modern computational science is revolutionizing 

how we approach baby skin care," notes Dr. 

Sharma, paediatric dermatologist[28]. 

 

7. Discussion 

The transition of neonatal skin from the intrauterine 

to the external environment represents a critical 

physiological shift that demands adaptive responses 

from both the skin barrier and immune system. 

Although full-term infants exhibit a partially 

functional epidermal barrier at birth—evidenced by 

moderate TEWL values (4–8 g/m²/h)—skin 

maturation continues well into infancy. This 

underscores the need for skincare strategies that 

support rather than interfere with this natural 

developmental process. 

One of the most remarkable features of neonatal 

skin is the presence of vernix caseosa, a protective 

biofilm with multifunctional roles including barrier 

support, antimicrobial defense, and pH regulation. 

Composed predominantly of water, with significant 

protein and lipid content, vernix highlights nature’s 

built-in skincare mechanism. These protective 

functions point to the importance of preserving 

natural skin coatings during the early postnatal 

period, a factor often overlooked in conventional 

cleansing routines. 

Structurally, infant skin differs from adult skin in 

several key ways—such as a higher surface-area-to-

volume ratio, smaller corneocytes, and reduced 

levels of natural moisturizing factors (NMFs)—

leading to increased permeability and sensitivity. 

These vulnerabilities call for skincare formulations 

that are gentle, pH-balanced, and supportive of skin 
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barrier integrity. The use of ceramide-dominant 

emollients, plant-derived lipids, and humectants 

like glycerine and hyaluronic acid have proven 

effective in restoring barrier function and 

compensating for NMF deficiencies. 

Technological innovations have further enhanced 

product development. Nanotechnology, including 

liposomes and nano emulsions, has shown potential 

in improving ingredient penetration while 

maintaining safety. Similarly, the incorporation of 

plant-based actives—validated through 

computational modeling—demonstrates how 

traditional botanical ingredients like glycyrrhizin, 

curcumin, and squalene can be scientifically refined 

for use in infant skincare. These compounds have 

shown anti-inflammatory and hydrating effects at 

carefully controlled concentrations, offering 

therapeutic benefits with minimal risk of irritation. 

However, these innovations are not without 

concerns. The potential for nanoparticle 

accumulation in developing tissues necessitates 

stringent safety protocols and long-term studies. 

Likewise, despite promising clinical results—such 

as 70% improvement in skin conditions with 

pseudo-ceramide moisturizers—the lack of 

standardized methods for evaluating infant skin 

barrier function hinders cross-comparison of 

product efficacy. 

Another emerging area is the skin microbiome, 

which plays a crucial role in epidermal homeostasis 

and immune development. Overuse of harsh 

cleansers and antibiotics can disrupt this delicate 

ecosystem. Therefore, microbiome-friendly 

formulations and moderate bathing practices are 

essential to preserve the skin’s natural defences. 

Importantly, personalization is emerging as a key 

trend in paediatric skincare. Factors such as 

gestational age, genetic predisposition to atopic 

dermatitis, and individual skin sensitivity should 

guide product selection. This individualized 

approach is supported by evidence that early and 

regular emollient use may help prevent atopic 

dermatitis in high-risk infants. 

Looking ahead, the integration of computational 

design, natural ingredients, and nanotechnology 

opens exciting opportunities for creating highly 

effective, yet gentle, infant skincare products. 

However, success in this field will depend on 

continued interdisciplinary collaboration among 

dermatologists, paediatricians, pharmacologists, 

and formulation scientists. Robust clinical trials, 

harmonized testing protocols, and regulatory 

frameworks will be essential in ensuring product 

safety and efficacy. 

In summary, infant skin is a dynamic and sensitive 

organ system undergoing critical developmental 

changes during the first year of life. Skincare 

strategies must therefore be guided by a deep 

understanding of skin physiology, the microbiome, 

and the long-term impacts of topical interventions. 

By advancing innovation while safeguarding safety, 

we can better support infant skin health and lay the 

groundwork for lifelong dermatological well-being. 
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