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ABSTRACT 
Acne vulgaris is one of the most prevalent chronic inflammatory skin disorders affecting adolescents and young adults 
globally. Long-term use of conventional anti-acne therapies is often associated with adverse reactions such as erythema, 
dryness, skin irritation, and microbial resistance. Therefore, herbal formulations have gained considerable attention due 
to their safety, biocompatibility, and therapeutic potential. The present study aimed to formulate and evaluate a herbal 
anti-acne cream containing ethanolic extract of Bombax ceiba thorn. The thorns of Bombax ceiba were collected, shade 
dried, powdered, and subjected to Soxhlet extraction using ethanol as solvent. Preliminary phytochemical investigation 
confirmed the presence of flavonoids, tannins, phenolic compounds, and saponins, which are known for antimicrobial 
and anti-inflammatory properties. 
Three cream formulations (F1, F2, and F3) containing varying concentrations of the extract were prepared using an oil-
in-water emulsion method and evaluated for physicochemical characteristics including colour, odour, pH, viscosity, 
spreadability, washability, homogeneity, phase separation, irritancy, and antimicrobial activity. The formulations 
exhibited satisfactory physical appearance, acceptable pH range, good spreadability, and stability without phase 
separation. Antimicrobial studies performed using agar well diffusion method against Staphylococcus aureus and 
Escherichia coli demonstrated promising inhibitory activity, particularly in formulation F3 containing higher 
concentration of extract. 
The findings suggest that Bombax ceiba thorn extract possesses significant anti-acne potential due to its antimicrobial 
and anti-inflammatory phytoconstituents. Thus, the developed herbal cream may serve as a safe and effective alternative 
to synthetic anti-acne preparations.  
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INTRODUCTION

Acne vulgaris is a chronic inflammatory disorder of the 
pilosebaceous unit that commonly affects adolescents and 
young adults. It is characterized by the formation of 
comedones, papules, pustules, nodules, and cysts resulting 
from excessive sebum production, follicular 
hyperkeratinization, microbial colonization, and 

inflammation. Epidemiological studies indicate that nearly 
85% of individuals between 12–25 years experience acne 
at some stage of life, making it one of the most common 
dermatological disorders worldwide.[1] Acne not only 
affects physical appearance but also has considerable 
psychological and social consequences including anxiety, 
depression, reduced self-esteem, and social withdrawal.[2] 
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The pathogenesis of acne involves multiple factors 
including increased androgen secretion, abnormal 
keratinization of sebaceous follicles, excessive sebum 
production, inflammatory mediators, and proliferation of 
microorganisms such as Cutibacterium acnes (formerly 
Propionibacterium acnes) and Staphylococcus aureus.[3] 
Conventional therapies including topical retinoids, 
benzoyl peroxide, antibiotics, and hormonal therapy are 
widely used for acne management; however, prolonged 
use may lead to adverse effects such as erythema, 
irritation, peeling, skin dryness, and antibiotic 
resistance.[4] These limitations have encouraged 
researchers to explore safer and more effective herbal 
alternatives. 

Herbal medicines have been used traditionally for the 
treatment of skin diseases because of their anti-
inflammatory, antimicrobial, antioxidant, and wound-
healing properties. According to the World Health 
Organization (WHO), approximately 80% of the world 
population relies on herbal medicines for primary 
healthcare needs.[5] Herbal topical formulations are 
gaining popularity due to better patient compliance, 
reduced side effects, biodegradability, and cost-
effectiveness.[6] 

Bombax ceiba Linn., commonly known as Semal or Silk 
Cotton Tree, belongs to the family Malvaceae and is 
widely distributed in tropical and subtropical regions of 
India. Different parts of the plant including bark, flowers, 
roots, gum, and thorns have been traditionally used for the 
treatment of inflammation, wounds, diarrhoea, skin 
disorders, and microbial infections.[7] Phytochemical 
investigations have revealed the presence of flavonoids, 
tannins, glycosides, alkaloids, phenolic compounds, and 
saponins in Bombax ceiba, which contribute to its 
therapeutic activities.[8] 

The thorn extract of Bombax ceiba possesses significant 
antimicrobial and anti-inflammatory activity, making it a 
promising candidate for anti-acne formulations.[9] The 
present research was therefore designed to formulate and 
evaluate a herbal anti-acne cream containing ethanolic 
extract of Bombax ceiba thorn and to assess its 
physicochemical and antimicrobial properties for topical 
acne management. 

2. MATERIALS AND METHODS 

2.1 Plant Material Collection and Authentication 

Fresh and healthy thorns of Bombax ceiba were collected 
from the forest region of Deulgaon Raja, Maharashtra, 
India. The collected plant material was authenticated by a 
qualified botanist from Vyankatesh College of Arts and 
Commerce. The authenticated thorns were cleaned 
thoroughly to remove adhering impurities and dried under 

shade at room temperature to preserve the 
phytoconstituents.  

2.2 Preparation of Plant Extract 

The shade-dried thorns of Bombax ceiba were coarsely 
powdered using a mechanical grinder and passed through 
a 40-mesh sieve to obtain uniform particle size. 
Approximately 50 g of powdered material was subjected 
to continuous hot extraction using Soxhlet apparatus with 
ethanol as solvent. Ethanol was selected because of its 
superior ability to extract phenolic compounds, flavonoids, 
and tannins responsible for antimicrobial activity.[10] 

After completion of extraction, the solvent was removed 
under reduced pressure using a rotary vacuum evaporator 
to obtain a concentrated semisolid extract. The percentage 
yield of ethanolic extract was found to be approximately 
5.4% w/w. The extract was stored in an airtight container 
under refrigerated conditions until further use.  

Table 1. Approximate Yield of Different Solvent Extracts 
of Bombax ceiba 

 

Solvent Used Approximate Yield (% w/w) 
Petroleum Ether 2–4% 
Chloroform 3–5% 
Ethanol 6–10% 
Methanol 8–12% 
Water (Aqueous) 10–15% 

 

2.3 Preliminary Phytochemical Screening 

The ethanolic extract was subjected to preliminary 
phytochemical screening for identification of major 
bioactive constituents using standard qualitative methods. 
The extract showed the presence of flavonoids, tannins, 
phenolic compounds, glycosides, and saponins, which are 
known to possess antioxidant, antimicrobial, and anti-
inflammatory activities useful in acne management.[11] 

2.4 Preparation of Test Solution 

The dried ethanolic extract was dissolved in distilled water 
to prepare different concentrations of test solutions such as 
25 mg/mL, 50 mg/mL, and 100 mg/mL. These solutions 
were used for antimicrobial evaluation against acne-
causing microorganisms.  

2.5 Microorganisms Used 

The antimicrobial activity of the prepared formulations 
was evaluated against two common pathogenic 
microorganisms associated with skin infections and acne, 
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namely Staphylococcus aureus and Escherichia coli. Pure 
cultures of the organisms were obtained from the 
microbiology laboratory and maintained on nutrient agar 
slants at 4°C for further studies.  

2.6 Preparation of Culture Media 

Nutrient agar medium was prepared by dissolving the 
required quantity of nutrient agar powder in distilled water 
according to the manufacturer’s instructions. The prepared 
medium was heated to ensure complete dissolution and 
sterilized in an autoclave at 121°C for 15 minutes. Sterile 
nutrient agar was then poured into sterilized Petri plates 
and allowed to solidify under aseptic conditions.  

2.7 Sterilization Procedure 

All glassware, Petri dishes, media, and instruments used 
during the experiment were sterilized by autoclaving. 
Aseptic conditions were maintained throughout the 
experimental procedure using a laminar airflow chamber 
to avoid microbial contamination.  

2.8 Preparation of Inoculum 

Pure cultures of Staphylococcus aureus and Escherichia 
coli were inoculated separately into nutrient broth and 
incubated at 37°C for 24 hours. The turbidity of the broth 
cultures was adjusted to match standard inoculum 
concentration equivalent to 0.5 McFarland standard for 
antimicrobial studies.  

2.9 Formulation of Herbal Anti-Acne Cream 

Three formulations (F1, F2, and F3) containing different 
concentrations of Bombax ceiba ethanolic extract were 
prepared by the oil-in-water (O/W) emulsion method. 
Various excipients such as stearic acid, cetyl alcohol, 
glycerin, propylene glycol, preservatives, and 
triethanolamine were incorporated to improve stability, 
consistency, spreadability, and skin compatibility.  

Table 2. Composition of Herbal Anti-Acne Cream 
Formulations 

Ingredients F1 
(% 
w/w) 

F2 
(% 
w/w) 

F3 
(% 
w/w) 

Function 

Stearic Acid 12 14 15 Emulsifier 
and 
thickener 

Cetyl Alcohol 3 4 5 Co-
emulsifier 

Glycerin 5 6 7 Moisturizer 
Propylene Glycol 4 5 6 Penetration 

enhancer 
Propyl Paraben 0.2 0.2 0.2 Preservative 

Methyl Paraben 0.02 0.02 0.02 Preservative 
Ethanolic Extract 
of Bombax ceiba 

1 2 3 Anti-acne 
active 

Triethanolamine q.s. q.s. q.s. pH 
adjustment 

Purified Water q.s. 
to 
100 

q.s. 
to 
100 

q.s. 
to 
100 

Vehicle 

Formulation Characteristics 

 F1: Low concentration of extract with mild 
antimicrobial activity and better skin tolerance.  

 F2: Moderate concentration with balanced 
cosmetic and antimicrobial properties.  

 F3: High concentration showing maximum anti-
acne activity with slightly higher viscosity.  

2.10 Method of Preparation of Anti-Acne Cream 

Step 1: Preparation of Oil Phase 

Required quantities of stearic acid, cetyl alcohol, beeswax, 
and liquid paraffin were accurately weighed and melted 
together at 70–75°C to obtain a uniform oil phase. 

Step 2: Preparation of Aqueous Phase 

Distilled water, glycerin, methyl paraben, and propyl 
paraben were dissolved and heated separately at 70–75°C. 
Triethanolamine was added slowly with continuous 
stirring. 

Step 3: Incorporation of Herbal Extract 

The ethanolic extract of Bombax ceiba was dispersed 
uniformly in the aqueous phase under continuous stirring. 

Step 4: Emulsification 

The oil phase was gradually added to the aqueous phase 
with continuous stirring to form a stable oil-in-water 
emulsion. 

Step 5: Homogenization 

The prepared emulsion was homogenized using a 
mechanical stirrer to reduce particle size and improve 
cream stability. 

Step 6: Addition of Heat-Sensitive Ingredients 

Heat-sensitive ingredients such as fragrance were 
incorporated after cooling the formulation below 40°C. 
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Step 7: Packaging and Storage 

The final cream formulations were transferred into clean 
airtight containers and stored in a cool and dry place for 
further evaluation.  

3. EVALUATION OF HERBAL ANTI-ACNE CREAM 

The prepared herbal anti-acne cream formulations (F1, F2, 
and F3) containing different concentrations of Bombax 
ceiba thorn extract were evaluated for various 
physicochemical parameters and antimicrobial activity to 
determine their suitability for topical application. The 
evaluation studies included organoleptic properties, pH 
determination, viscosity, spreadability, phase separation, 
washability, irritancy, and antimicrobial activity.  

3.1 Organoleptic Evaluation 

The formulations were visually examined for colour, 
odour, texture, homogeneity, and physical appearance. 
Organoleptic characteristics are important parameters 
influencing patient acceptability and cosmetic elegance of 
topical formulations.[15] 

Table 3. Organoleptic Evaluation of Cream Formulations 

Sr. 
No. 

Parameter F1 F2 F3 

1 Colour Light 
Brown 

Brown Dark 
Brown 

2 Odour Pleasant Pleasant Pleasant 
3 Texture Smooth Smooth Smooth 
4 State Semisolid Semisolid Semisolid 

The results demonstrated that all formulations possessed 
smooth texture, uniform consistency, and pleasant odour 
without any grittiness. The gradual increase in colour 
intensity from F1 to F3 was attributed to increasing 
concentration of Bombax ceiba extract. All formulations 
exhibited acceptable cosmetic appearance suitable for 
topical use.  

3.2 Determination of pH 

The pH of topical formulations plays a critical role in 
maintaining skin compatibility and minimizing irritation. 
Approximately 1 g of cream was dispersed in 10 mL 
distilled water, and the pH was measured using a 
calibrated digital pH meter.  

Table 4. pH of Herbal Cream Formulations 

Sr. No. Formulation pH 
1 F1 6.80–7.00 
2 F2 7.05–7.15 
3 F3 6.90–7.10 

The pH values of all formulations were found to be within 
the acceptable physiological skin pH range, indicating that 
the prepared creams were compatible with topical 
application and unlikely to cause skin irritation.[16] 

3.3 Viscosity Study 

Viscosity is an important parameter influencing 
spreadability, stability, and consistency of cream 
formulations. The viscosity of the prepared creams was 
measured using a Brookfield viscometer at 25°C.  

Table 5. Viscosity of Herbal Cream Formulations 

Sr. No. Formulation Viscosity (cPs) 
1 F1 21020 
2 F2 11810 
3 F3 18820 

Among all formulations, F1 exhibited maximum viscosity, 
while F2 showed comparatively lower viscosity. The 
variation in viscosity may be associated with differences 
in concentration of excipients and herbal extract. All 
formulations showed suitable semisolid consistency for 
topical administration. 

3.4 Spreadability Study 

Spreadability determines the ease of application of cream 
on the skin surface. Good spreadability ensures uniform 
distribution of formulation and enhances patient 
compliance.[17] 

Spreadability was calculated using the formula: 

S=M×L/T 

Where: 

 S = Spreadability 
 M = Weight tied to upper slide  
 L = Length moved by glass slide  
 T = Time taken  

Table 6. Spreadability of Herbal Cream Formulations 

Sr. 
No. 

Formulation Time 
(sec) 

Spreadability 
(g·cm/sec) 

1 F1 12 23.6 
2 F2 7 29.2 
3 F3 20 17.9 

Formulation F2 exhibited maximum spreadability, 
indicating superior ease of application and better patient 
acceptability. The lower spreadability of F3 may be due to 
increased concentration of herbal extract and higher 
consistency.  
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3.5 Phase Separation Study 

Phase separation studies were performed by visual 
inspection and tactile examination to determine emulsion 
stability. 

Table 7. Phase Separation Study 

Sr. No. Formulation Phase Separation 
1 F1 No Phase Separation 
2 F2 No Phase Separation 
3 F3 No Phase Separation 

No phase separation was observed in any formulation 
during the study period, indicating good physical stability 
and proper emulsification of the prepared creams.  

3.6 Washability Test 

Washability determines the ease with which the cream can 
be removed from the skin using water. Good washability 
is considered an important characteristic of cosmetic 
creams. 

Table 8. Washability of Cream Formulations 

 

Sr. No. Formulation Washability 
1 F1 Easily Washable 
2 F2 Easily Washable 
3 F3 Easily Washable 

All formulations were found to be easily washable with 
tap water, confirming suitability for topical cosmetic use.  

3.7 Irritancy Test 

Skin irritancy studies were performed by applying the 
formulations on the dorsal skin surface and observing for 
erythema, edema, or irritation. 

Table 9. Irritancy Study of Cream Formulations 

Sr. 
No. 

Formulation Irritant 
Effect 

Erythema Edema 

1 F1 Nil Nil Nil 
2 F2 Nil Nil Nil 
3 F3 Nil Nil Nil 

No signs of erythema, edema, or irritation were observed 
in any formulation, indicating good skin compatibility and 
safety of the herbal cream formulations.  

3.8 Antimicrobial Activity 

The antimicrobial activity of the formulated creams was 
evaluated against Staphylococcus aureus and Escherichia 

coli using agar well diffusion method. Clindamycin was 
used as standard drug control. The diameter of zone of 
inhibition was measured after incubation at 37°C for 24 
hours.  

The formulations containing Bombax ceiba extract 
exhibited significant antimicrobial activity against both 
test microorganisms. Among all formulations, F3 showed 
maximum antimicrobial activity due to higher 
concentration of herbal extract. The antimicrobial potential 
may be attributed to the presence of flavonoids, tannins, 
phenolic compounds, and saponins present in the 
extract.[18] 

The findings suggest that the formulated herbal cream 
possesses promising anti-acne potential and may 
effectively inhibit acne-causing microorganisms while 
minimizing adverse effects associated with synthetic 
topical agents. 

4. RESULTS AND DISCUSSION 

The present investigation was carried out to formulate and 
evaluate a herbal anti-acne cream containing ethanolic 
extract of Bombax ceiba thorn. Three formulations (F1, 
F2, and F3) were prepared with varying concentrations of 
the extract and evaluated for physicochemical properties, 
stability, skin compatibility, and antimicrobial activity. 
The obtained results demonstrated that the developed 
formulations possessed satisfactory characteristics 
required for topical herbal preparations.  

4.1 Organoleptic Characteristics 

Organoleptic evaluation revealed that all formulations 
showed acceptable physical appearance with smooth 
texture and semisolid consistency. The colour of the 
formulations gradually changed from light brown to dark 
brown with increase in extract concentration, which 
confirmed uniform incorporation of Bombax ceiba extract 
into the cream base. The pleasant odour and homogeneous 
nature of the formulations indicated good aesthetic quality 
and patient acceptability. 

The smooth texture without grittiness suggested proper 
emulsification and uniform distribution of ingredients 
within the cream matrix. Similar observations were 
reported in previous herbal anti-acne formulations where 
incorporation of plant extracts produced stable and 
cosmetically acceptable creams.[19] 

4.2 pH Evaluation 

The pH of all formulations ranged between 6.8 and 7.15, 
which falls within the acceptable physiological pH range 
of human skin. Maintenance of suitable pH is essential to 
minimize irritation and maintain skin barrier function.[20] 
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6.8 ≤ pH ≤ 7.15 

Among the prepared formulations, F2 exhibited slightly 
higher pH compared to F1 and F3; however, the variation 
was minimal and remained within acceptable topical 
limits. The results indicated that the formulations were 
safe for dermal application and unlikely to disturb normal 
skin physiology. 

4.3 Viscosity and Rheological Behaviour 

Viscosity is a significant parameter affecting spreadability, 
extrusion, and stability of semisolid formulations. The 
prepared formulations demonstrated satisfactory viscosity 
values indicating appropriate consistency for topical 
application. F1 showed the highest viscosity, whereas F2 
exhibited comparatively lower viscosity. 

The difference in viscosity among formulations may be 
attributed to variation in concentration of stearic acid, 
cetyl alcohol, and herbal extract. Increased concentration 
of emulsifying and thickening agents generally enhances 
resistance to flow and improves stability of the emulsion 
system.[21] 

The prepared creams possessed good rheological 
characteristics and retained semisolid consistency 
throughout the study period without phase separation or 
liquefaction. 

4.4 Spreadability Study 

Spreadability studies demonstrated that formulation F2 
possessed the highest spreadability among all 
formulations, suggesting better ease of application and 
uniform distribution over the skin surface. Good 
spreadability is considered essential for patient compliance 
because it facilitates smooth application without excessive 
rubbing.[22] 

The lower spreadability observed in F3 may be due to 
increased concentration of herbal extract and higher 
viscosity, which reduced the mobility of the cream on the 
applied surface. However, all formulations exhibited 
acceptable spreadability suitable for topical use. 

4.5 Stability and Phase Separation 

The prepared herbal creams were evaluated for physical 
stability by visual inspection for phase separation. No 
evidence of creaming, cracking, or phase separation was 
observed in any formulation throughout the evaluation 
period. This indicated the formation of stable oil-in-water 
emulsions with good compatibility among formulation 
ingredients. 

The stability of the formulations may be attributed to the 
effective emulsifying action of stearic acid and cetyl 
alcohol along with proper homogenization during 
preparation.[23] 

4.6 Washability and Skin Irritancy 

All formulations were easily washable with water, which 
is considered a desirable property for topical cosmetic 
preparations. Easy washability improves patient 
convenience and reduces oily residue on the skin surface. 

Skin irritancy studies revealed absence of erythema, 
edema, or any visible signs of irritation after application of 
the formulations. The results suggested that the prepared 
herbal creams were non-irritant and safe for topical use. 
The absence of irritation may be due to the natural origin 
of active constituents and the use of skin-compatible 
excipients.[24] 

4.7 Antimicrobial Activity 

The antimicrobial study demonstrated significant 
inhibitory activity of the formulations against 
Staphylococcus aureus and Escherichia coli. The 
antimicrobial effect increased with increase in 
concentration of Bombax ceiba extract, indicating dose-
dependent activity. 

Among all formulations, F3 exhibited maximum 
antimicrobial activity due to higher concentration of 
phytoconstituents such as flavonoids, tannins, phenolic 
compounds, and saponins. These phytochemicals are 
known to exert antimicrobial effects by disrupting 
microbial cell walls, inhibiting protein synthesis, and 
reducing inflammatory responses associated with acne 
lesions.[25] 

The antibacterial activity observed against Staphylococcus 
aureus is particularly important because this 
microorganism contributes significantly to inflammatory 
acne conditions. The findings are in agreement with 
previous studies reporting antimicrobial and wound-
healing activity of Bombax ceiba extracts.[26] 

4.8 Overall Discussion 

The overall evaluation results confirmed that the 
developed herbal anti-acne cream possessed desirable 
physicochemical properties, stability, skin compatibility, 
and antimicrobial activity. Among all formulations, F2 
demonstrated balanced physicochemical and cosmetic 
properties, whereas F3 showed comparatively superior 
antimicrobial activity due to higher concentration of herbal 
extract. 



Page: 8 4 5  

Formulation, Development and Evaluation of Herbal Anti-Acne Cream Containing Bombax Ceiba Thorn Extract 

IJDDT, Volume 16 Issue 47s, 2026 
 
 
 

The present study supports the therapeutic potential of 
Bombax ceiba thorn extract as a natural anti-acne agent. 
The herbal formulation may serve as a safer alternative to 
conventional synthetic anti-acne creams, which are often 
associated with adverse reactions and antibiotic resistance. 

The incorporation of herbal bioactive compounds into 
topical formulations offers a promising approach for 
development of effective and patient-friendly 
dermatological preparations with minimal side effects. 

5. CONCLUSION 

The present study successfully formulated and evaluated a 
herbal anti-acne cream containing ethanolic extract of 
Bombax ceiba thorn. The prepared formulations exhibited 
satisfactory physicochemical properties including 
acceptable pH, smooth texture, good spreadability, 
homogeneity, stability, and washability, indicating their 
suitability for topical application. No signs of phase 
separation or skin irritation were observed, demonstrating 
the safety and compatibility of the formulations with skin.  

The antimicrobial evaluation revealed promising 
inhibitory activity against Staphylococcus aureus and 
Escherichia coli, which are commonly associated with 
acne and skin infections. Among the prepared 
formulations, F3 showed maximum antimicrobial activity 
due to higher concentration of Bombax ceiba extract, 
whereas F2 demonstrated balanced cosmetic and 
physicochemical properties with satisfactory antimicrobial 
potential. 

The therapeutic effectiveness of the formulation may be 
attributed to the presence of bioactive phytoconstituents 
such as flavonoids, tannins, phenolic compounds, and 
saponins present in Bombax ceiba thorn extract. These 
compounds possess antimicrobial, anti-inflammatory, 
antioxidant, and wound-healing properties that contribute 
significantly to acne management. 

The findings of the study suggest that Bombax ceiba thorn 
extract can be effectively incorporated into herbal topical 
formulations as a natural anti-acne agent. The developed 
herbal cream may provide a safer and cost-effective 
alternative to synthetic anti-acne preparations, which are 
frequently associated with adverse effects and antibiotic 
resistance. 

Therefore, the formulated herbal anti-acne cream has 
considerable potential for future pharmaceutical and 
cosmetic applications in the management of acne vulgaris. 

6. FUTURE SCOPE 

The present research opens several possibilities for further 
investigation and development in the field of herbal 

dermatological formulations. Future studies may focus on 
the following areas: 

1. Advanced Phytochemical Investigation:  
Isolation and characterization of specific bioactive 
compounds responsible for anti-acne activity using 
advanced analytical techniques such as HPLC, GC-
MS, and FTIR.  

2. In Vivo and Clinical Studies:  
Clinical evaluation on human volunteers may be 
performed to establish the efficacy, safety, and 
therapeutic benefits of the formulation in comparison 
with marketed anti-acne products.  

3. Stability Studies:  
Accelerated stability studies according to ICH 
guidelines can be conducted to determine shelf life, 
storage conditions, and long-term stability of the 
cream.  

4. Microbiological Evaluation Against Acne-Specific 
Organisms:  
Further antimicrobial studies against Cutibacterium 
acnes may provide more targeted evidence regarding 
anti-acne potential.  

5. Development of Novel Herbal Cosmetic Products: 
The extract may be incorporated into gels, face 
washes, lotions, serums, or nanoformulations for 
enhanced penetration and improved therapeutic 
response.  

6. Nanoformulation Approach:  
Incorporation of Bombax ceiba extract into 
nanoemulsion or liposomal systems may improve 
drug delivery, bioavailability, and stability.  

7. Commercialization Potential:  
The herbal cream has significant potential for large-
scale industrial production because of its natural 
origin, safety profile, and increasing consumer 
demand for herbal cosmetics.  

7. LIMITATIONS OF THE STUDY 

Although the developed formulation showed promising 
results, certain limitations were observed during the study: 

1. The antimicrobial activity was evaluated only against 
Staphylococcus aureus and Escherichia coli; acne-
specific microorganisms such as Cutibacterium acnes 
were not included.  

2. The study was limited to preliminary physicochemical 
and antimicrobial evaluation without detailed 
pharmacological or toxicological investigations.  

3. No accelerated stability studies were performed to 
evaluate long-term storage stability and shelf life.  

4. The study lacked in vivo animal studies and clinical 
trials on human subjects to confirm therapeutic 
efficacy.  

5. Quantitative estimation of active phytoconstituents 
was not performed.  
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6. Comparative evaluation with marketed anti-acne 
formulations was not included.  
7. Seasonal and geographical variation in 

phytochemical composition of Bombax ceiba 
may influence formulation consistency and 
biological activity.  

Despite these limitations, the findings provide a strong 
foundation for future development of herbal anti-acne 
topical formulations based on Bombax ceiba extract. 
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