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ABSTRACT 

UV radiation from the sun causes skin cancer, sunburn, skin irritation, 

hyperpigmentation, and photo-aging. To prevent from these diseases 

sunscreen has been used, which provide protection from the UV 

radiation. The sunscreen cream can be synthetic, natural or combined. 

The sunscreen cream is formulated and evaluated by using different 

parameters such as appearance, color, odor, P
H
, viscosity, spreadability, 

solubility, hygroscopicity, rancidity, skin irritation test, in vitro 

evaluation by UV spectroscopy, and sun protection factor (SPF). The 

SPF is the major evolutionary test for the sunscreen cream, which is 

used to determine the efficiency of the cream to provide barrier against 

the UV radiation. In this review paper the different types of preparation 

for the cream was discussed, procedures to perform the various 

evaluation tests, ingredients such as oil phase, water phase, and additives used for the 

preparation of the cream. We provide information about effects of UV radiation and 

formulation and evaluation of sunscreen cream for the protection from the UV radiation. 
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INTRODUCTION 

Sunscreen is a cosmetic preparation that is used to actively reflect (Physical blocker) or 

absorb (Chemical absorber) sunlight, especially in areas with ultraviolet wave emission, so 

that it can prevent skin disorders due to UV.
[11]

 The skin is the primary defensive barrier of our 

body that prevents the invasion of external environmental pollutants, including UV radiation 

and environmental chemicals. Oxidative stress is the primary cause of extrinsic aging or 

photoaging, caused mainly by UV radiation. The principal effects of UV radiation in the skin 

are DNA damage, oxidative stress, deleterious impact on the extracellular matrix, 

inflammation, and immunosuppression. Therefore, to prevent UV-induced damage, the 

treatment of the skin with products containing functional antioxidant ingredients may be one 

of the useful strategies. Furthermore, the use of formulation containing both sunscreen 

chemicals and naturally occurring antioxidants may be the most instructive for more effective 

protection of skin photodamage.
[12]

 Sunlight is composed of wavelengths ranging from 

ultraviolet light to visible light. Ultraviolet (UV) is divided into UVA (320-400nm), UVB 

(290-320nm) and UVC (100-290nm). Exposure to solar radiation has negative effects on the 

human skin.
[18]

 Many studies are currently being conducted on plant chemicals that have the 

potential to be used as active ingredients since they are safer and easier to accept by the 

general public.
[11]

 Compared to artificial sunscreens, natural sunscreens with strong UV 

absorptive capacities are largely limited by low specific extinction value and by their inability 

to spread in large scale sunscreens cosmetic application. Sunscreens are best alternative 

safeguards against UV irritation.
[20]

 The choice of sunscreen as a cream dosage form is because 

the cream has advantages besides being easy apply, more comfortable to use on the skin, not 

sticky, and easy to wash with water, especially oil-in-water types of cream.
[11]

 

 

Advantages 

♦ Sunscreen cream shields from harmful UV rays. 

♦ It prevents premature aging. 

♦ It decreases the risk of skin cancer. 

♦ It prevents sunburn. 

♦ Prevents tanning induced by UVB.
[29]

 

 

Disadvantages 

♦ PABA in sunscreen can cause a high rate of allergic reaction. It can make Acne worse. It 

may cause pain in hairy areas. Sometimes cause pus in the hair follicle.
[28]
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MATERIALS 

The chemicals used were oil phases such as emulgide,
[10]

 stearic acid,
[10]

 cetyl alcohol,
[10]

 

liquid paraffin,
[10]

 coco butter,
[9]

 shea butter,
[9]

 sweet almond oil,
[9]

 tea tree oil,
[4]

 grape seed 

oil,
[4]

 coconut oil,
[4]

 tween 80,
[9]

 bees wax
[4]

 etc. The water phases such as glycerin,
[9]

 

triethanolamine,
[10] 

deionized water,
[9]

 distilled water, rose water.
[4]

 Additives such as methyl 

paraben,
[10]

 sea wood extracts,
[10]

 moringa powder.
[10]

 

 

Methods of preparation 

1. Trituration 

 This method is used for finely divided insoluble powder particles or liquids insoluble 

powder are added by geometric dilutions liquids are added by making well in center. 

 Air pocket formation avoided. Involved the use of glass slab when small quantities are used 

mortar and pestle used when we have large quantities. 

2. Levigation 

 Incorporation of insoluble coarse particles. Also known as “wet grinding”. Insoluble coarse 

powder is rubbed with molten base or liquid or a semi solid base. 

 Considerable shearing force is applied to avoid grittiness. 

3. Fusion method 

 The fusion method is followed when the drugs and other solids are soluble in the cream 

base. The base is liquefied, and the soluble components are dissolved in the molten base. 

 The congeal mixture is then speculated or triturated to obtain a smooth texture. Care is 

taken to avoid thermal degradation of the base or other components during the fusion 

process 

4. Mechanical method 

 Water-removable creams are basically hydrophilic type emulsions. 

 Hydrophilic emulsifying agent is included in the aqueous phase in order to obtain stable 

oil-in-water dispersion. 

 

Evaluation of cream 

1. Colour 

To determine the color of the compound, 0.2 g of the material was placed against white 

background in diffuse day light, viewed by eye and its color should be determined 

accordingly.
[9]
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2. Odour 

To determine the odor of the compound, 0.4 g of the material was placed in a 5cm diameter 

watch glass, left for 15 minutes and there after the air above the sample was inhaled slowly and 

repeatedly. The strength of the odor was determined by classifying it as either non- existent, 

weak, distinct or strong and the odour sensation described as either aromatic, fruity, musky, 

mouldy or rancid.
[9]

 

 

3. Solubility 

The solubility of the material was described using the common descriptive phrases of solubility 

and the corresponding quantitative solubility ranges given in the BP 2013 and expressed in 

the terms of “parts”, which represented the number of milliliters (ml) of the solvent, in which 

1g of solid was soluble. (Table 1)
[9]

 

 

Table 1 

Descriptive phrase 
Approximate quantities of solvent by 

volume for 1 part of solute by weight 

Very soluble Less than 1 part 

Freely soluble From 1 to 10 parts 

Soluble From 10 to 30 parts 

Sparingly soluble From 30 to 100 parts 

Slightly soluble From 100 to 1000 parts 

Very slightly soluble From 1000 to 10000 parts 

Partially soluble More than 10000 parts 

 

4. Hygroscopicity 

To determine the hygroscopicity, first weigh the empty China dish and weigh the China dish 

with sample. Place the sample in electric oven and maintain the temperature for 24 hours, 

again weigh the dry sample. (Table 2).
[9]

 

 

 

 

Table 2 

Classification % water uptake at 25 c % rh[w/w] 

Non hydroscopic 0-0.12 

Slightly hydroscopic 0.2-2 

Moderately hydroscopic 2.0-15.0 

Very hydroscopic >15.0 
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5. Spreadability 

The spreadability of the sunscreen determined their therapeutic efficacy. The appropriate 

amount of sample was applied between two slides, and under specified load direction, and the 

two sides took the time in seconds to slide off. Spread ability was defined as the amount of 

time to take separate two slides in less time. 

 

Where, M = weight tied to upper slide 

 L = length of glass slide 

T = time taken to separate the slides.
[8]

 

 

6. Determination of viscosity 

The Brookfield viscometer (RVD-II +PRO) was used to test viscosity, with the proper 

number of spindles selected. A 50 ml beaker was used to hold 50 g of preparation until the 

spindle groove was dipped and rpm was set. Herbal sunscreen cream’s viscosity was 

measured at 5,10,20,50, and 100 rpm. The viscosity was computed using the factor obtained 

from the reading.
[8]

 

 

7. Determination of P
H

 

The P
H
 of sunscreen was determined using a digital P

H
 meter. P

H
 was measured after 1g of the 

formulation was dissolved in 100 ml of newly prepared distilled water for two hours. The 

purpose of this study was to guarantee that the P
H
 of the produced sunscreen is similar to the 

P
H
 of the skin (5.4-5.9) after 24 hours of use.

[8]
 

 

8. Rancidity 

Rancidification is the process of complete or incomplete oxidation or hydrolysis of fats and 

oils when exposed to air, light or moisture or by bacterial action, resulting in an unpleasant 

taste and odor. Rancidity is performed by using the phloroglucinol solution. The rancidity is 

due to the oxidation of the fats and oils; during oxidation free fatty acids are liberated. These 

free fatty acids react with phloroglucinol solution and give pink color indicating the rancidity of 

the product. 10 ml of cream was taken then added 10 ml of concentrated Hydrochloric acid 

and 10 ml of phloroglucinol solution and shaken for one minute. The cream should have 

passed the test if no pink color develops.
[4]
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9. Skin irritation test 

Three healthy rat groups (1273/PO/Re/S/09/CPCSEA), each with six rats of either sex, were 

used in the skin irritation investigation. The animals were fed conventional animal feed and 

had unlimited access to water. Hair was shaved from the back of the rats on one of the study 

days, and 5cm
2
 of the area was marked on both sides, with one side serving as a control and 

the other side being tested.
[8]

 

 

10. In vitro evaluation by uv spectroscopy 

1 gm quantity of formulated cream was weighed, transferred to 100 ml of volumetric flask and 

diluted to volume with n-butyl alcohol. Further, it was kept for ultra-sonication for 5 minutes 

and filtered through a cotton filter, discarding the initial 10 ml. Afterwards 5 ml aliquot was 

transferred to 25 ml of volumetric flask and the volume was adjusted with n-propyl alcohol. 

The absorption spectra of samples should be in the range between 290-400nm using 1cm 

quarts cell and n-butyl alcohol as blank solution.
[4]

 

 

11. Determination of sun protection factor (SPF) 

The efficacy of a sunscreen is usually expressed by the sun protection factor (SPF), which is 

defined as the UV energy required to produce a minimal erythema dose (MED) on protected 

skin, divided by the UV energy required to produce a MED on unprotected skin. 

 

 

 

The minimal erythemal dose (MED) is defined as the lowest time interval or dosage of UV 

light irradiation sufficient to produce a minimal, perceptible erythema on unprotected skin 

(wood et al., 2000; wolf et al., 2001) 

 

The higher the SPF, the more effective is the product in preventing sunburn. 

 

Nevertheless, it is necessary to standardize method to determine the SPF of the products. 

 

The photoprotection offered by topical sunscreen against solar ultra violet radiation exposure 

can be determined in vitro or in vivo, and it is ideally determined by photo testing in human 

volunteers. This type determination has been used for many years and although useful and 

precise, is a time consuming process, complex and expensive, particularly information 

concerning to the protection against long wavelength (UVA) is required (Azevedo et al., 



www.wjpr.net    │    Vol 12, Issue 15, 2023.     │    ISO 9001:2015 Certified Journal       │ 

Solai et al.                                                                            World Journal of Pharmaceutical Research 

148 

1999; Gasparoo et al., 1998). As a consequence, much effort has been devoted to the 

development of in vitro techniques for assessing the photoprotection of sunscreen 

compounds. 

 

The methods in vitro are two types. Methods which involve the measurement pf absorption or 

transmission of UV radiation through sunscreen product films in quartz plates or bio-

membranes, and methods in which the absorption characteristics of the sunscreen agents are 

determined based on the spectrophotometric analysis of dilute solutions (Fourneron et al., 

1999; Gordon et al., 1993; Mansur et al., 1986; Pissavini, M et al., 2003; Walters et al., 

1997). 

 

Mansur et al., (1979)), developed a very simple mathematical equation which substitutes the 

in vitro method proposed by Sayre et al., (1979), utilizing UV spectrophotometry and the 

following equation; 

 

 

 

Where; 

EE    - Erythemal effect spectrum,  

I       - Solar intensity spectrum, 

Abs - Absorbance of sunscreen product,  

CF   - Correction factor (=10) 

The values of EE×I are constants.  They were determined by Sayre et al., (1979), and shown 

in the table:3
[19]

 

 

Table 3 

Wavelength (𝝀 𝒏𝒎) EE×I (normalized) 

290 0.0150 

295 0.0817 

300 0.2874 

305 0.3278 

310 0.1864 

315 0.0839 

320 0.0180 
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CONCLUSION 

Due to increased knowledge of the need for protection of skin from the sun, it can be stated 

that the market for sunscreen chemicals, whether synthetic, natural, or combined, has a large 

potentials.
[7]

 UV radiation causes various damaging effect on the skin. It causes skin cancer, 

hyperpigmentation, photo-aging, sunburn and skin irritation. Herbs are eco-friendly and 

compatible compared to the synthetic ones.
[4]

 The use of natural sunscreen has been gaining 

significant attention of researches due to their safety, multiple biological actions on the skin 

and cost effectiveness. We have concluded that a good sunscreen cream should passes the 

abovementioned mentioned evaluation parameters, for the safety of the patients. 

 

REFERENCES 

1. The textbook of “Pharmaceutics the design and manufacturing of medicines” by Aulton’s, 

Fourth edition, Churchill Livingstone Elsevier, 2013. 

2. The textbook of “Pharmaceutical dosage forms and drug delivery system” by Ansel’s, 

Tenth edition, Wolters Kluwer Health, 2014. 

3. Maharaj, A. S., Nagdeve, A. D., Shah, A. D., & Pachghare, A. A. “Formulation and 

Evaluation of Polyherbal Sunscreen Cream”. International journal of pharmaceutical 

research and application, 2023; (8): 2896-2900. 

4. Patel, R. I., Patel, A. M., & Modi, B. D. “Formulation and evaluation of herbal 

sunscreen”. World journal of biology pharmacy and health sciences. eISSN: 2582-5542, 

2023. Article DOI: https://doi.org/10.30574/wjbphs.2023.13.2.0061. 

5. Soleimani, S., Yousefzadi, M., Babaei Mahani Nezhad, S., Pozharitskaya, O. N., & 

Shikov, A. N. “Potential of the ethyl acetate fraction of Padina boergesenii as a natural 

UV filter in sunscreen cream formulation”. Life, 2023; 13(1): 239. 

6. Tania, B. L., Dwiastuti, R., Lestari, A. B. S., & Setyaningsih, D. “Sunscreen Cream 

Formulation of Noni Leaf Extract (Morinda citrifolia L.)  with Emulsifier Combination of 

Tween 80 and Lecithin”. Pharmacy & Pharmaceutical Sciences Journal/Jurnal Farmasi 

Dan Ilmu Kefarmasian Indonesia, 2022; 9(3). 

7. Tina Negi., et al. “Formulation and evaluation of sun protective activity of Elaeocarpus 

angustifolia Blume”. YMER, 2022; 21: ISSUE 10 (Oct)- ISSN:0044-0477. 

8. Tiwari, R., Singh, I., Gupta, M., Singh, L. P., & Tiwari, G. “Formulation and Evaluation 

of Herbal Sunscreens: An Assessment Towards Skin Protection from Ultraviolet 

Radiation”. Pharmacophore, 2022; 13(3): 41-9. 

9. Ramya, R., Mariyappan, G., Venkatesan, M., Rajadurai, R., Vidhya, K., & Prem, M. 



www.wjpr.net    │    Vol 12, Issue 15, 2023.     │    ISO 9001:2015 Certified Journal       │ 

Solai et al.                                                                            World Journal of Pharmaceutical Research 

150 

“APPLICATION OF 2 2 FACTOIRAL DESIGN IN THE FORMULATION AND 

EVALUATION OF SUNSCREEN CONTAINING NON-NANO ZINC OXIDE AND 

POLYPODIUM LEUCOTOMOS”. World journal of pharmaceutical research, 2022; 11, 

3: 1608-1642. 

10. Yanuarti, R., Nurfitriyana, N., Zuchryanto, M., Pratama, G., Munandar, A., Ilhamdy, A. 

F., & Kurniawan, I. D. “Formulation and Evaluation of Sunscreen Cream from Moringa 

oleifera and Turbinaria conoides”. In E3S Web of Conferences, 2021; 324: 05001). EDP 

Sciences. DOI: https://doi.org/10.1051/e3sconf/202132405001. 

11. Putri, Y. D., Trilestari, R. D., & Fitri, Y. A. “FORMULATION AND IN VITRO SPF 

EVALUATION OF BREADFRUIT LEAVES [Artocarpus altilis (Parkinson) Fosberg] 

SUNSCREEN CREAM”. Jurnal Sains dan Teknologi Farmasi Indonesia, 2021; 10(1):   

8-15. 

12. Lee, Y. J., & Nam, G. W. “Sunscreen boosting effect by solid lipid nanoparticles-loaded 

fucoxanthin formulation”. Cosmetics, 2020; 7(1): 14. doi:10.3390/cosmetics 7010014. 

13. Yarovaya, L., Waranuch, N., Wisuitiprot, W., & Khunkitti, W. “Effect of grape seed 

extract on skin fibroblasts exposed to UVA light and its photostability in sunscreen 

formulation”. Journal of Cosmetic Dermatology, 2021; 20(4): 1271-1282. 

14. Suwandi, R., Anwar, E., Maharany, F., & Hidayat, T. “Characterization and formulation 

of sunscreen from seaweed Padina australis and Euchema cottonii slurry”. In IOP 

Conference Series: Earth and Environmental Science, 2020; 404: 1 - 012051. IOP 

Publishing. doi: 10.1088/1755- 1315/404/1/012051. 

15. Bhuptani, R. S., & Patravale, V. B. “Starch microsponges for enhanced retention and 

efficacy of topical sunscreen”. Materials Science and Engineering: C, 2019; 104: 

109882. 

16. Pratama, G., Yanuarti, R., Ilhamdy, A. F., & Suhana, M. P. (May). “Formulation of 

sunscreen cream from Eucheuma cottonii and Kaempferia galanga (zingiberaceae)”. In 

IOP Conference Series: Earth and Environmental Science, 2019; 278: 1 - 012062). IOP 

Publishing. doi:10.1088/1755- 1315/278/1/012062. 

17. Mosa, F. A., & Makhlouf, R. O. “Sunscreen Cream Formulation with Natural Ingredients, 

including Arabic gum and Beeswax Foundation”. Sirte University Scientific Journal, 

2019; 9(2): 1-11. 

18. Smaoui, S., Hlima, H. B., Chobba, I. B., & Kadri, A. “Development and stability studies 

of sunscreen cream formulations containing three photo- protective filters”. Arabian 

Journal of Chemistry, 2017; 10: S1216-S1222. 



www.wjpr.net    │    Vol 12, Issue 15, 2023.     │    ISO 9001:2015 Certified Journal       │ 

Solai et al.                                                                            World Journal of Pharmaceutical Research 

151 

19. Dutra, E. A., Oliveira, D. A. G. D. C., Kedor-Hackmann, E. R. M., & Santoro, M. I. R. M. 

“Determination of sun protection factor (SPF) of sunscreens by ultraviolet 

spectrophotometry”. Revista Brasileira de Ciências Farmacêuticas, 2004; 40: 381-385. 

20. He, H., Li, A., Li, S., Tang, J., Li, L., & Xiong, L. “Natural components in sunscreens: 

Topical formulations with sun protection factor (SPF)”. Biomedicine & 

pharmacotherapy= Biomedecine & pharmacotherapie, 2020; 134: 111161-111161 

21. Offord, E. A., Gautier, J. C., Avanti, O., Scaletta, C., Runge, F., Krämer, K., & Applegate, 

L. A. “Photoprotective potential of lycopene, β-carotene, vitamin E, vitamin C and 

carnosic acid in UVA-irradiated human skin fibroblasts”. Free Radical Biology and 

Medicine, 2002; 32(12). 

22. Amnuaikit, T., & Boonme, P. “Formulation and characterization of sunscreen creams with 

synergistic efficacy on SPF by combination of UV filters”. Journal of Applied 

Pharmaceutical Science, 2013; 3(8). 

23. Kale, S., Sonawane, A., Ansari, A., Ghoge, P., & Waje, A. “Formulation and in-vitro 

determination of sun protection factor of Ocimum basilicum, Linn. leaf oils sunscreen 

cream”. Int. J. Pharm. Pharm. Sci, 2010; 2(4). 

24. Mota, M. D., da Boa Morte, A. N., e Silva, L. C. R. C., & Chinalia, F. A. “Sunscreen 

protection factor enhancement through supplementation with Rambutan (Nephelium 

lappaceum L) ethanolic extract”. Journal of Photochemistry and Photobiology B: 

Biology, 2020; 205. 

25. Kumar, I., Thakur, B., Sharma, A., & Thakur, R.” Formulation and evaluation of herbal 

oil-based itraconazole cream for fungal infection”. Asian J Pharm Clin Res, 2020; 13(11). 

26. Hanafi, N., Amiri, F. T., Shahani, S., Enayatifard, R., Ghasemi, M., & Karimpour, A. A.” 

Licorice cream promotes full-thickness wound healing in Guinea pigs”. J. Res. Pharm, 

2018; 22(1). 

27. Safriani, R., Sugihartini, N., & Yuliani, S. “Physical characteristic and irritation index of 

Syzigium aromaticum essential oil in O/W and W/O creams”. In IOP Conference Series: 

Materials Science and Engineering, 2017; 259. IOP Publishing. 

28. https://www.stylecraze.com/articles/side-effects-of-using-sunscreen/#side- effects-of-

sunscreen. 

29. https://www.stylecraze.com/articles/sunscreen-why-use/. 

https://www.stylecraze.com/articles/side-effects-of-using-sunscreen/#side-effects-of-sunscreen
https://www.stylecraze.com/articles/side-effects-of-using-sunscreen/#side-effects-of-sunscreen
https://www.stylecraze.com/articles/side-effects-of-using-sunscreen/#side-effects-of-sunscreen
http://www.stylecraze.com/articles/sunscreen-why-use/
http://www.stylecraze.com/articles/sunscreen-why-use/

