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ABSTRACT 

Acne Vulgaris Is A Common Skin Condition That Mainly 

Affects Teenagers And Young Adults And Is Linked With 

Inflammation, Bacterial Growth, And Excessive Sebum 

Production. Although Conventional Treatments Are Effective, 

They Often Lead To Side Effects Such As Skin Irritation, 

Dryness, And The Development Of Antibiotic Resistance. The 

Present Study Focuses On The Formulation And Evaluation Of 

A Polyherbal Nanogel Containing Natural Ingredients With 

Anti-Inflammatory, Antimicrobial, And Antioxidant Activities. 

The Selected Herbal Components Include Turmeric (Curcuma 

Longa), Neem (Azadirachta Indica). These Ingredients Were 

Incorporated Into A Carbapol-Based Nanogel System Using 

Water As A Solvent, While Triethanol -Amine Was Used To 

Adjust The Ph. High-Speed Homogenization Was Employed 

To Achieve Uniform Mixing And Nanoscale Dispersion Of 

The Active Compounds. The Prepared Nanogel Was Evaluated For Various Physicochemical 

Properties Such As Ph, Spreadability, Viscosity, Washability, Consistency, Greasiness, And 

Appearance. The Formulation Showed A Ph Of 5.7 And Exhibited Good Stability, Smooth 

Texture, Non-Greasy Nature, And Acceptable User-Friendly Characteristics. 
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1. INTRODUCTION  

Herbal Cosmetics Are Formulated Using Bioactive Compounds Obtained From Various Plant 

Sources, Which Help In Enhancing Skin Function And Providing Essential Nourishment.
[1] 

Due To The Common Belief That Synthetic Chemical-Based Cosmetics May Damage The 

Skin, Along With The Increasing Preference For Natural Remedies, The Use Of Plant-Based 

Ingredients And Extracts In Cosmetic Formulations Has Gained Significant Popularity.
[2]

 

Additionally, Herbal Medicines Are Generally Associated With Fewer Side Effects 

Compared To Conventional Drugs, Making Them A Safer And Healthier Option For Users.
[3]

 

Acne Vulgaris Is A Widespread Dermatological Condition Involving Inflammation Of The 

Pilosebaceous Units.
[4] 

The Bacterium Propionibacterium Acnes Significantly Contributes To 

The Development Of Acne By Intensifying Inflammatory Responses Within Hair Follicles. 

Conventional Therapies Typically Include Topical Agents Such As Benzoyl Peroxide, 

Retinoids, And Antibiotics. While Effective, These Treatments Are Often Associated With 

Unwanted Side Effects Like Redness, Peeling, Dryness, And A Burning Sensation.
[5]

 As A 

Result, Attention Has Increasingly Shifted Toward Alternative Treatments Based On Natural 

Ingredients. Such Remedies Are Considered More Suitable For Long-Term Use, As They 

Tend To Produce Fewer Side Effects And Are Generally Better Tolerated.
[6]

 

 

 

Fig. No. 01: Acne Causing to Skin.
[7] 

 

Nanogels Are An Advanced Form Of Controlled Drug Delivery System, Consisting Of 

Nanoparticles With Hydrogel Networks Formed Through Physical Or Chemical Cross-

Linking. They Function As Efficient And Biodegradable Carriers For Drug Delivery.
[8]

 These 
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Systems Can Be Categorized Based On Their Responsiveness To External Stimuli And The 

Nature Of Their Cross-Linking. Nanogels Offer Several Advantages, Such As Enhanced 

Drug Penetration Across Biological Membranes And Sustained Release Of Active 

Ingredients, Making Them Especially Useful For Topical Applications. Compared To 

Conventional Transdermal Formulations Like Creams, Oils, And Lotions, Nanogels Provide 

Improved Stability And Controlled Drug Release.
[9] 

 

Oil-Free Gel Formulations Are Generally Preferred For Skin Treatments; However, Many 

Commercially Available Anti-Acne Products Contain Synthetic Chemicals That May Lead 

To Adverse Effects. Therefore, This Study Focuses On The Formulation And Evaluation Of 

A Polyherbal Anti-Acne Nanogel. Natural Ingredients Such As Neem (Azardirachta Indica), 

Turmeric (Curcuma Longa) Are Known For Their Antimicrobial, Anti-Inflammatory, And 

Antioxidant Properties, Which Make Them Effective In Managing Acne.
[10,11] 

 

Topical Formulations Are Commonly Applied In Cosmetic And Dermatological Care For 

Managing Both Normal And Affected Skin Conditions.
[12]

 These Preparations Are Available 

In Various Forms, Including Solid, Semisolid, And Liquid Dosage Forms. Nanoemulgel Is A 

Modern Topical Delivery System That Combines The Characteristics Of Emulsions And 

Gels Into A Single Formulation.
[13]

 It May Consist Of Either Oil-In-Water Or Water-In-Oil 

Emulsions Incorporated Within A Gel Base, Offering Improved Stability And Patient 

Convenience. Advanced Polymers Are Often Used As Gelling And Emulsifying Agents 

Because They Help Lower Surface Tension And Increase The Viscosity Of The Aqueous 

Phase, Thereby Supporting The Formation Of Stable Emulsions. Such Systems Facilitate 

Effective Drug Delivery Through The Skin.
[14] 

 

1.1 Types Of Acne
[15,16] 

 Blackheads: The Dirt Inhibits Them From Growing. It Appears Black And Develops On 

The Skin's Surface. Blackheads Are Black In Color, Not Because Of The Dirt. The 

Protein Known As Keratin Is Often Oxidized By Air.  

 Whiteheads: These Are Kinds Of Minor Pimples That Lie Under The Skin's Surface. 

 Nodules: Nodules Are Large, Painful, Solid Pimples That Are Easily Visible On The 

Skin's Surface But Are Located Deep Within The Skin.  

 Papules: These Are Noticeable, Tiny, Delicate Pink Pimples That Appear On The Skin's 

Surface. 
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 Pustules: Pustules Are Skin Lesions That Appear On The Skin's Surface. They Are Red 

At Their Bottom And Consist Of Pus On Top. 

 Cysts: Cysts Are Very Painful And Visible On The Skin. 

 

 

Fig. No. 02: Types Of Acne.
[17] 

 

1.2 ADVANTAGES 

❖ Better Drug Penetration. 

❖ Less Side Effect. 

❖ Improved Stability. 

❖ Multi-Functional Activity. 

 

1.3 DISADVANTAGES 

❖ Complex Formulation:- Complex Formulation: Preparation Of Nanogels Requires 

Specialized Techniques And Equipment. 

❖ Stability Issues:- Herbal Components May Degrade Over Time If Not Properly 

Formulated. 

❖ Batch Variation:- Natural Ingredients May Show Variation In Activity Due To Source 

Differences. 
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2. DRUG AND EXCIPIENTS PROFILE 

API (Drug 

❖ Neem Oil  

Table 1: Pharmacognostic And Therapeutic Profile Of Neem (Azadirachta Indica) 

Extract Used In Polyherbal Anti-Acne Nanogel Formulation.
[18,19] 

Parameter Details 

Name Of Extract Neem Extract 

Botanical Name Azadirachta Indica 

Family Meliaceae 

Biological Source Leaves, Bark, Seeds, And Oil Derived From The Neem Tree 

Active Constituents Nimbin, Nimbidin, Azadirachtin, Quercetin, And Flavonoids 

Therapeutic Uses Antibacterial, Antifungal, Anti-Inflammatory, Antioxidant 

Mechanism Of 

Action 

Inhibits Bacterial Growth, Reduces Sebum Production, 

Suppresses Inflammation 

Role In Nanogel 
Reduces Acne-Causing Bacteria, Soothes Inflammation, 

Prevents Secondary Infections 

 

 

Fig. No. 03: Neem (Azadirachta Indica). 

 

❖ Turmeric Oil 

Table 2:- Pharmacognostic And Therapeutic Profile Of Turmeric (Curcuma Longa) 

Extract Used In Polyherbal Anti-Acne Nanogel Formulation.
[20,21] 

Parameter Details Details 

Name Of Extract Turmeric Extract 

Botanical Name Curcuma Longa 

Family Zingiberaceae 

Biological Source Dried Rhizome (Underground Stem) Of Curcuma Longa 

Active Constituents Curcuminoids(Primarily Curcumin) 

Therapeutic Uses Anti-Inflammatory, Antibacterial, Antioxidant 

Mechanism Of Action 

Inhibits Inflammatory Pathways, Scavenges Free 

Radicals, Suppresses 

Microbial Growth 

Role In Nanogel 
Helps Reduce Acne Inflammation, Prevents Bacterial 

Growth, Enhances Skin Healing 
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Fig. No. 04:- Turmeric (Curcuma Longa). 

 

Excipient 

❖ Tween 80  

Table 3: Following Surfactant Is Used In Polyherbal Anti-Acne Nanogel 

Formulation.
[22,23] 

Chemical Name Polyoxyethylene (20) Sorbitan Monooleate 

Common Name Tween 80 

Category Non-Ionic Surfactant 

Chemical Formula C₆₄H₁₂₄O₂₆ 
Appearance Yellowish Viscous Liquid 

Odour Mild, Characteristic 

Functions In Formulation Used As An Emulsifier → Helps Mix Oil And Water 

 

 

Fig. No. 05: Tween 80. 

 

❖ Polyethylene Glycol  

Table 4: Following Co-Surfactant Used In Polyherbal Anti-Acne Nanogel 

Formulation.
[24] 

Chemical Name Polyethylene Glycol 

Common Name PEG 

General Formula H–(O–CH₂–CH₂) –nOH 

Category Polymer, Solvent, Excipient 

Appearance 
Low MW (PEG 200–400): Clear Liquid 

High MW (PEG 1000+): Waxy Solid 

Functions In Formulation Used As A Co-Surfactant To Improve Solubility 
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Fig. No. 06: Polyethylene Glycol. 

 

❖ Carbopol 

Table 5: Following Gelling Agent Is Used In Polyherbal Anti-Acne Nanogel 

Formulation. 

Chemical Name Carbomer 

Common Name Carbopol 

Category Gelling Agent / Thickening Agent 

Appearance White Fluffy Powder 

Nature Synthetic High Molecular Weight Polymer Of Acrylic Acid 

Functions In Formulation Used As Gelling Agent To Increase Thickness 

 

 

Fig. No. 07: Carbopol. 

 

❖ Triethanolamine 

Table 6: Following pH Adjuster Is Used In Polyherbal Anti-Acne Nanogel 

Formulation.
[26] 

Chemical Name Triethanolamine 

Short Name TEA 

Chemical Formula C₆H₁₅NO₃ 
Category Ph Adjuster / Neutralizing Agent / Emulsifying Agent 

Appearance Clear, Colorless To Pale Yellow Viscous Liquid 

Odour Mild Ammonia-Like Odour 
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Fig. No. 08:-Triethanolamine. 

 

❖ Methyl Paraben 

Table 7: Following Preservative Is Used In Polyherbal Anti-Acne Nanogel 

Formulation.
[27] 

Chemical Name Methyl Parahydroxybenzoate 

Common Name Methyl Paraben 

Chemical Formula C₈H₈O₃ 
Category Preservative 

Appearance White Crystalline Powder 

Odour Odourless Or Faint Characteristic Odour 

 

 

Fig. No. 09: Methyl Paraben. 

 

3. METHODOLOGY 

❖ Formulation Of Herbal Nanoemulgel
[28,29,30] 

Various Formulation Batches Were Prepared According To The Table.  

I. Preparation Of Carbopol Gel (Aqueous Phase) 

Dissolve Carbopol In Water In Beaker With Stirring Until A Gel Forms (Aqueous Phase). 

Allow It To Swell For 20-30 Min And Stir Gently To Remove Lumps And Form Uniform 

Dispersion. 
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Fig. No. 10:- Aqueous Phase. 

 

II. Preparation of Oil Phase  

The Drug Is Dissolved In Another Beaker With Stirring (Organic Phase). Add Tween 80 To 

Oil Phase Then Add Polyethylene Glycol And Mix It And Add Small Amount Of Water 

Droplet With Continuous Stirring. 

 

 

Fig. No. 11: Oil Phase. 

 

III. Preparation of Nanoemulgel 

Add The Drug Phase Is Added Dropwise Into The Aqueous Phase During High-Speed 

Homogenization To Form Nanodroplets. Triethanolamine Is Added With Continuous Stirring 

To Form Nanoemulgel, Then Add Preservative After Filled In A Suitable Container, And 

Labelled Accordingly.
[31] 

 

 

Fig. No. 12: Oil Phase Into Aqueous Phase. 
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❖ Formula of Nanoemulgel 

Ingredients Category F1 F2 F3 F4 F5 

Neem Oil Anti-Bacterial 2 ml 2 ml 2 ml 2 ml 2 ml 

Turmeric Oil Anti-Oxidant 2 ml 2 ml 2 ml 2 ml 2 ml 

Tween 80 Surfactant 3.3 ml 3.3 ml 3.3 ml 3.3 ml 3.3 ml 

PEG Co-Surfactant 3.3 ml 3.3 ml 3.3 ml 3.3 ml 3.3 ml 

Carbopol Gelling Agent 0.7gm 0.12 gm 0.10 gm 0.15 gm 0.2 gm 

Triethanolamine Ph- Adjuster Q. S Q. S Q.  S Q. S Q. S 

Methyl Paraben Preservative 0.02 gm 0.02 gm 0.02 gm 0.02 gm 0.02 gm 

Distilled Water Vehicle 
Q.S Upto 

15 ml 

Q.S Upto 

15 ml 

Q.S Upto 

15 ml 

Q.S Upto 

15 ml 

Q.S Upto 

15 ml 

 

 

Fig. No. 13:- Formulation of Nanoemulgel [F1 To F5 Batch]. 

 

4. RESULT  

❖ Table 8: Physical Evaluation. 

Sr. No Formulations Colour Odour Homogenecity Grittiness 

1. F1 Pale Yellow Charateristics Good No Grittiness 

2. F2 Pale Yellow Charateristics Good No Grittiness 

3. F3 Pale Yellow Charateristics Excellent No Grittiness 

4. F4 Pale Yellow Charateristics Good No Grittiness 

5. F5 Pale Yellow Charateristics Satisfactory No Grittiness 

 

❖ Table 9:- pH Examination. 

The Ideal pH Examination Value For Topical Nanoemulgels Is Generally In The Range Of: 

6– 7 pH. 

Sr. No Formulations pH Observation 

1. F1 5.2 Fail 

2. F2 5.5 Fail 

3. F3 6.5 Pass 

4. F4 7.2 Fail 

5. F5 7.5 Fail 
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❖ Table 10:- Spreadability Test 

The Ideal Spreadability Value For Topical Nanoemulgel Is Generally In The Range Of: 13 – 

17 G.Cm/Sec. 

Sr. No Formulations Spreadabilty Observation 

1. F1 10.2 Fail 

2. F2 12.1 Fail 

3. F3 14.8 Pass 

4. F4 11.6 Fail 

5. F5 10.9 Fail 

 

❖ Table No. 11:- Extrudabilty Test.  

Sr. No Formulations Extrudability Observation 

1. F1 Poor Fail 

2. F2 Fair Fail 

3. F3 Excellent Pass 

4. F4 Fair Fail 

5. F5 Poor Fail 

 

❖ Table No 12:- Stability Test.  

The Samples Are Observed For A Specific Period (1 To 30 Days). 

Sr. No Formulations 
4

o
c 

[Refrigerator] 

25
o
c 

[Room Temperature] 
Observation 

1. F1 Stable Slight Viscosity Change Fail 

2. F2 Stable Slight Viscosity Change Fail 

3. F3 Stable Stable Pass 

4. F4 Stable 
Minor Viscosity 

Change 
Fail 

5. F5 Stable 
Viscosity 

Reduction, Colour Change 
Fail 

 

❖ Table No 13:- Viscosity Test.  

The Ideal Viscosity Value For Topical Nanoemulgels Is Generally In The Range Of: 6000 – 

7000 Cp (Centipoise) 

Sr. No Formulations Viscosity (Cp) Observation 

1. F1 4200 Cp Fail 

2. F2 5100 Cp Fail 

3. F3 6800 Cp Pass 

4. F4 5600 Cp Fail 

5. F5 4300 Cp Fail 
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❖Table No. 14: Skin Irritation Test.  

Sr. No Formulation Irritancy 

1. F1 No Irritation 

2. F2 No Irritation 

3. F3 No Irritation 

4. F4 No Irritation 

5. F5 No Irritation 

 

❖ Table No. 15: Washability Test. 

Sr. No Formulation Washability Observation 

1. F1 Taken Few Sec. Fail 

2. F2 Moderate Washable Fail 

3. F3 Easily Washable Pass 

4. F4 Taken Few Sec. Fail 

5. F5 Difficult To Wash Fail 

 

5. CONCLUSION 

This Study Successfully Formulated A Herbal Emulgel Containing Neem Oil, Turmeric Oil 

With Notable Antibacterial Properties. Five Different Formulations (F1–F5) Were Prepared 

And Evaluated For Various Parameters Including Ph, Physical Appearance, Stability, 

Spreadability, Extrudability, And Antibacterial Activity. Among All Formulations, F3 

Exhibited The Most Effective And Satisfactory Performance, Showing Enhanced 

Antibacterial Action Along With Desirable Physicochemical Characteristics. The 

Antibacterial Potential Of The Emulgel May Be Attributed To The Bioactive 

Phytoconstituents Naturally Present In Neem And Turmeric Oil. Therefore, The Developed 

Herbal Emulgel Can Be Considered A Promising Topical Drug Delivery System And May 

Serve As An Effective Alternative Treatment Option For Acne Management. 
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