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Introduction
Aloe Vera (Aloe barbadensis miller) has become a key component 

of many formulations because of its moisturizing, anti-inflammatory, 
and healing properties; its gel, which is rich in polysaccharides, 
vitamins, enzymes, and amino acids, not only soothes irritated skin 
but also provides essential hydration, making it highly effective for 
treating various skin conditions such as burns, wounds, and dryness.1 
The cosmetics industry is undergoing a significant transformation 
as consumers turn their attention to natural ingredients that promote 
health and wellness in skincare routines.2 Additionally, aloe vera is 
a popular natural ingredient in both conventional and contemporary 
cosmetic products due to its well-established variety of health 
benefits.2 In addition to aloe vera, turmeric (Curcuma longa) is well-
known for its main active ingredient, curcumin, which has strong anti-
inflammatory and antioxidant properties.3 Turmeric’s effectiveness 
in treating common skin issues like acne, hyperpigmentation, and 
redness has been highlighted by recent studies, increasing its allure 
for cosmetic applications.4 Aloe Vera and turmeric work particularly 
well together; when combined, they not only enhance the benefits 
of each plant separately but also produce a stronger, skin-improving 
formula.5

There are currently no products on the market that successfully 
blend turmeric and aloe vera in a stable and user-friendly formulation, 
despite the acknowledged potential of each ingredient. The current 
study intends to formulate such a lotion cream, offering a cutting-
edge solution in the realm of natural cosmetics. By combining the 
well-established benefits of aloe vera and turmeric, this research not 
only addresses consumer preferences but also pushes the boundaries 
of cosmetic science towards more holistic and effective skincare 
solutions. This gap presents a valuable opportunity to develop an 
innovative cosmetic lotion cream that utilizes the complementary 
strengths of both components, thereby delivering enhanced skin 
benefits while catering to the growing demand for natural products.6,7

Material and methods
The following equipment were use during the work such as 

Beakers, Magnetic stirrer, pH meter, Weighing balance, aloe vera 
gel, Turmeric, Emulsifying wax, Carrier oil (coconut oil), Glycerine, 
distilled water, Preservatives.

Extraction of active ingredients

Aloe Vera gel extraction: Aloe vera leaves were collected, the leave 
were thoroughly washed and cleansed with sterile water to remove dirt 
and contaminants. The aloe vera was carefully peeled to extract the 
inner gel. The gel was blended to a smooth consistency the blended 
gel was then filtered to remove solid particles. The gel was stored in 
an airtight container.

Turmeric extraction: Fine turmeric root was thoroughly washed 
and cleaned with sterile water, the turmeric roots was then chopped 
into smaller bits and then put into the blender, and distilled water was 
added to blend the root into a smooth paste consistency. The extract 
was then filtered to remove solid residues. The extract was then 
poured into an airtight container.

Formulation of lotion cream

To avoid contamination, the workspace and all of the equipment 
were cleaned, and a scale was used to measure each ingredient 
precisely. 50 grams of coconut oil, 20 grams of glycerin oil and 
40 grams of E-wax were melted together at a temperature of 
approximately 70 –75°C (158–167°F) for the oil phase making 110 
grams. 400ml of distilled water was heated in a double boiler to the 
same temperature as the oil phase (70 –75°C) in a different beaker and 
pour in to the container that contain E-wax solution. Deep blender was 
used to blend the water and oil phases until they were homogenized. 
The mixture was thoroughly blended after adding aloe vera gel and 
turmeric extract. Heat Preservatives and fragrance were then added, 
and the mixture was blended once more to guarantee even distribution. 
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Abstract

The present study provides a thorough assessment of the cream formulation, combining 
various physical, chemical, and toxicological analyses to determine its quality, stability, 
and safety for topical application. The investigation evaluated important parameters such 
as color, odor, and texture, confirming a consistent and visually acceptable physical profile 
maintained over 16 weeks. Other assessments, such as washability, phase separation, and 
pH measurements within the skin’s natural range (5–7), further validate the formulation’s 
stability and user compatibility. Safety evaluations using patch tests and toxicology 
studies employing albino mice showed no signs of skin irritation or systemic toxicity, 
which is in accordance with accepted practices in cosmetic research. A thorough chemical 
characterization was given by the FTIR analysis, which also identified an extra quinone 
group that was caused by the addition of turmeric and Aloe Vera in addition to the usual 
functional groups (ether, phenolic, and aldehyde). This new discovery supports previous 
research on the effectiveness of botanical additives in cosmetic formulations by indicating 
increased bioactivity and better product qualities.
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F1 was ordinary lotion cream without turmeric and aloe vera, F2 is a 
blend of 75 % turmeric and 25% aloe vera and F3 is a blend of 75 % 
aloe vera and 25% turmeric respectively. The mixture was allowed 
to cool below 40°C (104°F), finished cream was then transferred into 
sanitized labelled containers and then kept for analysis (Figure 1).

Figure 1 Flow diagram of the process.

Results and discussion
Physical and sensory assessment

Physical evaluation: Physical parameters are thoroughly evaluated 
in the study, and the cream formulations are evaluated for color 
consistency, pleasant odor, and smooth texture. Maintaining a 
consistent visual and tactile profile is crucial for topical applications 
in order to guarantee both product efficacy and user acceptability, 
according to similar work from previous studies.8 Variations in color 
and texture have historically been linked to interactions between 
ingredients and manufacturing processes, as evidenced by studies.9

These earlier findings are supported by the formulation’s 
observed stability over a 16-week period, which shows appropriate 
emulsification and ingredient compatibility as shown in the Table 1 
below.10

Table 1 Physical evaluation of medicated cream

S/N Parameters Formulation F1 Formulation F2 Formulation F3

1 Color White Yellow Faded yellow

2 Odor Pleasant Pleasant Pleasant

3 Texture Smooth Smooth Smooth

Safety and skin compatibility testing

Patch test and irritation assessment: The produced cream’s patch 
test revealed no irritation, which is consistent with standard safety 
procedures discovered in previous cosmetic assessments. Patch 
tests, which apply the test substance to the dorsal skin and monitor 
for irritation or adverse reactions over a 24 to 48 hour period, have 
been used as a standard for dermatological safety in studies since 
the 1990s.11,12 The absence of irritation in formulations F1, F2, and F3 
confirms that the ingredients, including active compounds from aloe 
vera and turmeric, are well tolerated as shown in the Table 2 below.

Table 2 Patch test

S/No Formulation Irritancy effect
1. F1 No irritation
2. F2 No irritation
3. F3 No irritation

Wash ability and phase separation: The formulations’ wash 
ability is crucial for the convenience and hygiene of the consumer. 
Furthermore, a crucial determinant of formulation stability that has 
also been emphasized in earlier studies on cosmetic emulsions is the 
lack of phase separation throughout the observation period.13,14 The 
stability shown in this work is especially significant because previous 

assessments have emphasized that phase separation may indicate the 
disintegration of an emulsion as shown in the Table 3 & 4 below.

Table 3 Wash ability observation

S/No Formulation Wash ability
1 F1 Easily washable
2 F2 Easily washable
3 F3 Easily washable

Table 4 Phase separation

S/No Formulation Phase separation
1. F1 No phase separation was observed
2. F2 No phase separation was observed
3. F3 No phase separation was observed

pH evaluation: Preserving the skin’s barrier function and avoiding 
irritation require keeping the pH within the skin’s normal range of 5 
to 7. In order to improve safety and efficacy, historical formulations 
containing natural ingredients have continuously strived for this pH 
range. In line with earlier research on comparable cosmetic products, 
the pH values of 5 to 5.5 validate the formulation’s suitability for 
human skin (Table 5).15

Table 5 pH table

S/No Formulation pH values
1. F1 5.5
2. F2 5
3. F3 5

Toxicology analysis: Albino mice are another well-established 
method for assessing dermal toxicity; prior studies have employed 
rodent models to evaluate systemic toxicity and acute dermal 
irritation, especially when testing formulations that contain herbal 
extracts. The absence of side effects in the formulation is consistent 
with these earlier findings, indicating that natural ingredients are safe 
when used within controlled dosage limits (Figure 2 & 3).16

Figure 2 Fourier transform infrared analysis of pure lotion.

Figure 3 Fourier transform infrared analysis of medicated cream.
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FTIR findings: Figure 2 and 3 above present the functional groups 
in the lotion cream are revealed by the study’s FTIR analysis. Ether, 
phenolic, and aldehyde groups are commonly identified in cosmetic 
formulations. Crucially, the presence of an extra functional group 
in the medicated cream suggests that adding turmeric and aloe 
vera improves both bioactivity and aesthetic qualities.17 Similar 
investigations have confirmed the incorporation of botanical extracts 
into creams using FTIR spectroscopy; these extra peaks are indicators 
of enhanced antioxidant qualities and general product stability.10,18

Conclusion
Based on previous research in cosmetic formulations, the evaluation 

of the produced cream shows that it satisfies established quality and 
safety standards. According to the evaluation, the cream’s long-term 
stable physical characteristics such as its steady color, pleasant scent, 
and smooth texture ensure user acceptance and appropriate ingredient 
compatibility. The formulation’s safety for human skin is supported 
by safety evaluations such as patch tests and toxicology assessments, 
which show that it has no negative effects or dermal irritation. 
Additionally, the presence of functional groups common to cosmetic 
products and the advantageous incorporation of botanical extracts, as 
revealed by the FTIR analysis, which offered crucial insights into the 
cream’s chemical profile. Among the formulations F3 produced the 
best. This strengthens the formulation’s overall stability in addition to 
increasing the product’s bioactivity.

Acknowledgments
None.

Funding
None.

Conflict of interest
Author declares that there are no conflicts of interest.

References
1.	 Hamman JH. Composition and applications of Aloe vera leaf gel. Mole-

cules. 2008;13(8):1599–1616.

2.	 Liu J-K. Natural products in cosmetics. Nat Prod Bioprospect. 2022;12:40.

3.	 Aggarwal BB, Sung B. Pharmacological basis for the role of curcumin in 
chronic diseases: an age-old spice with modern targets. Trends Pharma-
col Sci. 2009;30(2):85–94.

4.	 Vaughn AR, Branum A, Sivamani RK. Effects of turmeric (Curcuma lon-
ga) on skin health: a systematic review of the clinical evidence. Phytother 
Res. 2016;30(8):1243–1264.

5.	 Rizwan M, Abid HMU, Akhlaq M, et al. Comparative efficacy of Aloe vera 
(Alobarbadensis) and turmeric (Curcuma longa) on burn wound healing 
in rabbit model. J Popul Therap Clinic Pharmacol. 2024;31(2):526–534.

6.	 Liu C, Cui Y, Pi F, et al. Extraction, purification, structural characteristics, 
biological activities and pharmacological applications of acemannan, a 
polysaccharide from Aloe vera: a review. Molecules. 2019;24(8):1554.

7.	 Cano-Higuita DM, Villa Vélez HA, Nicoletti Telis VR. Microencapsula-
tion of turmeric oleoresin in binary and ternary blends of gum arabic, mal-
todextrin and modified starch. Food Sci Technol. 2015;39(2):173–182.

8.	 Sundar M, Suresh S, Lingakumar K. Preparation and optimization 
of medicated cold cream using Caralluma adscendens var. attenua-
ta for the treatment of candida skin infection. BioTechnologia (Pozn). 
2022;103(3):249–260.

9.	 Colomb L, Flament F, Wagle A, et al. In vivo evaluation of some biophysi-
cal parameters of the facial skin of Indian subjects living in Mumbai. Part 
II: variability with age and gender. Int J Cosmet Sci. 2018;40(2):141–147.

10.	 Zosimidou SS, Vouvoudi EC, Tsagkalias IS, et al. Preparation of cosmetic 
emulsions containing Hippophae oil isolated by various methods: study 
of their antioxidant, sun‐blocking and physicochemical properties. Antio-
xidants (Basel). 2023;12(10):1829.

11.	 Juncan AM, Rus L-L, Morgovan C, et al. Evaluation of the safety of cos-
metic ingredients and their skin compatibility through in silico and in vivo 
assessments of a newly developed eye serum. Toxics. 2024;12(7):451.

12.	 Steiling W. Safety evaluation of cosmetic ingredients regarding their skin 
sensitization potential. Cosmetics. 2016;3(2):14.

13.	 Marti-Mestres G, Nielloud F. Emulsions in health care applications—an 
overview. J Dispers Sci Technol. 2013;23(1–3):419–439.

14.	 Mahmood T, Akhtar N. Stability of a cosmetic multiple emulsion loaded 
with green tea extract. ScientificWorldJournal. 2013;2013:153695.

15.	 Lambers H, Piessens S, Bloem A, et al. Natural skin surface pH is on 
average below 5, which is beneficial for its resident flora. Int J Cosmet 
Sci. 2006;28(5):359–370.

16.	 Nyigo V, Mdegela R, Mabiki F, et al. Assessment of dermal irritation 
and acute toxicity potential of extracts from Synadenium glaucescens on 
healthy rabbits, Wistar albino rats, and albino mice. Eur J Med Plants. 
2015;10(4):1–11. 

17.	 Kenawy E-RS, Kamoun EA, Ghaly ZS, et al. Novel physically cross-
linked curcumin-loaded PVA/Aloe vera hydrogel membranes for acceler-
ation of topical wound healing: In vitro and in vivo experiments. Arab J 
Sci Eng. 2022;48:497–514.

18.	 Laokuldilok N, Thakeow P, Kopermsub P, et al. Optimisation of mi-
croencapsulation of turmeric extract for masking flavour. Food Chem. 
2016;194:695–704.

https://doi.org/10.15406/mseij.2025.09.00250
https://pubmed.ncbi.nlm.nih.gov/18794775/
https://pubmed.ncbi.nlm.nih.gov/18794775/
https://link.springer.com/article/10.1007/s13659-022-00363-y
https://pubmed.ncbi.nlm.nih.gov/19110321/
https://pubmed.ncbi.nlm.nih.gov/19110321/
https://pubmed.ncbi.nlm.nih.gov/19110321/
https://pubmed.ncbi.nlm.nih.gov/27213821/
https://pubmed.ncbi.nlm.nih.gov/27213821/
https://pubmed.ncbi.nlm.nih.gov/27213821/
https://www.jptcp.com/index.php/jptcp/article/view/4402
https://www.jptcp.com/index.php/jptcp/article/view/4402
https://www.jptcp.com/index.php/jptcp/article/view/4402
https://pubmed.ncbi.nlm.nih.gov/31010204/
https://pubmed.ncbi.nlm.nih.gov/31010204/
https://pubmed.ncbi.nlm.nih.gov/31010204/
https://www.scielo.br/j/cagro/a/QWhJKF58rfLz8qbcmrp8cCB/?format=pdf&lang=en
https://www.scielo.br/j/cagro/a/QWhJKF58rfLz8qbcmrp8cCB/?format=pdf&lang=en
https://www.scielo.br/j/cagro/a/QWhJKF58rfLz8qbcmrp8cCB/?format=pdf&lang=en
https://pubmed.ncbi.nlm.nih.gov/36605824/
https://pubmed.ncbi.nlm.nih.gov/36605824/
https://pubmed.ncbi.nlm.nih.gov/36605824/
https://pubmed.ncbi.nlm.nih.gov/36605824/
https://pubmed.ncbi.nlm.nih.gov/29344961/
https://pubmed.ncbi.nlm.nih.gov/29344961/
https://pubmed.ncbi.nlm.nih.gov/29344961/
https://pubmed.ncbi.nlm.nih.gov/37891908/
https://pubmed.ncbi.nlm.nih.gov/37891908/
https://pubmed.ncbi.nlm.nih.gov/37891908/
https://pubmed.ncbi.nlm.nih.gov/37891908/
https://pubmed.ncbi.nlm.nih.gov/39058103/
https://pubmed.ncbi.nlm.nih.gov/39058103/
https://pubmed.ncbi.nlm.nih.gov/39058103/
https://www.mdpi.com/2079-9284/3/2/14
https://www.mdpi.com/2079-9284/3/2/14
https://www.tandfonline.com/doi/abs/10.1080/01932690208984214
https://www.tandfonline.com/doi/abs/10.1080/01932690208984214
https://pubmed.ncbi.nlm.nih.gov/24058284/
https://pubmed.ncbi.nlm.nih.gov/24058284/
https://pubmed.ncbi.nlm.nih.gov/18489300/
https://pubmed.ncbi.nlm.nih.gov/18489300/
https://pubmed.ncbi.nlm.nih.gov/18489300/
https://journalejmp.com/index.php/EJMP/article/view/322
https://journalejmp.com/index.php/EJMP/article/view/322
https://journalejmp.com/index.php/EJMP/article/view/322
https://journalejmp.com/index.php/EJMP/article/view/322
https://link.springer.com/article/10.1007/s13369-022-07283-6
https://link.springer.com/article/10.1007/s13369-022-07283-6
https://link.springer.com/article/10.1007/s13369-022-07283-6
https://link.springer.com/article/10.1007/s13369-022-07283-6
https://pubmed.ncbi.nlm.nih.gov/26471609/
https://pubmed.ncbi.nlm.nih.gov/26471609/
https://pubmed.ncbi.nlm.nih.gov/26471609/

	Title
	Abstract 
	Keywords
	Introduction 
	Material and methods 
	Bookmark 6

	Results and discussion 
	Physical and sensory assessment 
	Safety and skin compatibility testing 

	Conclusion 
	Acknowledgments 
	Funding 
	Conflict of interest 
	References 
	Figure 1
	Figure 2 
	Figure 3
	Table 1
	Table 2 
	Table 3
	Table 4
	Table 5 

