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Abstract: The practice of eliminating unwanted body hair for cosmetic and hygienic purposes has a 

rich history spanning diverse cultures. In contemporary cosmetics, chemical depilatory creams 

formulated with synthetic reducing agents, primarily calcium or potassium thioglycolates, dominate 

the market due to their rapid action. However, their mechanism—which relies on the aggressive 

disruption of disulfide bonds in hair keratin—frequently induces adverse dermatological reactions, 

including skin irritation, chemical burns, contact dermatitis, and hyperpigmentation, alongside an 

unpleasant sulfurous odor. Driven by rising consumer awareness regarding cosmetic safety, this 

comprehensive review explores the paradigm shift toward natural, plant-based depilatory alternatives. 

We systematically analyze the efficacy, extraction methodologies, and biochemical mechanisms of 

prominent folklore botanicals and active enzymes, including Curcuma longa (Turmeric), Carica 

papaya (Papaya enzyme/Papain), Hesperethusa crenulata (Thanaka), and Azadirachta indica (Neem). 

Unlike synthetic formulations that purely dissolve active hair strands, modern polyherbal systems 

target hair follicle activity during the anagen phase, actively inhibiting regrowth while delivering 

secondary dermatological benefits such as moisturization, antioxidant protection, and anti-

inflammatory relief. This paper provides a comparative evaluation of herbal versus chemical 

depilatories, assesses formulation challenges such as shelf-life optimization, and outlines future bio-

engineering scopes required to standardize green cosmeceutical depilation. [1, 2, 8, 11, 14].. 
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I. INTRODUCTION 

Hypertrichosis and the presence of unwanted body hair have long prompted individuals to seek diverse hair removal 

treatments, bridging historical folklore rituals with contemporary dermatological sciences. Traditional techniques 

ranging from manual epilation to shaving provide temporary relief but lack target specificity and long-term efficacy. In 

the modern cosmetic industry, the market is heavily saturated with chemical depilatory creams. These commercial 

formulations universally rely on aggressive reducing agents, specifically calcium, potassium, or lithium thioglycolates, 

operating at a highly alkaline pH range of 11.5 to 12.5. The core biochemical mechanism involves the reduction and 

cleavage of the robust cystine disulfide cross-links present within the hair shaft's keratin matrix, collapsing the 

structural architecture of the fiber and allowing it to be easily wiped away from the skin surface. 

Chemical depilatories offer quick results and are highly affordable, yet they pose substantial clinical difficulties.The 

high alkalinity required to break hair disulfide bonds simultaneously alters the skin's acidic mantle (pH 4.5–5.5), 

disrupting the stratum corneum barrier lipids. Clinical manifestations frequently reported by users include acute contact 

dermatitis, chemical erythema, localized burning sensations, and in severe instances, secondary chemical burns. 

Furthermore, long-term application often prompts post-inflammatory hyperpigmentation, particularly in Fitzpatrick 

skin types IV through VI. Compounding these physiological drawbacks is the emission of volatile sulfur compounds 

(such as hydrogen sulfide) during the reduction process, resulting in a persistent, offensive odor that compromises user 

experience. 
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Consequently, a distinct paradigm shift is manifesting within consumer preferences and green chemistry practices, 

driving extensive investigation into plant-derived cosmeceuticals. Botanical agents contain a vast matrix of 

phytochemicals capable of safely modulating hair dynamics without triggering aggressive tissue lysis. This 

comprehensive review aims to evaluate the bioactive molecules, physiological mechanisms, formulation criteria, and 

comparative advantages of emerging herbal depilatory systems over conventional synthetic protocols. [1, 5, 7, 8, 11, 

12, 13] 

 

II. ACTIVE BOTANICAL INGREDIENTS AND MECHANISMS 

The therapeutic efficacy of natural depilatories relies directly on their secondary metabolites. Rather than focusing on 

non-selective protein dissolution, botanical systems often employ dual pathways: mild structural protein degradation 

combined with the enzymatic or chemical suppression of the hair follicle growth loop. The core plants evaluated in 

current literature are detailed below. [2, 3, 4, 9, 10] 

Botanical Name Active Bioactive / Part Used Proposed Depilatory Mechanism 

Curcuma longa 

(Turmeric) 

Curcuminoids / Rhizome It blocks the 5-alpha-reductase enzyme, which lowers 

local androgen activity and gradually loosens the hair 

follicle's hold over multiple cycles of use.[3, 9, 10] 

Carica papaya (Papaya) Papain (Proteolytic Enzyme) 

/ Latex & Fruit juice 

Cleaves peptide bonds within the hair keratin structure at 

neutral to mild alkaline pH, inducing selective structural 

weakening without deep tissue disruption. [2, 11] 

Hesperethusa crenulata 

(Thanaka) 

Coumarins & Marmesin / 

Bark powder 

Exhibits anti-androgenic activity on local dermal papilla 

cells, arresting the hair cycle by promoting early catagen 

phase transition. [4] 

Aloe vera (Aloe) Aloin & Polysaccharides / 

Leaf Parenchyma Gel 

Serves as a biochemical carrier and anti-inflammatory 

agent, soothing the stratum corneum and slowing nutrient 

delivery to follicles via local vasoconscription. [1, 11] 

 

III. COMPARATIVE CRITERIA: HERBAL VS. SYNTHETIC SYSTEM 

To establish the practical viability of green cosmeceutical depilatories, a rigorous performance matrix must be drawn 

against standard thioglycolate formulations. The primary trade-offs balance immediately visible speed against structural 

dermal preservation. [1, 5, 7, 11, 12, 13] 

Evaluation Parameter Thioglycolate Creams Polyherbal Systems 

Operational pH Range Highly Alkaline (11.5 – 12.5) [5] Mildly Acidic to Neutral (5.5 – 7.5) [1, 

11] 

Primary Reaction Speed Rapid Lysis (3 – 10 minutes) [1] Gradual / Progressive (2 – 6 weeks for 

follicle attenuation) [2, 12] 

Dermatological Risk Profile High risk of chemical erythema, matrix 

degradation, and barrier breakdown [5] 

Extremely low risk; provides localized 

antioxidant and emollient shielding [1, 

11] 

Organoleptic Attributes Pungent, volatile sulfur odor requiring 

heavy synthetic masking [7] 

Mild, natural botanical aroma; zero 

volatile sulfide formation [1, 11] 

 

IV. TECHNICAL CHALLENGES IN HERBAL FORMULATION 

Transitioning pure botanical extracts into standard, stable commercial products introduces distinct technological 

challenges. First, raw plant matrixes display high batch-to-batch variation based on seasonal, geographical, and 

extraction parameters, requiring rigorous high-performance liquid chromatography (HPLC) profiling to standardize 

active biomarkers. Second, active plant enzymes like papain are highly sensitive to thermal and aqueous variations, 



I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology 

                             International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 6, Issue 5, October 2026 

Copyright to IJARSCT DOI: 10.48175/IJARSCT-40111   80 

www.ijarsct.co.in  

 
 
 

ISSN: 2581-9429 Impact Factor: 8.2 

rapidly denaturing and losing functional efficacy if not shielded via modern structural encapsulation, such as liposomes 

or solid lipid nanoparticles. Lastly, high concentrations of natural organic matter are highly vulnerable to microbial 

multiplication, demanding robust, non-toxic multi-component preservative networks to guarantee an acceptable 

commercial shelf-life without inducing skin sensitivity. [6, 12, 13, 15] 

 

V. CONCLUSION AND FUTURE DIRECTIONS 

Herbal depilatory systems represent a clinically viable and safer alternative to aggressive thioglycolate chemistry. 

While synthetic options excel in providing immediate, single-use hair removal, they damage the skin's long-term 

biological barrier. Plant extracts operate through subtle, progressive enzymatic structural degradation and anti-

androgenic cellular blocks, eliminanted unwanted hair while treating the surrounding epidermal tissue. Future 

engineering should concentrate on optimizing active bioavailability using green nanocarriers, facilitating standard, 

reproducible industrial scaling to firmly establish organic depilation within the mainstream cosmetic market. [1, 6, 8, 

11, 14] 
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