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Abstract
Background: Acne vulgaris is a multifactorial dermatological disorder affecting pilosebaceous units, 
with increasing demand for natural therapeutic alternatives due to antibiotic resistance concerns and 
adverse effects of conventional treatments.

Objective: To formulate and evaluate topical cream preparations containing Azadirachta indica extract for 
antiacne application, optimizing pharmaceutical parameters for stability, safety, and potential therapeutic 
efficacy.

Methods: Seven cream formulations (F1-F7) were developed using varying concentrations of neem 
extract (3-7 mL), beeswax (4-12 g), liquid paraffin, borax, methyl paraben, and lecithin following standard 
emulsification techniques. Pre-formulation studies included comprehensive extract characterization 
through organoleptic evaluation and solubility analysis. Formulations were systematically evaluated for 
physical characteristics, washability, irritability potential, phase separation, homogeneity, and greasiness 
using established pharmaceutical testing protocols.

Results: Neem extract demonstrated characteristic dark green/brown coloration, strong pungent odor, 
extremely bitter taste, and preferential oil solubility. Solubility studies revealed free solubility in methanol, 
solubility in ethanol, high solubility in acetone, and practical insolubility in aqueous systems. Among 
seven formulations tested, F3 achieved optimal pharmaceutical properties with smooth texture, absence 
of irritancy, phase separation stability, positive homogeneity, and non-greasy characteristics, scoring 5/5 
in comparative evaluation. F4 and F5 demonstrated acceptable properties with scores of 4/5 each.

Conclusion: Azadirachta indica extract can be successfully incorporated into stable cream formulations 
with favorable pharmaceutical characteristics. Formulation F3 exhibited superior properties suitable for 
topical antiacne application, warranting further antimicrobial efficacy studies and clinical evaluation.

Keywords: Azadirachta Indica, Neem Extract, Antiacne Cream, Topical Formulation, Pharmaceutical 
Evaluation, Natural Products
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1. Introduction
Acne vulgaris represents one of the most prevalent 
dermatological conditions globally, affecting 
approximately 85% of individuals between ages 
12-25 years. The multifactorial pathophysiology 
involves complex interactions between increased 
sebum production, follicular hyperkeratinization, 
Cutibacterium acnes colonization, and 
inflammatory responses. The pathogenesis begins 
with microcomedo formation, characterized by 
hyperkeratosis plugs composed primarily of 
corneocytes in the follicular infundibulum[1][2].

Androgens play a crucial role in acne 
development, with type I 5-alpha reductase in 
sebaceous glands converting testosterone to 
5-alpha-dihydrotestosterone (DHT), leading to 
increased sebaceous activity . Acne-associated C. 
acnes strains demonstrate enhanced capacity to 
stimulate pro-inflammatory cascades involving 
TH17 cells, which secrete interferon-gamma and 
interleukin-17, promoting inflammation . Genetic 
factors significantly influence sebum composition, 
with heritability estimates ranging from 50-90%[3].

Current topical antiacne treatments include retinoids, 
benzoyl peroxide, salicylic acid, and topical 
antibiotics . However, increasing concerns regarding 
antibiotic resistance, skin irritation, and systemic 
side effects have driven interest toward natural 
therapeutic alternatives . Topical formulations 
remain cornerstone therapy for mild-to-moderate 
acne due to direct application minimizing systemic 
exposure[4].

Azadirachta indica (neem) has demonstrated 
significant pharmacological properties including 
antimicrobial, anti-inflammatory, and sebum-
regulating activities . The plant contains numerous 
bioactive compounds including nimbidin, 
azadirachtin, and other limonoids contributing to 

therapeutic effects . Previous studies have shown 
antimicrobial activity against key acne-causing 
bacteria and anti-inflammatory properties beneficial 
for acne management[5].

Semisolid dosage forms, particularly creams, offer 
advantages for topical drug delivery including 
controlled release, enhanced penetration, and 
improved patient compliance . Creams as emulsion-
based systems can be formulated as oil-in-water 
(O/W) or water-in-oil (W/O) preparations, with 
O/W systems generally preferred for non-greasy 
characteristics and ease of application[6].

The objective of this study was to formulate and 
systematically evaluate topical cream preparations 
containing Azadirachta indica extract for potential 
antiacne application, optimizing formulation 
parameters to achieve optimal stability and 
pharmaceutical properties[7].
2. Materials and Methods
2.1 Materials

Fresh Azadirachta indica leaves were collected and 
processed for extract preparation using standard 
protocols. Pharmaceutical grade excipients included 
beeswax (base), liquid paraffin (emollient), borax 
(alkaline agent), methyl paraben (preservative), 
lecithin (emulsifier), and rose water. Analytical grade 
solvents for extraction and characterization included 
methanol, ethanol, ethyl acetate, and hexane[8].

2.2 Equipment

Analytical procedures utilized Soxhlet extraction 
apparatus, rotatory vacuum evaporator, Brookfield 
viscometer, optical microscope, and centrifuge as 
specified in pharmaceutical compendia[9].

2.3 Extract Preparation and Characterization

Neem leaves were dried, ground, and subjected to 
Soxhlet extraction with optimization of parameters 
including solvent selection, temperature, and 
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extraction time. The concentrated extract underwent 
comprehensive characterization including 
organoleptic evaluation and systematic solubility 
analysis across multiple solvent systems[10].

2.4 Pre-formulation Studies

Extract stability studies evaluated effects of 
temperature, light exposure, and pH variations. 
Physical and chemical compatibility between extract 
and excipients was assessed through standard 
pharmaceutical testing protocols[11].

2.5 Formulation Development

Seven cream formulations (F1-F7) were prepared 
using varying concentrations of neem extract and 
excipients. Standard cream preparation methodology 
involved separate preparation of oil phase (beeswax, 
liquid paraffin, lecithin) and aqueous phase (borax, 
methyl paraben, rose water), followed by controlled 
emulsification at 65-75°C with continuous stirring 
using high-shear mixing[12].

2.6 Evaluation Parameters

Formulated creams underwent systematic evaluation 
for:

• Physical characteristics (color, odor, texture, 
consistency)

• Washability and protective film formation
• Irritability potential assessment
• Phase separation stability testing
• Homogeneity evaluation
• Greasiness determination
• pH measurement targeting 5.6-5.8 range for 

skin compatibility
• Viscosity determination using Brookfield 

viscometer at 100 rpm with spindle #7

2.7 Statistical Analysis

Formulation performance was scored using weighted 
criteria based on desirable pharmaceutical properties. 
Each parameter was assigned equal weighting, with 

total scores ranging from 0-5 points for comparative 
evaluation[13].
3. Results
3.1 Extract Characterization

Azadirachta indica extract characterization revealed 
typical neem properties as detailed in Table 1. The 
extract exhibited dark green to brown coloration, 
characteristic strong pungent odor, and extremely 
bitter taste consistent with known neem organoleptic 
properties.
Table 1. Organoleptic Properties of Azadirachta 
indica Extract
Parameter Observed Result
Color Dark green or brown
Odor Strong pungent
Taste Extremely bitter
Solubility Oil soluble
Texture Oily and watery distillate

Solubility analysis across multiple solvent systems 
demonstrated preferential solubility patterns 
essential for formulation design (Table 2). The 
extract showed free solubility in methanol, good 
solubility in ethanol, and high solubility in acetone, 
while remaining practically insoluble in aqueous 
systems .
Table 2. Solubility Analysis of Azadirachta indica 
Extract
Solvent Solubility
Methanol Freely soluble
Ethanol Soluble
Aqueous/water Practically insoluble
Acetone Highly soluble
Methyl ethyl ketone Insoluble

3.2 Formulation Development

Seven formulations were developed with systematic 
variation in neem extract concentration and excipient 
ratios to optimize pharmaceutical properties (Table 
3). Each formulation utilized standard cream base 
components with specific functional roles in the 
final product .
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3.3 Pharmaceutical Evaluation

Comprehensive evaluation of all seven formulations 
revealed significant variations in pharmaceutical 
properties across multiple parameters (Table 
4). Physical characteristics assessment showed 
consistent semisolid consistency across formulations 
with variations in color, texture, and other critical 
quality attributes .

3.4 Comparative Performance Analysis

Systematic scoring based on desirable pharmaceutical 
characteristics identified significant performance 
differences between formulations. Scoring criteria 
included smooth texture (+1), absence of irritancy 
(+1), phase separation stability (+1), positive 
homogeneity (+1), and non-greasy characteristics 

(+1), with maximum possible score of 5 points .

Formulation F3 achieved optimal performance with 
perfect scores (5/5) across all evaluated parameters, 
demonstrating smooth texture, no irritancy, phase 
separation stability, positive homogeneity, and 
non-greasy characteristics. F4 and F5 scored 4/5 
each, showing acceptable properties with minor 
deficiencies. F2 demonstrated poorest performance 
(1/5) due to multiple quality issues including phase 
separation and irritancy.
4. Discussion
The successful development of stable Azadirachta 
indica cream formulations demonstrates the 
feasibility of incorporating natural extracts into 
conventional pharmaceutical dosage forms. Extract 

Table 3. Formulation Composition of Cream Preparations

Ingredient F1 F2 F3 F4 F5 F6 F7 Function
Neem extract 6mL 3mL 5mL 5mL 4mL 7mL 6mL Active ingredient
Beeswax 10g 7g 9g 12g 10g 5g 4g Base/emulsifier
Liquid paraffin 3.0g 2.0g 3.0g 3.0g 3.1g 1.5g 2g Emollient
Borax 2.5g 1.75g 2.0g 1.75g 2.75g 1.75g 3g Co-emulsifier
Methyl paraben 2.5g 2.0g 2.0g 1.74g 1.75g 1.75g 1.75g Preservative
Lecithin 0.3g 0.6g 0.6g 0.6g 0.4g 0.6g 0.7g Emulsifier
Rose water q.s. q.s. q.s. q.s. q.s. q.s. q.s. Vehicle

Table 4. Comprehensive Evaluation Results of Cream Formulations

Parameter F1 F2 F3 F4 F5 F6 F7
Physical Evaluation
Color White White White White Cream White Cream
Odor Pleasant Pleasant Pleasant Pleasant Pleasant Pleasant Pleasant
Texture Uneven Uneven Smooth Smooth Uneven Smooth Smooth
State Semisolid Semisolid Semisolid Semisolid Semisolid Semisolid Semisolid
Performance Parameters

Washability No film Film 
formed No film Film 

formed
Film 
formed No film Film 

formed

Irritability Irritancy Irritancy No 
irritancy

No 
irritancy

No 
irritancy No irritancy Irritancy

Phase 
separation

No 
separation Separation No 

separation
No 
separation

No 
separation Separation No 

separation
Homogeneity Positive Negative Positive Positive Positive Negative Negative
Greasiness Positive Negative Negative Positive Negative Positive Negative
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characterization confirmed typical neem properties 
with oil solubility supporting incorporation into 
emulsion-based formulations, consistent with 
previous phytochemical studies[14,15].

Formulation F3 exhibited superior pharmaceutical 
properties attributable to optimal excipient balance. 
The combination of 5mL neem extract, 9g beeswax, 
3.0g liquid paraffin, 2.0g borax, 2.0g methyl paraben, 
and 0.6g lecithin achieved ideal emulsion stability 
while maintaining desirable sensory characteristics. 
The smooth texture, absence of irritancy, phase 
separation stability, and non-greasy properties 
make this formulation highly suitable for topical 
application[16,17].

The observed performance variations across 
formulations highlight critical relationships 
between excipient concentrations and final product 
quality. Higher beeswax concentrations (F4: 12g) 
maintained stability but introduced undesirable 
greasiness, while lower concentrations (F6: 5g, 
F7: 4g) compromised homogeneity and stability. 
The balanced approach in F3 achieved optimal 
properties through careful excipient selection and 
concentration optimization[18,19].

Neem’s established antimicrobial activity against 
Cutibacterium acnes and Staphylococcus aureus 
supports its potential antiacne application. The 
anti-inflammatory properties attributed to bioactive 
compounds including nimbidin and azadirachtin 
may contribute to reduction in acne-associated 
inflammation. Additionally, reported sebum 
regulation and pore-tightening effects address key 
pathogenic factors in acne development[20,21].

The pH targeting of 5.6-5.8 ensures skin compatibility 
while maintaining extract stability, critical for both 
safety and efficacy. Viscosity optimization supports 
user acceptance through appropriate spreadability 

and retention characteristics essential for topical 
products[22,23].

Study limitations include absence of detailed 
antimicrobial efficacy testing, clinical evaluation 
data, and comprehensive stability assessment under 
accelerated conditions. The current work focused on 
pharmaceutical development and characterization, 
establishing foundation for future biological and 
clinical studies[24,25].

The formulation approach employed standard 
pharmaceutical principles with systematic 
optimization of critical variables. The emulsification 
process at controlled temperature (65-75°C) with 
high-shear mixing ensured uniform particle size 
distribution and stable emulsion formation . The 
use of methyl paraben as preservative provides 
broad-spectrum antimicrobial protection for water-
containing formulations[26,27].

Future research directions should include 
comprehensive microbiological testing against acne-
relevant pathogens, in vitro penetration studies, in 
vivo efficacy evaluation, and extended stability 
studies under various storage conditions. Clinical 
trials would be essential to establish therapeutic 
efficacy and safety profile in human subjects .[28,29]

The successful formulation of neem extract into 
pharmaceutically acceptable creams contributes to 
the growing body of research on natural product-
based dermatological treatments. This approach 
aligns with increasing consumer preference for 
natural alternatives and addresses concerns regarding 
antibiotic resistance in acne therapy[30,31].
5. Conclusion
This study successfully demonstrates the formulation 
and evaluation of Azadirachta indica extract as 
an antiacne cream with favorable pharmaceutical 
properties. Among seven formulations developed, F3 
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exhibited optimal characteristics including smooth 
texture, absence of irritancy, phase separation 
stability, positive homogeneity, and non-greasy 
properties, achieving perfect scores in comparative 
evaluation[32,33].

The systematic approach to formulation development 
and evaluation provides a robust foundation for 
natural product-based antiacne therapeutics. The 
balanced excipient composition in the optimal 
formulation ensures stability while maintaining 
desirable sensory characteristics essential for patient 
compliance[34,35].

The established antimicrobial, anti-inflammatory, 
and sebum-regulating properties of neem extract, 
combined with appropriate pharmaceutical 
formulation design, support the potential 
development of effective natural antiacne treatments. 
The results warrant further antimicrobial efficacy 
studies, clinical evaluation, and comprehensive 
stability assessment to establish therapeutic potential 
and commercial viability[36,37].

This research contributes to the expanding field 
of natural product pharmaceuticals and addresses 
the growing need for effective, safe alternatives in 
acne management. The methodology and findings 
provide valuable insights for formulators working 
with botanical extracts in topical applications[38].
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