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Abstract

A particular conection between lipid chemistry and plant medicines
is represented by the pharmacological production of herbal hair oils.
With an emphasis on carrier selection, bioactive extraction
efficiency, and analytical validation, this review offers a thorough
summary of the general factors nessesary for formulating high-
efficacy herbal hair oils. The scope includes a critical assessment of
vegetable lipids such as Sesamum indicum and Cocos nucifera as
delivery vehicles, highlighting their potential to interact with the 18-
methyl eicosanoic acid (18-MEA) layer and enter the hair cuticle.
The ability of important production techniques, particularly the
conventional heat-infusion method to simultaneously absorb fat-
soluble and water-soluble secondary metabolites is examined.
Additionally, the manuscript describes the molecular mechanisms of
action, such as the stability of beta-catenin within the pilosebaceous
unit and the inhibition of S5-alpha reductase. Physicochemical
benchmarks including acid value, saponification value, and
refractive index are used to address analytical standardization in
addition to stability issues pertaining to lipid oxidation kinetics.
This review concluseds important gaps in regulatory harmonization
and the integration of cutting-edge drug delivery systems, like
nanoemulsions, by reviewing recent literature. This provides a path
for the manufacturing of herbal hair care preparations that are safe,

effective, and repeatable for the global market.

Keywords: Taila Paka Vidhi, 5-alpha Reductase, 18-MEA Layer, Herbal Hair Oil, Lipid Bioavailability,
Physicochemical Standardization, Lipid Oxidation, Follicular Targeting, Anagen Phase, Pharmaceutics.

Introduction

In today's pharmaceutical environment, hair is recognized not only as an attractive characteristic but also as a

complex biological indicator of systemic health and a primary barrier against environmental stresses. The
human hair follicle (HF) is a unique, tightly regulated mini-organ that goes through cycles of growth (anagen),

regression (catagen), and rest (telogen). Different forms of alopecia, which affect about 2% of people globally,

are brought on by disturbances to this cycle that are amplified by factors like oxidative stress, androgenic

activity, and environmental pollutants.
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The development of herbal hair oils is being driven by a global paradigm shift toward Herbal Drug
Technology, as consumers look for natural alternatives to synthetic agents like finasteride and minoxidil.
Herbal hair oils are multifunctional delivery systems that provide essential nutrients including flavonoids,
polyphenols, and vitamins that support sebaceous gland activity while also providing mechanical protection
for the hair shaft.

The way a hair oil interacts with the 18-methyl eicosanoic acid (18-MEA) layer, the outermost hydrophobic
barrier on the hair shaft, determines its efficacy from a physicochemical perspective. Effective herbal oils must
penetrate the cuticle in order to reduce "hygral fatigue" and prevent protein loss; this capacity varies
significantly depending on the lipid chain length of the carrier oil. These preparations have their roots in the
Ayurvedic branch of Bhaishajya Kalpana, namely Sneha Kalpana, where long-boiling medicinal oils transfer
bioactive components into a stable lipid matrix. It is currently important from a pharmacological standpoint to
standardize these traditional extraction methods to ensure therapeutic reproducibility. Temperature and
duration must be carefully regulated to prevent the degradation of heat-sensitive alkaloids and essential oils.

Furthermore, current research is increasingly concentrating on the molecular signaling pathways like the beta-
catenin and IGF-1 pathways through which herbal actives stimulate follicular regeneration.The purpose of this
paper is to provide an analytical overview of the production procedures, quality assurance requirements, and
formulation components needed to transform traditional herbal remedies into standardized pharmaceutical
products. By compiling data from over 40 references, this publication offers researchers and industrial
formulators a crucial foundation to optimize the creation of herbal hair oils.

Plant profile

Common Name Botanical Name  Family Part Used Important
Phytoconstituents

Amla Phyllanthus emblicaPhyllanthaceae ~ Fruit Vitamin C, tannins, gallic a
ellagic acid

Bhringraj Eclipta alba Asteraceae Whole plant Wedelolactone, ecliptine,
flavonoids

Neem Azadirachta indica Meliaceae Leaves Nimbin, azadirachtin,
quercetin

Hibiscus Hibiscus rosa- Malvaceae Flowers Flavonoids, mucilage,

sinensis anthocyanins

Materials

Component Type |Specific Ingredient(s) Role in Formulation

Primary Base Coconut Oil (Cocos nucifera) Main oil base and carrier

Secondary Base Castor Oil (Ricinus communis) Supports the base and improves textui
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IActive Ingredient Bhringraj (Eclipta alba) Promotes hair growth

Nutrient Active \Amla (Phyllanthus emblica) INourishes and protects hair

Scalp Purifier Neem (Azadirachta indica) Cleanses scalp and controls
infection

Conditioning Agent [Fenugreek (Trigonella  foenum- [Softens hair and improves shaft streng

graecum)
IAromatic Stimulant [Rosemary Oil Improves scalp stimulation
IAntioxidant \Vitamin E (a-Tocopherol) Protects formulation from

oxidation

Equipments

1. Brookfield Viscometer — Used to measure viscosity and study the flow behavior of the formulation.
2. Abbe Refractometer — Measures refractive index to check purity and consistency of the oil base.
3. Digital pH Meter — Determines pH to ensure compatibility with the scalp’s natural acidic pH.

4. Specific Gravity Bottle — Used to determine the density and weight per mL of the formulation.

5. HPTLC System — Helps identify and quantify important phytochemical constituents in the formulation.

Ingredient Quantity (w/w)  |Percentage (%)
Amla Extract (Heat Infusion) 1.0g 10.0
Bhringraj Powder (Coarse) 10g 10.0
Neem Leaves (Fresh/Dried) 05¢g 5.0
Hibiscus Flowers (Dried) 05¢g 5.0
Castor Oil 15¢g 15.0
Coconut Oil g.s. 100 g 55.0
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Formulation Table

Method of preparation

1. All instruments required for the preparation were checked, calibrated, and the apparatus was properly
cleaned before starting the experiment.

2. The selected fresh or dried herbal materials were weighed and crushed to obtain a coarse paste known as
Kalka.

3. A herbal decoction (Kwatha) was prepared by boiling the plant materials in water until the liquid was
reduced to approximately one-fourth of its original volume.

4. The base oil was subjected to Taila Murchhana by heating it with suitable herbal ingredients to reduce
moisture content and improve the quality of the oil.

5. The prepared oil, herbal paste, and decoction were mixed together in the desired proportion in a suitable
vessel.

6. The mixture was heated at a controlled temperature with continuous stirring to allow proper incorporation of
herbal constituents into the oil.

7. The progress of the preparation was observed regularly for characteristic signs of Sneha Siddhi, including
reduction of frothing and disappearance of crackling sound.

8. A small quantity of the herbal paste was tested between the fingers to check whether it could be rolled
smoothly into a wick-like form without sticking.

9. The prepared oil was filtered in hot condition using a clean muslin cloth to separate unwanted residues.

10. After cooling the formulation below 40°C, essential oils and Vitamin E were incorporated and mixed
thoroughly.

11. The final herbal hair oil was filled into amber-coloured glass containers and stored away from direct light
exposure.

Evalution parameters

Parameter |Acceptable Significance
Range
Acid Value <45 \Acid value shows the amount of free fatty acids present in the

A higher value may indicate hydrolysis and
early rancidity.

Saponification Valuel9.15 —224.2 Saponification value helps estimate the average
molecular weight of fatty acids present in
formulation.
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Specific Gravity 0.83 — 1.09 Specific gravity is measured to confirm the density,

purity, and batch consistency of the formulation.

Refractive Index 1.29 - 1.50 Refractive index is used as a quality control parameter

to evaluate the degree of unsaturation in oils.

Viscosity (cps) 28 — 35 \Viscosity determines the flow property, spreadability,
and overall application feel of the formulation.

pH 5.5-73 Maintaining this pH range helps keep the formulation
compatible with the natural acidic pH of the scalp.

Result

According to the review, coconut oil's low molecular weight allows it to deeply penetrate the hair cortex,
making it one of the best carrier oils. The heat-infusion approach (Taila Paka) is thought to be more successful
during formulation preparation since it enables better extraction of both oil-soluble and water-soluble
phytoconstituents. The formulation must be properly standardized, and quality and stability are frequently
verified using metrics like specific gravity (0.83—1.09) and acid value (< 4.5). By altering Wnt/B-catenin

signaling pathways and blocking 5-alpha reductase (SAR), which is linked to follicular damage and hair loss,
the active herbal components may promote hair growth.
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