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Exposure to ultraviolet (UV) radiation can cause oxidative stress, premature aging, and even skin cancer, so it is
necessary to develop sunscreens based on natural ingredients that are safe and effective. Secang wood (Caesalpinia
sappan L.) is known to contain phenolic compounds and brazilin which have antioxidant activity and have the potential
as photoprotective agents. This study aims to develop a sunscreen gel formulation from ethanol extract of secang
wood and evaluate its antioxidant activity, Sun Protection Factor (SPF) value, physical characteristics, and stability.
Extraction was carried out using the maceration method using 96% ethanol. Antioxidant activity was determined
using the DPPH method, while sunscreen activity was analyzed in vitro using UV-Vis spectrophotometry with the
Mansur method. The gel was formulated in four formulas with varying extract concentrations (0.85% and 1.7%) and
Carbopol (0.75% and 1%). Evaluation of the preparation included organoleptic tests, homogeneity, pH, viscosity,
syneresis, spreadability, adhesion, and accelerated stability. The results showed that the ethanol extract of
sappanwood has strong antioxidant activity with an IC50 value of 58.503 pg/mL. The SPF values of the extract at
concentrations of 500, 850, and 1000 ppm were 49.59; 46.64; and 45.86, respectively, which are included in the high
protection category. The SPF value of the gel preparation ranged from 15.11 to 22.36, with formula F2 (0.85% extract
and 1% Carbopol) producing the highest SPF value of 22.355 + 0.085. All formulas met the physical quality
requirements of topical preparations with a pH range of 4.59-4.91, viscosity of 122.8-283.7 P, spreadability of 4.40-
5.38 cm, and adhesiveness of 4.3-4.6 seconds. The results of the study indicate that the ethanol extract of
sappanwood has the potential to be developed as an active ingredient in natural sunscreen in the form of a stable,
safe, and effective gel preparation.
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1. Introduction

Exposure to ultraviolet (UV) radiation is one of the main environmental factors contributing to skin damage.
UV rays, particularly UV-A (320-400 nm) and UV-B (290-320 nm), can trigger the formation of reactive
oxygen species (ROS), which cause oxidative stress, lipid peroxidation, DNA damage, inflammation,
hyperpigmentation, premature aging, and an increased risk of skin cancer (Al-Sadek & Yusuf, 2024).
Increasing sun exposure due to global climate change and outdoor activities has led to a growing need for
skin protection products (Haykal et al., 2025).

The use of sunscreen is an effective preventive strategy to protect the skin from the harmful effects of
ultraviolet radiation. The effectiveness of a sunscreen is generally expressed through its Sun Protection
Factor (SPF), which describes the product's ability to reduce the effects of erythema caused by UV exposure
(Henderson et al., 2022). Conventional sunscreen products generally use synthetic active ingredients such
as oxybenzone, octinoxate, avobenzone, and octocrylene. However, long-term use of synthetic ingredients
has been reported to cause various side effects, such as skin irritation, allergic reactions, endocrine
disruption, and potentially negative impacts on the aquatic environment (Alnugaydan, 2024).
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In recent years, research into the use of natural ingredients as photoprotective agents has experienced rapid
development. Bioactive compounds derived from plants are known to have high antioxidant activity, thus
being able to ward off free radicals formed due to exposure to ultraviolet light (Budzianowska et al., 2025).
Furthermore, natural ingredients tend to be safer, more biocompatible, and more acceptable to consumers,
as the trend towards the use of herbal and natural cosmetic products increases. One plant that has great
potential to be developed as an active ingredient in natural sunscreens is sappan wood (Caesalpinia sappan
L) (Vij et al., 2023). This plant has long been used in traditional medicine because it contains various
efficacious secondary metabolites, including brazilin, brazilein, flavonoids, phenolics, tannins, and saponins.
Brazilin is the main component of sappan wood, which is known to have antioxidant, anti-inflammatory,
antimicrobial, and protective activity against cell damage caused by oxidative stress (Insuan et al., 2024).

Antioxidant activity is closely related to a substance's ability to provide protection against ultraviolet
radiation exposure (Solano, 2020). Antioxidants work by neutralizing free radicals, thereby inhibiting
biomolecular damage to skin tissue (Michalak, 2022). Several studies have reported that sappanwood
extract has high antioxidant capacity and has the potential to be used as an active ingredient in functional
cosmetics, including sunscreen preparations. In this study, the ethanol extract of sappanwood showed
strong antioxidant activity with an IC50 value of 58.503 pg/mL. Based on the classification of antioxidant
activity, this value is categorized as a strong antioxidant, indicating the presence of bioactive compounds
that have the potential to provide photoprotective effects (Bouteche et al., 2024).

In addition to its antioxidant activity, the ability of sappanwood extract to absorb ultraviolet radiation is also
an important parameter in the development of sunscreen preparations (Tarumiyo et al., 2025). The results
of measuring the SPF value of sappanwood ethanol extract showed a range of values between 45.85-
49.59 at a concentration of 500-1000 ppm. This value is categorized as high protection and indicates that
sappanwood extract has good ability to inhibit UV light penetration to the skin surface (Shi et al., 2025).
These findings strengthen the potential of sappanwood as a source of natural sunscreen active ingredients
that can be further developed in the form of topical pharmaceutical preparations (Wirawati et al., 2023).

Gel preparations are chosen as topical delivery systems because they offer several advantages over other
dosage forms, including a cooling sensation on the skin, ease of application, non-stickiness, ease of washing
off with water, and good release of active ingredients (Barnes et al., 2021). These characteristics make gels
a suitable dosage form for modern sunscreen products. However, the success of gel formulations is greatly
influenced by the type and concentration of the gelling agent used (Abdeltawab et al., 2020).

Carbopol is a synthetic gelling agent widely used in gel formulations because it produces high viscosity at
low concentrations, has good physical stability, is compatible with various active ingredients, and produces
a clear gel appearance (Pahlevi et al., 2026). Variations in carbopol concentration are known to affect the
physical characteristics of the preparation, including homogeneity, pH, viscosity, spreadability, adhesion,
syneresis, and storage stability. Furthermore, changes in the physical properties of the preparation can also
impact the effectiveness of photoprotection, as indicated by the SPF value (Infante et al., 2021).

Several previous studies have reported the antioxidant activity and photoprotective potential of
sappanwood extract, however, studies on sunscreen gel formulations based on sappanwood extract with
varying Carbopol concentrations and evaluation of its physical stability are still relatively limited (Luo et al,,
2025). Therefore, this study was conducted to develop a sunscreen gel formulation from ethanol extract of
sappanwood (Caesalpinia sappan L.) using Carbopol as a gelling agent at different concentrations and to
evaluate the physical characteristics, stability of the preparation, and effectiveness of protection against
ultraviolet radiation through in vitro determination of SPF values (Saryanti et al., 2022). The results of this
study are expected to provide scientific contributions in the development of herbal cosmetic products based
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on natural ingredients that are safe, effective, and have added value as an alternative to synthetic
sunscreens.

2. Literature Review and Problem Statement
Ultraviolet Radiation and the Need for Sunscreen Development

Exposure to ultraviolet (UV) radiation, particularly UV-A and UV-B, is a major cause of skin damage.
Continuous exposure can increase the formation of Reactive Oxygen Species (ROS), triggering oxidative
stress, DNA damage, lipid peroxidation, inflammation, hyperpigmentation, premature aging, and increasing
the risk of skin cancer. This condition is exacerbated by increased sunlight intensity due to climate change
and increased outdoor activity. Therefore, the use of sunscreen is an effective preventive measure to protect
the skin from the negative effects of UV radiation. Sunscreen effectiveness is generally measured by the
Sun Protection Factor (SPF) value, which indicates a product's ability to reduce the effects of erythema
caused by ultraviolet light exposure. Although synthetic sunscreens have been widely used, various studies
have reported that some synthetic active ingredients have the potential to cause irritation, allergies,
endocrine disruption, and have negative impacts on the environment, thus encouraging the development
of sunscreens based on natural ingredients that are safer and more environmentally friendly.

Potential of Secang Wood Extract (Caesalpinia sappan L.) as an Active Ingredient in Sunscreen

Sappan wood (Caesalpinia sappan L.) is a medicinal plant that has great potential as a source of active
ingredients in natural sunscreens because it is rich in secondary metabolites, such as brazilin, brazilein,
flavonoids, phenolics, tannins, and saponins. These compounds are known to have high antioxidant activity,
thus neutralizing free radicals formed due to exposure to ultraviolet light. This antioxidant activity plays an
important role in preventing biomolecular damage to skin tissue and supporting photoprotection
mechanisms. Various studies have shown that ethanol extract of sappan wood has strong antioxidant
activity with an ICso value that is included in the strong antioxidant category, and has an SPF value that is
in the high protection category. These findings indicate that sappan wood extract not only functions as an
antioxidant but also has the ability to absorb ultraviolet radiation, so it has the potential to be developed as
an active ingredient in cosmetic and topical pharmaceutical preparations.

Gel Formulation as a Sunscreen Delivery System

Gel is a topical dosage form often chosen in sunscreen formulations due to its various advantages, such as
providing a cooling sensation upon application, being easy to spread evenly on the skin surface, being non-
sticky, being easy to clean with water, and being able to optimally release active ingredients. These
characteristics increase comfort of use and thus have the potential to increase consumer compliance in
using sunscreen. The success of gel formulations is greatly influenced by the choice of gelling agent, as this
material determines the physical properties, stability, and release ability of the active ingredient from the
preparation. Therefore, selecting the right delivery system is a crucial aspect in the development of natural-
based sunscreen products to achieve effectiveness and good quality.

The Role of Carbopol in the Development of Sunscreen Gel

Carbopol is a synthetic gelling agent widely used in gel formulations because it produces high viscosity at
low concentrations, provides a clear gel appearance, has good physical stability, and is compatible with
various active ingredients. Variations in Carbopol concentration are known to affect the physical
characteristics of the gel, such as pH, homogeneity, viscosity, spreadability, adhesion, syneresis, and
stability during storage. Changes in these physical characteristics can also affect the release of active
substances and the effectiveness of photoprotection as indicated by the SPF value. Although research on
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the antioxidant activity and photoprotective ability of sappanwood extract has been widely conducted,
studies on the formulation of sunscreen gels from sappanwood extract with varying Carbopol
concentrations and evaluation of physical characteristics, stability, and SPF effectiveness are still limited.
Therefore, research on the development of sunscreen gel formulations from sappanwood extract using
varying Carbopol concentrations is important to produce stable, effective preparations that meet
pharmaceutical quality requirements.

Problem Statement
The Problem of Ultraviolet Radiation Exposure to Skin Health

Increasing exposure to ultraviolet light due to climate change and increased outdoor activity has led to a
growing risk of skin damage. Using sunscreen is essential for skin protection, but commercially available
products are still dominated by synthetic active ingredients that have the potential to cause side effects for
both health and the environment. This situation highlights the need to develop safer, more natural
alternatives to sunscreen.

The Potential of Secang Wood that Has Not Been Optimally Utilized

Sappan wood extract is known to contain high levels of antioxidant compounds and photoprotective
properties, making it a potential active ingredient in natural sunscreens. However, most research has
focused on testing the extract's antioxidant activity and SPF value, while development into a ready-to-use
topical pharmaceutical product is still relatively limited. Therefore, research is needed to develop more
applicable forms of sappanwood extract.

The Effect of Carbopol Concentration on the Quality of Sunscreen Gel

The success of a gel formulation is greatly influenced by the concentration of the gelling agent used.
Variations in Carbopol concentration can affect the physical characteristics of the preparation, such as
viscosity, pH, homogeneity, spreadability, adhesion, and storage stability. These changes in physical
properties also have the potential to affect the release of active ingredients and the effectiveness of
protection against ultraviolet light. Therefore, a formulation with an optimum Carbopol concentration is
necessary to obtain a gel preparation that meets quality requirements.

Research Gaps and Urgency of Formulation Development

Until now, there are still few studies that comprehensively examine the development of sunscreen gel
formulations from sappan wood extract with varying Carbopol concentrations accompanied by evaluation
of physical characteristics, stability, and SPF values in vitro. This research gap is the basis for conducting
the study "Development of Sunscreen Gel Formulations from Secang Wood Extract (Caesalpinia sappan
L.)" to produce a stable gel formulation, effectively providing protection against ultraviolet radiation, and
has the potential to be an alternative herbal sunscreen product that is safe and economical.

3. Method

This research is an experimental study with a quantitative approach aimed at developing a sunscreen gel
formulation containing the active ingredient of ethanol extract of sappan wood (Caesalpinia sappan L.) and
evaluating its antioxidant activity, Sun Protection Factor (SPF) value, and physical characteristics. The study
was conducted at the Pharmaceutical and Natural Products Laboratory of the Muslim University of
Indonesia, Makassar, from August to December 2025.

The sappanwood samples were obtained from Bone Regency, South Sulawesi. The raw material was cut
into small pieces, shaved, dried, and then extracted using a maceration method with 96% ethanol. A total

Development of Sun Screen Gel Formulation from Secang Wood Extract (Caesalpinia sappan L.). Wahidin et.al



Jurnal Kesehatan, Rekam Medis dan Farmasi (JUK-Medifa) ISSN 2963-993X
Vol. 4, No. 02, 2026, pp. 62-73 66

of 200 g of sappanwood powder was macerated using 2.5 L of ethanol for 72 hours with periodic stirring.
The filtrate was filtered and then evaporated using a rotary evaporator at 60°C and 60 rpm until a thick
extract was obtained.

The antioxidant activity of the extract was determined using the DPPH method. A 50 ppm DPPH solution
was prepared in absolute methanol, while the extract solutions were prepared at various
concentrations.(Mensor et al., 2001). A total of 0.5 mL of sample solution was mixed with 3.5 mL of DPPH,
incubated for 30 minutes in the dark, then the absorbance was measured using a UV-Vis
spectrophotometer at a wavelength of 516 nm. Quercetin was used as a positive control.(kumar et al.,
2026).

The sunscreen gel is formulated in four formulas with varying concentrations of sappanwood extract
(0.85% and 1.7%) and Carbopol as a gelling agent (0.75% and 1%). The formulas also contain
triethanolamine, sodium benzoate, glycerin, propylene glycol, and distilled water. The gel is made by
dispersing Carbopol in distilled water, followed by the addition of triethanolamine, additional ingredients,
and extracts until a homogeneous preparation is obtained.(Eryani et al., 2025)Accelerated stability testing
was conducted using the freeze-thaw cycling method for five cycles, each at 5°C and 35°C for 12 hours.
Physical quality evaluation included organoleptic, homogeneity, pH, viscosity, rheology, spreadability,
adhesiveness, and syneresis.(Hafifah et al., 2025).

Sunscreen activity was determined in vitro using UV-Vis spectrophotometry at a wavelength range of 290-
320 nm with 5 nm intervals. The SPF values of the extracts and gel preparations were calculated using the
Mansur equation based on the absorbance data obtained. All tests were conducted in triplicate, and data
were analyzed descriptively and using ANOVA to determine the effect of treatment on the characteristics
of the preparations.(Ansarian et al., 2022).

4. Results and Discussion
Result

Antioxidant Activity of Secang Wood Extract
Table 1. Antioxidant activity of ethanol extract of sappan wood (Caesalpinia sappan L.)
Concentration (ppm) Sample Absorbance % Inhibition

20 0.611 23.63
40 0.506 36.75
60 0.390 51.25
80 0.308 61.50
100 0.221 72.37

IC50 value = 58.503 pg/mL

ExtractethanolSappan wood exhibited strong antioxidant activity with an IC50 value of 58.503 pg/mL. This
value indicates good antioxidant potential for development as a natural sunscreen active ingredient.
Table 2. Antioxidant activity of quercetin
Concentration (ppm) Sample Absorbance % Inhibition

2 0.777 0,272
4 0.718 13,389
6 0.677 18,335
8 0.617 25,572
10 0.568 31,487

IC50 value = 15.899 pg/mL
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Quercetin has higher antioxidant activity than sappanwood extract and was used as a positive comparison
in this study.

SPF Value of Secang Wood Ethanol Extract
Table 3. SPF value of sappanwood ethanol extract
Concentration SPF value
500 ppm 49.59
850 ppm 46.64
1000 ppm 45.86

The ethanol extract of sappanwood has a relatively high SPF value, ranging from 45-50, making it a
potential active ingredient in sunscreen.

SPF Value of Gel Preparation
Table 4. SPF value of sappanwood ethanol extract gel preparation
Formula SPF value
F1 20.116 £ 0.198
F2 22.355 + 0.085
F3 19.804 + 0.074
F4 15.110 + 0.093

Information:
F1 = Extract 0.85%; Carbopol 0.75%
F2 = Extract 0.85%; Carbopol 1%
F3 = Extract 1.7%; Carbopol 0.75%
F4 = Extract 1.7%; Carbopol 1%
Formula F2 shows the highest SPF value compared to other formulas.

Physical Evaluation of Preparations
a. Organoleptic
Table 5. Organoleptic test results

Formula Color Smell Consistency
F1 Red Typical of sappanwood Rigid
F2 Red  Typical of sappanwood Rigid
F3 Red Typical of sappanwood Rigid
F4 Red  Typical of sappanwood Rigid

All formulas had stable physical characteristics without changes in color, odor or consistency after
stability testing.
b. Homogeneity
Table 6. Results of homogeneity test

Formula Before After

F1 Homogeneous Homogeneous
F2 Homogeneous Homogeneous
F3 Homogeneous Homogeneous
F4 Homogeneous Homogeneous

All four formulas meet the requirements for homogeneity of gel preparations.
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c. pH
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Table 7. pH value of the

preparation

Formula Before

After

F1 491 £ 0.241
F2 470 £ 0.011
F3 4.86 = 0.026

4.86 = 0.145
476 £ 0.115
4.88 + 0.035
459 + 0.134

F4 460 +0.116
Uji pH
4,91 4,86 4,70 4’76

F1 F2

4,86 4,88 4,60 4,59

F3 F4

H Sebelum ™ Sesudah

Figure 1.pH test of sunscreen gel of sappanwood ethanol extract before and after stability test
Based on table 7 and figure 1 above, it shows that all formulas have a pH according to the standard
for topical preparations, namely 4.5-8.0.

d. Syneresis

0,6
0,5
0,4
0,3
0,2
0,1

% Sineresis

Table 8. Percentage of

syneresis

Formula 24 hours 48 hours 72 hours

F1 0.026 0.046 0.113
F2 0.047 0.113 0.193
F3 0.033 0.100 0.580
F4 0.107 0.227 0.307
Uji Sineresis
0,580
0,307
0,227 0.193
9,047 0,107 002,11)3100 0,11
0,08709/033 )
0000 =1 | -i .
HO H1 H2 H3
Waktu (Hari)
mFl mF2 mF3 mF4

Figure 2.Syneresis test of sunscreen gel of ethanol extract of sappanwood before and after

stability t

est

Table 8 and Figure 2 show that formula F1 shows the lowest water loss so it has better physical

stability.

Development of Sun Screen Gel Formulation from Secang Wood Extract (Caesalpinia sappan L.). Wahidin et.al



Jurnal Kesehatan, Rekam Medis dan Farmasi (JUK-Medifa) ISSN 2963-993X
Vol. 4, No. 02, 2026, pp. 62-73 69

e. Viscosity
Table 9. Viscosity of gel preparations
Formula Before (P) After (P)

F1 149.6 142.1
F2 286.4 283.7
F3 398.9 122.8
F4 225.6 201.1
Uji Viskositas
500,0
398,9
400,0
286,283,7
300,0

Vikositas (P)

225 6201 1
200,0 149,6142,1 122,8
0,0
F1

H Sebelum M Sesudah

Figure 3.Viscosity test of wood ethanol extract sunscreen gel
sappan wood before and after stability test
Based on table 9 and figure 3, it shows that all formulas still meet the viscosity requirements for
sunscreen preparations according to SNI.
f. Spread Power
Table 10. Spreadability of the preparation
Formula 300 g (cm)

F1 5.38
F2 4.48
F3 4.40
F4 4.46

Uji Daya Sebar

6 531 5,38
5,21 .
4,89 2,13

=5 L . T
g ﬂ, ) X
L /
S
o
S 3
(7]
© 2
©
(=

0

0 1 2 3 4 5 6
—.—f1 —e—P2 F3 F4

Figure 4.Spreadability test of sunscreen gel from sappanwood ethanol extract after stability test
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Table 10 and Figure 4 show that formula F1 shows the best spreading power compared to other
formulas.
g. Adhesive Power
Table 11. Adhesive power of the preparation
Formula Adhesive Power (seconds)

F1 4.6 +0.577
F2 43+ 0577
F3 4.6 +0.577
F4 43+ 0577

Uji Daya Lekat
4,6 4,6
4,5 4,3 4,3
4
3,5
2,5
2
1,5
1
F1 F2 F3 F4

Formula

Daya Lekat (detik)

Figure 5.Adhesion test of sunscreen gel of sappanwood ethanol extract after stability test
From table 11 and figure 5 it can be seen that all formulas meet the minimum adhesive strength
requirements of =4 seconds.

Discussion

Ethanol extract of sappan wood (Caesalpinia sappan L.) exhibited strong antioxidant activity with an IC50
value of 58.503 pg/mL. This activity is thought to originate from the presence of phenolic compounds,
flavonoids, and brazilin, which act as hydrogen atom donors to neutralize free radicals. High antioxidant
activity is closely related to a substance's ability to protect the skin against oxidative stress caused by
ultraviolet light exposure.(Chen et al., 2021).

Measurements of the extract's SPF value showed an SPF range of 45.86-49.59, which is considered high
protection. These results indicate that sappanwood extract has the ability to effectively absorb ultraviolet
radiation. The presence of chromophore groups in the flavonoid and phenolic compounds allows the extract
to absorb UV radiation energy, thereby reducing skin cell damage caused by sun exposure.(Fonseca et al.,
2023). Sunscreen gel formulations using varying concentrations of extract and Carbopol produced SPF
values between 15.11-22.35. Based on the FDA category, these values are included in the moderate to
high protection category. Formula F2 provided the highest SPF value, namely 22.355 + 0.085. These results
indicate that the combination of 0.85% extract with 1% Carbopol is able to produce an optimal gel system
to maintain the photoprotective activity of the active ingredients.

Physical quality testing showed that all formulas met the requirements for topical preparations.
Organoleptic testing revealed no changes in color, odor, or consistency during storage. The red color is
derived from brazilin, the main compound in sappanwood. The pH of all formulas ranged from 4.59 t0 4.91,
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thus matching the physiological pH of the skin and making them safe for topical use. Homogeneity testing
demonstrated an even distribution of components without any coarse particles. Physical stability was also
supported by the low percentage of syneresis in all formulas, particularly F1, which had the lowest water
loss.

The viscosity of the formulation was within the Indonesian National Standard (SNI) standard range for
sunscreen products, while rheology tests showed a plastic flow pattern commonly found in Carbopol-based
gel systems. This characteristic is important because it allows the formulation to remain stable during
storage while still being easy to apply to the skin. Spreadability results showed that formula F1 had the best
spreadability with a diameter reaching 5.38 cm, while all formulas had an adhesive strength above 4
seconds. These conditions indicate that the gel is able to maintain contact with the skin surface for a
sufficiently long time, thus increasing the effectiveness of protection against ultraviolet radiation exposure.
This study shows that the ethanol extract of sappanwood has excellent potential as an active ingredient in
natural sunscreens. The formula with an extract concentration of 0.85% and Carbopol 1% produced the
best balance between photoprotective activity, physical stability, and pharmaceutical characteristics that
meet the quality standards for topical preparations..

5. Conclusion

This study successfully developed a sunscreen gel preparation with active ingredients of ethanol extract of
sappan wood (Caesalpinia sappan L.) with varying concentrations of extract and Carbopol as a gelling
agent. The ethanol extract of sappan wood showed strong antioxidant activity with an IC50 value of 58.503
pug/mL, indicating its potential as a natural antioxidant source for topical cosmetic and pharmaceutical
applications. In addition, the extract has high photoprotective activity with SPF values ranging from 45.86-
49.59, thus meeting the criteria as a natural sunscreen active ingredient.

The four gel formulas developed maintained good physical characteristics during storage and met the
quality requirements for topical formulations. Evaluation results showed that all formulas exhibited stable,
homogeneous organoleptic properties, a pH consistent with the skin's physiological pH, a viscosity that met
standards, and adhesiveness and spreadability that supported comfortable application. Stability testing also
demonstrated relative stability with low syneresis after accelerated storage.

The SPF value of the gel preparation ranged from 15.11-22.35 which is included in the medium to high
protection category. Formula F2 containing 0.85% sappanwood extract and 1% Carbopol produced the
highest SPF value of 22.355 + 0.085 and showed good and stable physical characteristics. Overall, this
study proves that the ethanol extract of sappanwood has the potential to be developed as a natural
sunscreen active ingredient in the form of an effective, stable, and safe gel preparation as an alternative to
synthetic sunscreens.
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