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ABSTRACT: The present study focused on the 

formulation and evaluation of a polyherbal 

transdermal anti-inflammatory gel containing Neem 

(Azadirachta indica) and Turmeric (Curcuma longa) 

extracts. The gel was formulated using Carbopol 

940 as a gelling agent along with propylene glycol, 

ethanol, methyl paraben sodium, and 

triethanolamine. The prepared formulation was 

evaluated for physical appearance, pH, 

spreadability, homogeneity, washability, drug 

content, and stability. The formulation exhibited 

satisfactory physicochemical properties with good 

spreadability, suitable pH, and acceptable stability. 

Neem and turmeric extracts provided anti-

inflammatory, antimicrobial, antioxidant, and 

wound-healing properties. The results suggest that 

the prepared herbal transdermal gel may serve as a 

safe and effective topical drug delivery system for 

the management of inflammation and related skin 

disorders. 
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I. INTRODUCTION 
Inflammation is a protective biological 

response against harmful stimuli including 

infections, toxins, and tissue injury. Although 

inflammation is essential for healing, chronic 

inflammation may lead to pain, swelling, and tissue 

damage. Conventional anti-inflammatory drugs are 

associated with several adverse effects including 

gastrointestinal irritation and systemic toxicity. 

Therefore, herbal topical formulations have gained 

increasing importance due to their safety, efficacy, 

and patient compliance. 

Transdermal drug delivery systems provide 

several advantages such as localized drug action, 

avoidance of first-pass metabolism, prolonged 

therapeutic effect, and improved patient compliance. 

Herbal gels are non-invasive topical formulations 

that deliver active constituents directly through the 

skin. 

Neem (Azadirachta indica) possesses 

antimicrobial, anti-inflammatory, antioxidant, and 

wound-healing properties, whereas turmeric 

(Curcuma longa) contains curcumin, which exhibits 

potent anti-inflammatory and antioxidant activity. 

The present study aimed to formulate and evaluate a 

polyherbal transdermal anti-inflammatory gel 

containing neem and turmeric extracts. 

 

II. MATERIALS AND METHODS 
Neem extract, turmeric extract, Carbopol 940, 

ethanol, propylene glycol, methyl paraben sodium, 

triethanolamine, and purified water were used for 

preparation of the gel. 

 

Preparation Method: 

Carbopol 940 was dispersed in purified 

water and allowed to swell. Methyl paraben sodium 

was dissolved separately in warm water. Neem 

extract and turmeric extract were mixed with 

propylene glycol and ethanol. The extract mixture 

was incorporated into Carbopol dispersion followed 

by addition of preservative solution. 

Triethanolamine was added dropwise to neutralize 

the formulation and obtain gel consistency. The 

final volume was adjusted using purified water. 

 

III. EVALUATION PARAMETERS 
The prepared gel was evaluated for physical 

appearance, pH, spreadability, homogeneity, 

washability, drug content, and stability. 

The pH of the gel was determined using a 

calibrated pH meter. Spreadability was evaluated by 

the glass slide method. Homogeneity was assessed 

visually for uniformity and absence of lumps. 

Stability studies were carried out under different 
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storage conditions to evaluate changes in colour, 

odour, pH, and consistency. 

 

IV. RESULTS AND DISCUSSION 
The formulated polyherbal transdermal gel 

showed satisfactory physicochemical properties. 

The gel exhibited smooth texture, good consistency, 

and uniform appearance without phase separation. 

The pH of the gel was found within the acceptable 

range of 5.5–7, indicating compatibility with skin. 

The spreadability and homogeneity of the 

gel were satisfactory, ensuring easy application and 

uniform drug distribution. Stability studies revealed 

no significant changes in colour, pH, odour, or 

consistency during storage. 

Neem extract contributed antimicrobial and 

wound-healing activity, while turmeric extract 

provided anti-inflammatory and antioxidant 

properties. The incorporation of ethanol and 

propylene glycol enhanced permeation of active 

constituents through the skin. 

 

V. CONCLUSION 
The present study successfully formulated 

and evaluated a polyherbal transdermal anti-

inflammatory gel containing neem and turmeric 

extracts. The prepared gel showed satisfactory 

physicochemical characteristics, stability, and 

spreadability. The herbal formulation demonstrated 

promising anti-inflammatory, antimicrobial, and 

wound-healing potential. Therefore, the prepared gel 

may be considered a safe, effective, and patient-

friendly topical drug delivery system for the 

treatment of inflammation and related skin 

disorders. 

 

TABLE 1: Evaluation Results 

Sr. No. Evaluation Parameter Observation 

1 Physical appearance Uniform and smooth gel 

2 pH 5.5 – 7 

3 Spreadability Good spreadability 

4 Homogeneity Uniform and lump free 

5 Drug content Satisfactory 

6 Stability No significant changes observed 

7 Washability Easily washable 

 

REFERENCES 
[1]. Indian Pharmacopoeia Commission. Indian 

Pharmacopoeia 2022. 9th ed. Ghaziabad: 

Indian Pharmacopoeia Commission; 2022. 

[2]. Indian Pharmacopoeia Commission. Indian 

Pharmacopoeia 2022 Addendum. Ghaziabad: 

Indian Pharmacopoeia Commission; 2024. 

[3]. United States Pharmacopeial Convention. 

United States Pharmacopeia–National 

Formulary (USP–NF). Rockville, MD: USP 

Convention; Latest edition. 

[4]. Remington: The Science and Practice of 

Pharmacy. London: Pharmaceutical Press; 

2020. 

[5]. Aulton's Pharmaceutics: The Design and 

Manufacture of Medicines. Elsevier; 2022. 

[6]. World Health Organization. WHO 

Monographs on Selected Medicinal Plants. 

Volumes 1–4. Geneva: WHO. 

[7]. International Council for Harmonisation. ICH 

Q1A(R2): Stability Testing of New Drug 

Substances and Products. 

[8]. International Council for Harmonisation. ICH 

Q2(R2): Validation of Analytical Procedures. 

[9]. International Council for Harmonisation. ICH 

Q8(R2): Pharmaceutical Development. 

[10]. Overcoming skin barriers through advanced 

transdermal drug delivery approaches. J 

Control Release. 2022;351:361–380. 

doi:10.1016/j.jconrel.2022.09.025 

[11]. Benson HAE. Transdermal drug delivery: 

Penetration enhancement techniques. Curr 

Drug Deliv. 2005;2(1):23–33. 

[12]. Prausnitz MR, Langer R. Transdermal drug 

delivery. Nat Biotechnol. 2008;26:1261–

1268. 

[13]. Barry BW. Novel mechanisms and devices to 

enable successful transdermal drug delivery. 

Eur J Pharm Sci. 2001;14:101–114. 

[14]. Formulation development and evaluation of 

antimicrobial polyherbal gel. Pharm Acta 

Helv. 2017. 

doi:10.1016/j.pharma.2017.04.006. 

[15]. Giri S, Chakraborty A, Mandal C, et al. 

Formulation and evaluation of turmeric and 

neem-based nanoemulgel for topical 

application. Gels. 2024;10:578. 

[16]. Nurmala S, Moerfiah M, Purnama RT. Anti-

inflammatory activity of gel containing neem 



 
 

  

International Journal of Pharmaceutical research and Applications 

Volume 11, Issue 4, Jul.-Aug. 2026, pp:130-132 www.ijprajournal.com ISSN:2456-4494 
                                      

 

 

 

DOI: 10.35629/4494-1104130132      | Impact Factor value 7.429  ISO 9001: 2008 Certified Journal     Page 132 

leaf extract. Pharmacol Clin Pharm Res. 

2020;5(1). 

[17]. Patel RP, Patel G. Formulation and 

evaluation of topical gel: A review. Int J 

Pharm Sci Rev Res. 2009;4(3):1–7. 

[18]. Dixit K, Mohapatra D, Senapati PC, Panda R, 

Sahu AN. Formulation development and 

evaluation of Lawsonia inermis extract 

loaded hydrogel for wound dressing 

application. Indian Journal of Pharmaceutical 

Sciences. doi:10.36468/pharmaceutical-

sciences.980. 

[19]. Wylie MR, Merrell DS. The antimicrobial 

potential of neem tree (Azadirachta indica). 

Front Pharmacol. 2022;13:891535. 

doi:10.3389/fphar.2022.891535. 

[20]. Atawodi SE, Atawodi JC. Azadirachta 

indica: A plant of multiple biological and 

pharmacological activities. Phytochem Rev. 

2009;8:601–620. 

[21]. Biswas K, Chattopadhyay I, Banerjee RK, 

Bandyopadhyay U. Biological activities and 

medicinal properties of neem. Curr Sci. 

2002;82:1336–1345. 

[22]. World Health Organization. WHO 

Monograph on Azadirachta indica. 

[23]. Rahaman MM, Rakib A, Mitra S, et al. 

Pharmacological perspectives of Curcuma 

longa in inflammation. Plants. 2021;10:63. 

[24]. Hewlings SJ, Kalman DS. Curcumin: A 

review of its effects on human health. Foods. 

2017;6:92. 

[25]. Formulation, characterization and ex vivo 

study of curcumin nano-invasomal gel for 

enhanced transdermal delivery. OpenNano. 

2022;7:100058. 

doi:10.1016/j.onano.2022.100058. 

[26]. Transdermal permeation of curcumin 

promoted by choline geranate ionic liquid: 

Potential for treatment of skin diseases. Saudi 

Pharm J. 2022;30:382–397. 

doi:10.1016/j.jsps.2022.01.023. 

[27]. Rowe RC, Sheskey PJ, Quinn ME. Handbook 

of Pharmaceutical Excipients. 8th ed. 

Pharmaceutical Press; 2017. 

[28]. Sinko PJ. Martin's Physical Pharmacy and 

Pharmaceutical Sciences. 7th ed. Lippincott 

Williams & Wilkins; 2017. 

[29]. Ansel HC, Allen LV, Popovich NG. Ansel's 

Pharmaceutical Dosage Forms and Drug 

Delivery Systems. 10th ed. Wolters Kluwer; 

2014. 

[30]. Lachman L, Lieberman HA, Kanig JL. The 

Theory and Practice of Industrial Pharmacy. 

3rd ed. CBS Publishers. 

[31]. ICH Q1A(R2). Stability Testing of New Drug 

Substances and Products. 

[32]. Allen LV. Remington: The Science and 

Practice of Pharmacy. Sections on semisolid 

dosage forms and topical gels. 

[33]. Aulton ME. Aulton's Pharmaceutics. 

Chapters on topical and transdermal dosage 

forms. 

[34]. United States Pharmacopeia–National 

Formulary (USP–NF). General chapters for 

pH measurement and semisolid preparations. 

[35]. Indian Pharmacopoeia 2022. General 

chapters relating to pharmaceutical 

preparations and analytical methods. 


