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Abstract

Actinic keratosis (AK), is a precancerous lesion formed on sun-exposed skin of
individuals exposed to long-term ultraviolet (UV) light and may eventually progress to
squamous cell carcinoma in the absence of treatment. In this study, the researchers
examined the protective action of Curcuma longa gel from UVB-induced AK in Balb/c
mice. Fifteen mice were first treated with three (3) different concentrations of gel (0.1%,
0.5%, 1.1%) and a positive and a negative control before being irradiated with UVB light
from a 311lnm UV lamp for four (4) hours on the first session, a 30-minute break, and
another 4 hours for the second session, everyday. After fourteen (14) days of irradiation, the
mice were subjected to histopathological analysis using 3 parameters namely, presence of
cellular atypia, stratum corneum morphology, and epidermal thickness. The phytochemical
analysis showed the presence of phenols, glycosides, reducing sugars, and quinones. The
dermatological testing of the different concentrations to the 3 guinea pigs showed no
erythema and edema, confirming it is safe for application. The preventive effects of
Curcuma longa gel showed a dose-dependent effect, wherein the 1.1% of Curcuma longa
gel was the most effective in preventing the presence of cellular atypia, the hallmark of AK,
and also in preventing epidermal thickness, alongside 0.5% Curcuma long gel, making it
the most effective concentration. Kruskal-Wallis and Dunn’s post hoc analysis indicated
that the most effective concentration (1.1%) was similar to the positive control for all
analyzed parameters, and significantly better than the negative control. The 1.1% Curcuma
longa gel’s physicochemical properties were also evaluated. Having a deep yellow color,
smooth texture, pH 5-6 along with a good spreadability and a viscosity of 4,970 cP. Based
on this, it can be concluded that 1.1% of Curcuma longa gel is a good topical
photoprotective formulation in the prevention of UVB-induced AK.
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1. Introduction
Skin is regarded as the body’s first and foremost line of defense against health

threats such as pathogens, toxins, injury and UV light and helps maintain balance of water
and temperature within the skin (Proksch et al., 2023). The stratum corneum is a “brick and
mortar” barrier covering the uppermost layer of skin (Proksch et al., 2023) and is made up
of corneocytes (bricks) and intercellular lipids (mortar) to prevent water loss and to provide
an obstacle to entry of unwanted elements. These essential skin functions are shared with
the scalp, but the scalps is different because it has more hair follicles and sebaceous glands,
making it more oily, more sensitive and more vulnerable to barrier damage and conditions
such as dandruff and seborrheic dermatitis. (Marquardt et al., 2021; Proksch et al., 2023).

UV is still the most critical of the environment affecting scalp structure. Both UVA
and UVB light may penetrate skin, activating oxidative stress, DNA damage,
inflammations, and hair follicles dysfunctions, while UVB can initiate direct damage at the
epidermal level (Sakhiya et al., 2019; Proksch et al., 2023). Because hair intermittently
blocks sunlight from the scalp and thereby damages barrier function, actinic damage and
many other UV-induced diseases.(Arai et al., 2014; Sil et al., 2018).

For outdoor workers especially, such as construction workers, farmers and
fishermen with a high level of sun exposure, this has had the most serious impact.
Occupational UV doses are commonly over doses prescribed for skin, and reflective
surfaces such as water, which exacerbate exposure (Modenese et al., 2019). Such risks have
become particularly concerning in the case of the Philippines because of prevalent annual
UV levels throughout the country and the high presence of UV-induced skin cancers in the
Philippines, according to the Philippine Dermatological Society, between 2011 and 2021
2,102 basal cell carcinomas and 614 squamous cell carcinomas were reported, but probably
a small percentage owing the absence of reports and poor access to care (Tan et al., 2022).

In terms of potential plant-based protection against UV-induced damages, Curcuma
longa (turmeric) has shown an effective anti-UV-induced skin damage. The major
ingredients in turmeric rhizomes including curcumin have various active compounds that
serve as anti-oxidant and anti-inflammatory, as well as wound healing to neutralize reactive
oxygen species, suppress pro-inflammatory signaling and inhibit collagen-degrading
enzymes with approaches such as delivery in a nanoparticle, where challenges in terms of
low water solubility, poor penetration and skin staining are circumvented (Wen et al., 2023;
Goenka et al., 2021). However, there are considerable gaps in the existing data. Such
studies largely consider general skin models and ignore the distinct characteristics of the
scalp and hair follicles (Mayangsari et al., 2024). Additional strides are required in
investigating curcumin based in vivo effects of uv-induced scalp damage, their mechanism
of action, the effectiveness of a topical formulation of curcumin dosage sensitivity and
long-term solubility of curcumin (Hosseini et al., 2018; Kantassa et al., 2025). Its low
stability, water solubility and intense color have impeded the application of curcumin in
patients and its use by patients (Wen et al., 2023; Goenka et al., 2021).



To address these knowledge and utility limitations, the present study will develop a
scalp-specific Curcuma longa gel which will increase tropical delivery, stability and ease of
care. It will be assessed based on a UV-resistant and UV-tolerant model on a scalp and its
anti-UV action will be documented by histopathological analysis of oxidative stress,
inflammation, and follicular injury markers (Heng et al., 2025; Kantassa et al., 2025).
Given that the study is directed towards the scalp, this research may lead to more
translational results, and support the formulation of a translatable alternative for the
prevention of UV-induced diseases to the scalp.

2. Objectives

The objectives of the current study were the following three, to investigate if there is a
prevention of actinic keratosis in the scalp in Balb/c mice after ultraviolet (UV) exposure to
gel formulation based upon Curcuma longa. First objective, conduct a histopathological
study of the histopathological examination on cellular atypia, structure of stratum corneum
and epidermal thickness to determine the best concentration of Curcuma longa gel (0.1%,
0.5%, and 1.1%) in the prevention of actinic keratosis in Balb/c mice. Second, to ascertain
how the best concentration was able to prevent it compared with either positive control or
negative control for the same histopathological examining parameters. Third, to determine
physicochemical properties of the most effective concentration of Curcuma longa gel on
color, texture, pH, spreadability, and viscosity.

3. Materials and methods
This section describes the research procedures to investigate the preventive effects

of Curcuma longa gel against UVB- induced Actinic Keratosis (AK) in BALB/c mice.
Here the study has described the research design, duration of the study, locale, test animals
and data collection techniques and other methods used in the study.

Research Design

An experimental research design was utilized in this research design as it permits
controllable manipulation of factors such as; UV exposure and treatment with Curcuma
longa to generate a relationship between causality in preventing the formation of
ultraviolet-induced Actinic keratosis in Balb/c mice. It was an appropriate choice as
experimental research design has proven to be an effective approach to test the hypothesis
under strict conditions where specific influences of Curcuma longa in preventing damage
from UV radiation can be observed. In an experimental design controlled dosage of
Cucuma longa extract, positive control, negative control, and UV radiation were
administered to the mice, to study and record cellular atypia, morphology of stratum
corneum and epidermal thickness. An experimental research design was useful to know
how Curcuma longa decreases damage induced by UV, where parameters of the preceding
were reduced by the former and was in consistent with previous studies about antioxidant
and anti inflammatory action of Curcuma longa (Aggarwal & Harikumar, 2009; Ceryn et
al., Prasad et al., 2014).



Test Animals
For the in-vivo experiment, fifteen (15) Balb/c mice were used. This small sample

size was selected so that the experiment would have accuracy and would not be wasteful of
animal use. The Balb/c mice were purchased at a BAI-Certified pet shop at Pampanga.
These mice were divided into three groups, experimental, positive control and negative
control. The experimental groups received different concentrations of Curcuma longa gel
(0.15, 0.5%, 1.1%), with the positive control receiving a commercially available scalp gel
and the negative control receiving the Aloe vera base gel.

Collection and Preparation of the Plant Sample

Curcuma longa (turmeric plant) was collected from Barangay Mckinley,
Galimuyod, Ilocos Sur and authenticated at Don Mariano Marcos Memorial State
University (DMMMSU) - North La Union Campus, Sapilang, Bacnotan, La Union. Washed
and dry rhizomes with air-oven at 60°C for 3 hours. Ethanol was evaporated on a rotary
evaporator at 40°C producing a viscous turmeric rhizome extract (Kasta, 2020).

Phytochemical Testing
Phytochemical testing of the plant sample was conducted at Lorma Colleges

Pharmacy Laboratory. Two widely reported phytochemical assays of curcumin in Curcuma
longa were the potassium dichromate test and the ferric chloride test. The potassium
dichromate test consisted in adding only a few drops of the solution to the extract, which
turned dark as shown in the appendices as a positive reaction. Polyphenols such as
curcumin in turmeric were oxidized by potassium dichromate, thus contributing to the
characteristic dark born color of turmeric that confirmed the presence of phenolic
compounds (Aboul-Fotouh et al., 2018). The ferric chloride test used a neutral 1% of ferric
chloride solution with the extract turned bluish black due to colored complexes formed
between the phenolic hydroxyl groups of ferric chloride ions. The color change added
another confirmatory test with ferric chloride testing for the presence of polyphenols
(Chaudhary et al., 2023).

Formulation
Curcuma longa extract was mixed into an Aloe vera base gel in developing the

Curcuma longa gel. In order to conduct testing on the protective effects of Curcuma longa
gel in Balb/c mice, topical applications of the gel with subsequent concentrations (0.1%,
0.5%, and 1.1%) were applied and UV light was irradiated to the animals (Goncalves et al.,
2014; Pratiwi et al., 2021).

Acclimatization
Balb/c mice and guinea pigs were acclimatized at the Animal Laboratory of Lorma

colleges for 14 days before transitioning to the environment. Balb/c mice and guinea pigs
were kept in clean and dry condition at room temperature during the acclimatization period.



All animals were fed pellets along with ad libitum fresh water. All animals were housed in
separate cages and properly labeled according to their respective treatment groups and tests.
The Balb/c mice and guinea pigs were provided with fresh food and water twice daily, once
in the morning and again in the afternoon. After the acclimatization period, the 15 Balb/c
mice were divided into 5 experimental groups, while 3 guinea pigs were reserved for the
patch and scratch tests. The mice were then assigned to their respective treatment groups
for the study.

Dermatological Testing

Patch and scratch test for the Cucuma longa gel used three guinea pigs per
concentration (0.1%, 0.5%, and 1.1%). At the start of the tests the guinea pigs were lightly
pinned and shaven using a cloth size of around 4cm by 4cm of the upper part of their back
or foreside to prevent injury of the skin. If there was any irritation caused by shaven skin
then animals had a 24 hours opportunity to heal. The test article was then used onto the
shaven skin and the application was covered with the gauze piece that was then applied
with an adhesive tape as well. Different concentrations were applied to the different skin
sites and a control/vehicle site. According to USP guidelines, patches are usually occluded
for six hours. Application was removed, skin wiped clean, and reactions (erythema, edema,
or lesions) were noted and graded at 24, 48, and 72 hours using a grading system like the
Draize scale. The scratch test started with a shaved and cleaned test area. Parallel
superficial scratches were made in the skin (superficial) but not deep enough for bleeding
within a 1-2 c¢m region of the injured area (sterile needle). To obtain an allergic response
score, the test article was attached to this abraded area for 15-20 minutes without occlusion,
and the response was observed to include, redness, swelling, inflammation, which were
scored to the 24, 48, and 72 hours range to determine seriousness of priority’s at distinct
times. For skin score the Draize scale was used.

In-vivo Testing

An ultraviolet light source (UVB light) that emits 311 nm was employed to expose
the patients to radiation. The exposure was 5 days per week for 14 days. The Balb/c mice
were kept in cages and placed 20 cm below the lamp to ensure that all animals receive the
same amount of UV exposure. Each day, the mice underwent two uVB exposure sessions
lasting 4 hours each, with a 30-minute break in between, following the protocol described
by Alvarifio et al. in (2021).

Before every UVB session, Curcuma longa gel was applied to the mice at the
assigned concentrations, including the positive and negative control group. The gel was
administered twice daily before each radiation session throughout the 14-day period. This
setup ensured consistent UVB exposure among the animals and allowed the study to
evaluate the potential protective or therapeutic effects of Curcuma longa gel against
UVB-induced skin changes.

Histopathological Evaluation
Sampling was performed following the 3 weeks of concurrent application of
concentrations and the control groups as well as the induction of the test animals.



Collection of samples was achieved by harvesting the skin tissues after the treatment for
laboratory studies. Histopathological examination of the stored samples using skin biopsies
revealed cellular atypia, altered stratum corneum morphology, epidermal thickness, and
more indicating that the turmeric gel may exhibit protection at the tissue level (J, 2014).
Histopathological examination was performed at Vet central Lab, San Juan City, Metro
Manila.

Physicochemical Properties
Once the ideal concentration of Curcuma longa gel was determined, the formulation

was thoroughly subjected to physicochemical examination in order to determine the grade
of Curcuma longa gel and its sustainability for use in scalp preparation. A wide range of
tests were conducted to study the gel’s color, texture, pH, spreadability, and viscosity, since
each parameter affected its appearance, stability, and user acceptance.

In the first stage, visual observation of turmeric gel color was performed using
natural light by six randomly selected pharmacy and non pharmacy students of LORMA
Colleges. The respondents observed the homogeneity, strength and brightness of the gel’s
yellow appearance by highlighting any color differences or variability. Similarly, the texture
was quantitatively evaluated in the same group by means of sensory evaluation, where
participants rubbed or pressed the sample between their fingers in a manner that showed its
smoothness, consistency, stickiness, and overall feel during the application to replicate a
typical user experience (Deshmukh et al., 2025; Patel et al., 2016).

In addition to appearance, the pH of the gel was also determined by dipping a pH
strip into the gel sample for two seconds and measuring the color result. This was crucial
because scalp gels are typically considered to be mildly acidic (4.5 to 5.5), which is
consistent with the intrinsic acidity of the skin and contributes to the barrier integrity and
also the balance of microbiome in the scalp. Pratiwi et al. (2021) stressed how products in
this range can lessen scratching of the scalp and encourage scalp health. Spreadability was
assessed, as well, by affixing a small amount of gel to the skin surface and watching the
extent to which it spreads when placed with small pressure or mass. Six randomly chosen
participants participated in the activity and reported ease of spreading to evaluate the
formulations profile and apply to the scalp without scalp use ( Patel et al., 2016; Deshmukh
et al., 2025).

Lastly, the turmeric gel was subjected to a rotational viscometer with a spindle #2 at
60 rpm to determine the viscosity. The gel’s viscosity was measured based on the flow
resistance of the gel by turning the spindle at the different speeds and measuring the value
of the corresponding dial reading, making it easy to measure both the consistency and
applicability of the gel's composition. Taken together, these physicochemical tests
constituted a consolidated assessment of the gel’s aesthetic performance, practical
performance, and overall application on the topical scalp (Patel et al., 2016; Chandrasekar
et al., 2020).



Treatment of Data

The histopathological findings have been studied through non-parametric statistics
to interpret the preventive effects of Curcuma longa gel on UV. Descriptive statistics were
used to determine the optimal concentration among 0.1%, 0.5%, and 1.1%, median and
interquartile range, as the data were ordinal. The concentration with the absolute minimum
mean for atypia cells, morphology of the stratum corneum and thickness of the epidermal
was considered the most effective.

After identifying the best concentration, Kruskal-Wallis test was applied to assess
significant differences in results for the most effective concentration, positive control and
negative control. Subsequently Dunn's post hoc test was used to detect that the different
groups differed in cellular atypia, stratum corneum morphology, and epidermal thickness.
Once histopathologically appraised, a descriptively analysed formulation was found based
on the physicochemical evaluation of color, texture, spreadability, pH and viscosity using a
structured evaluation form.

4. Results
Figure 3.
Experimental Observation of Normal vs Visible Signs of AK in Mice Skin
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Table 4.
Histopathological Examination Results in terms of the Parameters

Group Presence of Stratum Corneum Epidermal
Cellular Atypia Morphology Thickness
Score Score Score

T1 (0.1%) 2 1 1
2 2 1

2 2 2
T2 (0.5%) 1 2 1
2 2 1
2 2 1
T3 (1.1%) 1 2 1
1 2 1
2 2 1
Positive 1 1 1
1 1 1
1 2 1

Negative 4 4 5
5 5 5

5 5 5

Note: 1 = Absence of Parameter; 2 = Presence of Parameter and Normal
Progression; 3 = Presence of Parameter and Mild Progression; 4 = Presence of
Parameter and Moderate Progression; 5 = Presence of Parameter and Severe
Progression

Table S.
Median and Interquartile Range (Q3-Q1) of Histopathological Parameters of the Different
Concentrations

Group Presence of Stratum Corneum Epidermal
Cellular Atypia Morphology Thickness
T1 2(0) 2(1) 1(1)
T2 2(1) 2(0) 1 (0)
T3 1(1) 2 (0) 1(0)

Note: Values are presented as median (Q3-Q1), where Q3-Q1 represents the interquartile
range. Severity scores: 1 = none; 2 = presence of the parameter



Table 6.
Median and Interquartile Range (Q3-Q1) of Histopathological Parameters of the Most
Effective Concentrations vs the Positive and Negative Control

Group Presence of Stratum Corneum Epidermal
Cellular Atypia Morphology Thickness
T3 1(1) 2(0) 1 (0)
Positive 1 (0) 1(1) 1 (0)
Negative 5(1) 5(1) 5 (0)

Note: 1 = Absence of Parameter; 2 = Presence of Parameter and Normal Progression; 3 =
Presence of Parameter and Mild Progression; 4 = Presence of Parameter and Moderate
Progression; 5 = Presence of Parameter and Severe Progression

Table 7.
The Kruskal-Wallis Analysis of the Scoring of the Histopathological Results
Parameter df €? p
Presence of 2 0.848 0.034 (There is a
Cellular Atypia Significant
Difference)
Stratum Corneum 2 0.861 0.032 (There is a
Morphology Significant
Difference)
Epidermal 2 1.000 0.018 (There is a
Thickness Significant
Difference)
Note: p-value <0.05 = There is a significant difference
Table 8.
Dunn's Post-Hoc Analysis of the Scoring of the Presence of Cellular Atypia
Pairwise Comparison z Punadi) P Bonferroni)
T3 (1.1%) Positive -0.492 0.622 1.000
T3 (1.1%)  Negative 1.969 0.049 0.147
Positive Negative 2.462 0.014 0.041 (There is a
Significant
Difference)

Note: p-value <0.05 = There is a significant difference
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Table 9.

Dunn's Post-Hoc Analysis of the Scoring of Stratum Corneum Morphology

Pairwise Comparison z Punadi) PBonferroni)
T3 (1.1%) Positive -0.943 0.346 1.000
T3 (1.1%)  Negative 1.650 0.099 0.297
Positive Negative 2.593 0.010 0.041 (There is a
Significant
Difference)
Note: p-value <0.05 = There is a significant difference
Table 10.
Dunn's Post-Hoc Analysis of the Scoring of Epidermal Thickness
Pairwise Comparison z Pnadi) P®Bonferroni)
T3 (1.1%) Positive 0.00 1.000 1.000
T3 (1.1%)  Negative -2.45 0.014 0.043 (There is a
Significant
Difference)
Positive Negative -2.45 0.014 0.043 (There is a
Significant
Difference)
Note: p-value <0.05 = There is a significant difference
Table 11.
The Physicochemical Characteristics of the Most Effective Concentration
Physicochemical Evaluation
Characteristics
Color Deep yellow
Texture Smooth
pH pH 5-6
Spreadability Very easy
Viscosity 4,970 cP

5. Discussion

In accordance with the researcher’s findings, erythema and edema gradually
emerged more clearly as the days of UVB induction progressed, which was clearly shown
in Figure 3, especially with the negative control. However, for the positive control and the
different concentrations of Curcuma longa gel, the skin of the mice remained intact
throughout the research period. Showing small or no apparent signs of irritation or
ulceration. The preservation of skin integrity may be linked with the anti-inflammatory and
antioxidant properties of Curcuma longa, which can lead to scavenging of reactive oxygen
species (ROS), suppression of NF-kB activation, and suppression of cytokine release
(Gupta et al., 2020; Liu et al., 2025). The gradual rise in redness and subtle increases in the
layer of thickness of the skin that could be seen in the negative control mice showed an
efficient induction of AK-like processes. These results confirm that early-stage AK
confirms the experimental model and underscored the preventive effect of the treatments.
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The histopathological data is presented in Table 4, and a concentration-dependent
preventive effect is visible, with clearly different scores for different groups. In T1 (0.1%),
cells were consistently seen to have cellular atypia, scoring 2, which is also a characteristic
of keratinocytes having normal shape with small nuclear remodeling, indicating that in the
presence of UV exposure showed some level of stress, but the treatment was able to prevent
the progression of atypia. Stratum corneum morphology ranged from score 1 (no alteration)
to score 2 (neat thin, compact, basket-weaved keratin), indicating that the outer part of the
stratum corneum was effectively intact. Likewise, epidermal thickness ranged between
score 1 (normal thin epidermis) and score 2 (typical thin epidermis with mild thickening)
indicating that some mice maintained a normal epidermis with signs of acanthosis in some
but still in very early stages.

In T2 (0.5%), a higher and reproducible preventive role appears in terms of the
histopathological parameters compared with the lowest dose. Two mice still exhibited
atypia at score 2, indicating normal morphology of keratinocytes with minor nuclear
changes, tey, one mouse presented at score 1 (absence of atypia), indicating full
preservation of keratinocyte morphology. This gradual shift toward score 1 indicates that
the treatments were starting to better counteract UV-induced precancerous changes. The
stratum corneum morphology retained score 2 (normal thin, compact keratin) for all mice,
indicative of intact barrier free of hyperkeratotic changes. Meanwhile, epidermal thickness
was uniformly scored 1 (normal thin epidermis), indicating total protection against
acanthosis or thickening.

For T3 (1.1%), the histopathological profile shows the most protective effect among
the groups treated, which closely resembles the positive control. Cellular atypia was absent
in two (score 1), was present in one but within normal range (score 2), showing no
degeneration of keratinocyte morphology and prevention of progression toward
precancerous nuclear changes. The stratum corneum morphology was preserved in a
consistent way at score 2 (normal thin, compact, basket-weaved keratin), thus indicating
that the outer barrier did not undergo hyperkeratosis or parakeratosis. On the other hand,
epidermal thickness was equally scored 1 (normal thin epidermis) throughout all mice,
which demonstrated complete prevention for cases of acanthosis or thickening.

And for effective protection, their scores clearly mean its skin architecture remains
intact in non-damaging conditions which is clearly why the positive control group is used
as the benchmark. All mice presented absent atypia (score 1), in which nuclear morphology
of keratinocytes remained normal without any enlargement, hyperchromasia, or
pleomorphism. The stratum corneum morphology achieved mostly 1 (absent alteration),
where it scored 2 in one mouse, corresponding to a normal thin, compact, basket-weaved
keratin layer. On the other hand, thickness of the epidermis is consistently scored 1 (normal
thin epidermis) on all samples indicating no acanthosis or thickening. In contrast, the
negative control group had the worst UV-induced damage, recording cellular atypia scores
4-5, meaning severe nuclear pleomorphism, prominent nucleoli, and abnormal mitotic
figures. The morphology of the stratum corneum was similarly compromised (score 4-5),
characterised by thickened, dense keratin with parakeratosis and scaling, and epidermal
thickness scored 5 consistently, which reflects marked acanthosis and papillomatosis. These
findings corroborate the damaging effect of UV without protection.

The histopathological features utilized to determine whether Curcuma longa gel
attenuated UV-induced AK-related changes in cellular atypia, stratum corneum
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morphology, and epidermal thickness were summarized in Table 5. These three measures
capture the structural changes observed during early AK and were scored to enable
comparison of protective results of various gel concentrations.

The presence of cellular atypia is the most important market because it is the earliest
and primary indicator of AK. Medians of T1 and T2 were 2, indicating atypia, but was
within normal range. This means T1 included no variations so that all samples had the same
result and T2 had a variation with one sample without atypia. The lowest median score of 1
suggested no atypia for T3, suggesting better protection against UV-induced keratinocyte
damage. Such a pattern confirms also a dose-dependent effect where a higher Curcuma
longa concentration has much better prevention for atypical nuclear changes. Similar
effects were observed in the stratum corneum, a corneum area frequently affected in AK via
parakeratosis, hyperkeratosis and irregular keratinization. Median scores of 2 were reported
for all treatment groups, but T1 had a few deviations, reaching 1 for one sample, while T2
and T3 were the same between all samples. While T1 has a small advantage within one
sample, there is no superiority in stratum corneum changes compared to the cellular atypia,
with stratum corneum changes secondary only to the primary lesion. For epidermal
thickness, all groups achieved the median score of 1, meaning they were all effective in
preventing epidermal thickening but T2 and T3 were more consistent than T1.

T3 emerges as the most effective concentration overall when these three parameters
are combined. It provided the best protection with regard to cellular atypia, preserved
epidermal thickness, and preserved stratum corneum well. While T1 can benefit from better
stratum corneum morphology, T3 is particularly important, as preventing cellular atypia
becomes a stronger predictor of AK prevention. These effects of Curcuma longa are
primarily attributed to its antioxidant, anti-inflammatory and photoprotective effects, which
helped in preventing the occurrence of the different parameters.

Median and interquartile values for three histopathological parameters (presence of
cellular atypia ,stratum corneum morphology, epidermal thickness) for the T3 (1.1%) were
presented in Table 6 of this study being compared to the group with positive and negative
controls. For cellular atypia, T3 demonstrated a median of 1 (1), very close to the positive
control, with a median of 1(0), far lower than the negative control, with a median of 5 (1).
This means T3 had a significant effect decreasing cellular atypia, almost mirroring the
protective effect of the positive control. Regarding stratum corneum morphology, the
median of T3 was 2 (0) which was marginally higher than the positive control with a
median of 1 (1) but to a lesser extent than the negative control having a median 5 (1). This
indicates that T3 had retained keratin structure but preserved the barrier similar to the
positive control. On epidermal thickness, T3 had a median value of 1 (0) similar to the
positive control and significantly less than negative control at 5 (0). This supports that T3
utterly prevents UV-induced thickening, which is exactly the mechanism of the curcumin as
an antioxidant and an anti-inflammatory agent. In general, the table shows that the T3
(1.1%) gave robust protection at all parameters, and most resembled the positive control.
The low median scores and small difference over time demonstrated its effectiveness in
preventing UV- induced precancerous changes, especially in maintaining normal epidermal
thickness and preventing cellular atypia (Gupta et al., 2020; Liu et al., 2025).

Due to the characteristics of the data, Kruskal-Wallis test was used to examine the
histopathological scores (presence of cellular atypia, stratum corneum morphology, and
epidermal thickness) between treatment groups. The computed p-values for all three
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parameters, 0.034 for cellular atypia, 0.032 for stratum corneum morphology, and 0.018 for
epidermal thickness, fall below the significance (0.05) level for treatment group shown in
Table 7, thereby confirming that the group, versus the positive and negative controls’
differences in the parameters are statistically significant. Effect sizes (€?) were then
computed to quantify the strength of those differences (€ = 0.848, 0.861, 1.000), indicating
very strong to perfect associations. This evidence shows that the concentration of Curcuma
longa gel has a strong and significant effect on inhibition of the histopathological changes
characteristic for AK.

Kruskal-Wallis test for cellular atypia demonstrated that the difference between at
least 1 group was significant, however it did not show the contribution of any of these
groups. To determine these pairs, Dunn's post-hoc test coupled with Bonferroni correction
was performed which enabled a pairwise comparison and adjusted for type I error between
tests.

Comparison between T3 and the positive control presented in Table 8 revealed no
statistically significant differences. The result was z = -0.492; unadjusted p = 0.622;
Bonferroni corrected p = 1.000. This indicates that the 1.1% Curcuma longa gel yielded
cellular atypia to nearly identical levels with the protected or healthy conditions. In
comparison with the negative control, there was a greater benefit to T3. The z value in this
case was 1.969 with the adjustment from Bonferroni, the p value was 0.147, and the result
was not statistically significant. Even if it had no statistical significance, the positive Z
value was still sufficient to explain that T3 showed better function than negative control to
prevent atypical cellular changes. Comparisons between the positive control and negative
control showed significant effects even after the Bonferroni correction. The z value was
2.462 and the unadjusted p value was 0.014 with the correct p-value of 0.041. This
demonstrates a successful response of the positive controls against UV-induced cellular
atypia, while that of negative controls exhibited a severe injury. Collectively, this supports
the protective effect of T3 as the observed results were reasonably similar to those observed
for the positive control.

Dunn post hoc test analysis (Table 9) showed consistency between the T3 (1.1%
Curcuma longa gel) and positive control (z = 0.943, p = value 1.000), demonstrating T3
had the results similar to those observed for the same preventive treatment of stratum
corneum morphology preservation.T3 obtained an apparent positive z = value of 1.650 and
a p=0.297) when compared to the negative control (not statistically significant). This
upward trend suggests that T3 was always superior to the untreated groups, suggesting that
T3 possessed improvements in morphology biologically significant if not statistically
significant. In contrast, the positive control compared against negative control is significant
(z=2.593, p=0.041) indicating good protection as given the positive treatment against UV
damage while the absence of the induced larger alterations of the structure. Collectively,
these findings indicate that T3 had a similar effect to that positive control, and that it did
indeed show a promising, though not statistically confirmed, benefit compared to the
negative group.

For epidermal thickness, Dunn’s post hoc analysis found no difference in effect
between T3 (1.1% Curcuma longa gel) compared with the positive control ( z = 0.00, p =
1.000), confirming that T3 remained without significant differences, keeping epidermal
thickness as healthy as standard treatment. This ideal alignment evidences the potent
preventative capacity of the 1.1% supplement in preventing the abnormal thickening. T3 vs.
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the negative control indicated a significant difference (z = 2.45, unadjusted p= 0.014;
corrected p= 0.043), although in the negative control group as a result of ultraviolet
damage, the skin became thicker. The z value is negative indicating worse survival in
untreated mice. Likewise, the positive control vs. negative control comparison yielded
identical z values (z = 2.45, p = 0.014; corrected p = 0.043) that confirmed treatments had
greater protection against UV-induced thickening versus non-treatment

In all parameters (presence of cellular atypia, stratum corneum morphology,
epidermal thickness) T3 reflected the same preventive effect as the positive control, and
was significantly superior to that of the negative control; with statistical evidence for
increased epidermal thickness. Overall, combining these findings indicates that the 1.1%
concentration is the most effective formulation, strengthening the therapeutic capacity of
Curcuma longa at UV- induced AK.

The physicochemical determination of the most effective concentration of Curcuma
longa gel reveals that the quality of the formulations greatly influences clinical efficacy and
potential for consumers acceptance. The deep yellow color observed in all samples
indicates that the existence of curcuminoids, particularly curcumin, that in turn, resulted in
turmeric characteristics pigmentation and visually indicates the content of its bioactive
constituents (El-Saadony et al., 2023; Salem et al.,2022). Evaluators reported greater
spreadability and smooth texts with confirmed successful homogenization, allowing the
curcumin to be delivered evenly to the scalp (spreading the product freely), promoting user
comfort. The pH measured for the gel was 5-6 in accordance with the natural scalp
microbials equilibrium following dermatological practices recommending that lightly acidic
formulations promote scalp health and product safety (Pratiwi et al., 2021). Moreover, the
viscosity of the 4,970 cP is within the acceptable range suggested for topical gels, and
strikes a balance stability and ease of application, a value also stressed in cosmetic science
literature to be important for the performance of the product (Nardi-Ricart et al., 2018).
Collectively, these physicochemical properties of this particular gel ingredient that
optimized gel concentration has a positive impact on therapeutic efficacy as well as on
requirements for cosmetic as well as pharmaceutical formulations, further supporting its
performance as a safe, stable, and consumer friendly form of interaction.

6. Conclusion
The 1.1% Curcuma longa gel (T3) could be described as the optimal concentration

for protecting against UV-induced actinic keratosis, which could be justified from the
results of the study. Phytochemical screening determined the existence of antioxidant and
anti-inflammatory active compounds. No irritation occurred in skin tests performed on
guinea pigs, demonstrating that the gel was safe for skin even sensitive to UV radiation.
Physical checks of the untreated mice in the UVB-induced mouse model showed the
control animals developing redness, swelling, and AK-like effects whereas the treated
groups showed well-preserved skin with few irritations, clearly portraying the protective
performance of the gels. Hence, the therapeutic potential of Curcuma longa gel is furthered
substantiated, which is also consistent with literature suggesting the antioxidant and
anti-inflammatory effects of curcumin to reduce UV-mediated photo damages (Li et al.,
2016; Threskeia et al., 2023).

15



The results verify that Curcuma longa gel has a robust and dose-dependent
protective effect to UV-induced actinic keratosis at the 1.1% concentration (T3), being the
highest. T3 did not only inhibit cellular atypia, a characteristic of AK, but also avoided the
thickening of epidermis and retained the integrity of the stratum stratum corneum which
was only equivalent with the positive and with a remarkable decrease of epidermal
thickness (p = 0.043). Although at lower concentration partial protection was gained, only
T3 achieved a sustained reproducible preventive effect compared to reference treatment,
thus, 1.1% gel formulation exhibited efficacy and usability together with its suitable
physicochemical properties (stable color, uniform texture and ph, good spreading and
viscosity). Accordingly, we find that Curcuma longa gel at 1.1% concentration is a safe,
stable, and effective natural therapy for the prevention of UV-induced AK with similar
properties as well as greater performance compared to other treatments.
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9. Appendices

APPENDIX A
Certificate of Plant Identification

= DON MARIANO MARCOS MEMORIAL STATE UNIVERSITY
M NORTH LA UNION CAMPUS, Bacnotan, La Union, Philippines

COLLEGE OF AGROFORESTRY AND FORESTRY

www. dmmmsu.edu, ph [ +63-938-032-6976 | catf.nudETHIMMSE © NLUC
~ CAFF
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IDENTIFICATION CERTIFICATE OF PLANT MATﬁ E:f“‘_ﬂﬁf&

This is Lo certify that KOBE BRYANT G. GAPATE, AVRYL G. FLORA, ALWINA V.
UBUNGEN, and YUMIKO LYKA S. URAGAMI, students of the College of Pharmacy, Lorma
Colleges, City of San Fernando, La Union, have submitted plant specimen for proper
identification. After a thorough and closer examination on the morphological and botanical
characteristics of the specimen, it was identified and described as follows.

Commpn Name - Luyang dilaw
Scientific Name - Curcuma longa Linn,
Family Mame - Zingiberaceae

This certification is issued to

Kobe Bryant G. Gapate, Avryl G. Flora, Alwina V.
Ubungen, and Yumike Lyka S. Ura i i

gami, for all legal intentions and purposes.,

Issued this 11" day of September 2025, College of Agroforestry and Forestry, Don
Mariano Marcos Memarial State University, North La Union Campus, Bacnotan, La Union.

Prepared and examined by:

FOR. RUBY ANNE'G. DLBINADO, MSc
Dendrologiet/Facutty, CAFF
PRC License Number; 0012952

Noted

FOR. JAY MARK G. CORTADO, MSc
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APPENDIX B
BAI Certificate of the Researcher

Republic of the Philippines
Department of Agricuiture
BUREAU OF ANIMAL INDUSTRY
Visayas Avenue, Brgy. Vasra, Quezon City

NAME OF INSTITUTION : | REFERENCENO:
AR - 2026 - 0262

LORMA COLLEGES
DATE/VENUE :
March 2026 - June 2026
= Lorma Colleges
BUSINESS ADDRESS : LEAD RESEARCHER/VETERINARIAN/IACUC CHAIR:

Carlatan, San Fernando City, La Union | Ubungen, Alwinn V., et.al. - Rescarcher
Ivy Rose C., Orozco, RPh, CIP — Rescarch Adviser
Conrado A. Apusen I11, RPh, CPS, MMHA - JACUC Chair

Pursuant to the provisions of Republic Act 8485 or the Animal Welfare Act of 1998 as amended by
RA 10631 and DA-Administrative Order (AO) No. 40, series of 1999, on the Rules and Regulations on the
Scientific Procedure Using Animals, this Permit is hereby issued to LORMA COLLEGES with BAI
Registration No. LAF - 0005 after completing the req uirements to conduct the research/procedure entitled
“Potential Preventive Effects of Curcuma longa Against Ultraviolet-induced Actinic keratosis on the
Scalp in Balb/c Mice” on the date and venue stipulated above.

The Institution is hereby reminded to observe the provisions of DA-AO no. 40 5.1999.

Prepared on April 20, 2026,

Approved By Authority of the Director

RF AHWD-49 Animal Research Clearance
Rev. No, 03
April 19, 2023
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APPENDIX C
BAI Certificate of the Animal Source

Republic of the Philippines
Department of Agriculture
(TN : BUREAU OF ANIMAL INDUSTRY

\9 Visayas Avenue, Brey. Vasra, Quezon City

CERTIFICATE OF REGISTRATION

| alsp termed as
LICENSE TO OPERATE
In consonance witl the World Organisation [or Animal Health (WOAH) and Organisation for
Econamic Caoperation and Development (OECD]

[ ETTA R

DM RODENTS ANIMAL FARM

Laboratory Animal Proeduction Facility (Rat & Mouse)

LAP - 0039
Purok 1, Bulaon, San Fernando, Pampanga

This facility is repistered with the Bureau of Animal Industry pursuant to the
provisions of the RA 3639 an Act creating the BAIL EO Mo, 292 Series of 1987
Administrative Code of 1987, EO No, 338 Series 2001 Agriculture and Fisheries
Modernization Act, RA 8485 otherwise known as Animal Welfare Act of 1998,
as amended by RA 10631 and RA 10611 Food Safety Act.

 Date of Issuance
May 08,2025

~ Valid Until gl
_May 08,2026 |

Signed by the Authority ol the Director: .

T
JOANNAMARIE B, DAVID, DVM
Varevinarian 11

Anlmal Health and Welfare Plulﬁlml Qﬁdm‘-

0F AHWD-8 Animal Focility Aegutration Cerificate.
Aoy, Ha, 07
A 19, 2023
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APPENDIX D
Certificate of Exemption from Review

LE-REC Faem #OND
CERTIRCATE OF EXEMPTION PO REVIEW

COLLEGES

CERTIFICATION OF EXEMPTION FROM REVIEW

REC Refarence B: 2026-072

To: Ayl G. Flora, Kobe Bryant G. Gapate, Alwina V. Ubungen, Yumiko Lyka 5. Uragami

From: LORMA Calleges - Research Ethics Committes

Date: Hpn'f 2. zonl

This is to certify that the Research Proposal entitled, "POTENTIAL PREVENTIVE EFFECTS OF CURCUMA
LONGA AGAINST ULTRAVIOLET-INDUCED ACTINIC KERATOSIS ON THE SCALP | BALB/C MICE" submitted by

Avryl G. Flora, Kobe Bryant 6. Gapate, Alwina V. Ubungen and Yumiko Lyka 5. Uragami of College of
Pharmazcy has been reviewed by the Research Ethics Commitiee of LORMA Colleges and found that all

ethical considerations are in place to conduct the research In the stated locale of the study. Henee, this
rezearch propasal is exempted from review,
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APPENDIX E

Timetable
Parts Aug | Sept | Oct | Nov | Dec | Jan | Feb | Ma | Apr | May | June
r
INTRODUCTION
Background of the Study

Conceptual Framework
Operational Paradigm
Statement of the
Problem, Statement of
Hypothesis

Scope and Limitation
METHODOLOGY
Research Design and

Method, Population and

Locale of the Study

Data Gathering Tools,
Data Gathering
Procedures, Ethical
Considerations,
Treatment of Data
Filing of BAI Permit to
Handle Test Animals
Filing of LC-REC
Approval Letter
Perform Data Gathering

RESULTS AND
DISCUSSION
CONCLUSIONS AND
RECOMMENDATION
S
Thesis Approval
Bound Manuscript
Copyright/Patent Filing
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APPENDIX F
Collection of Curcuma longa Sample

30




APPENDIX G

Materials, Equipment, Reagents

Materials and Equipment

Hot Air Oven
Rotary Evaporator
Analytical Balance
pH paper/ pH strips
Brookfield viscometer
Mortar and Pestle
Test Tubes

Filter Paper
Erlenmeyer Flask
Glass Funnel
Beakers

Stirring Rod
Spatula

Water Bath

Chemicals and Reagents

Ethanol

Ferric Chloride

Lead Acetate

Potassium Dichromate
Anthrone Reagent
Benedict’s Solutions
Chloroform

Concentrated Sulfuric Acid
Acetic Anhydride

Glacial Acetic acid
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APPENDIX H
Curcuma longa Preparation and Extraction

Preparation and Drying of Curcuma longa
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APPENDIX I
Formulation of the Curcuma longa Gel

Formulation

Final Product
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APPENDIX J
Phytochemical Results

Photo

Result

Lead Acetate Test

(+) Formation of red
precipitate

Potassium Dichromate
Test

(+) Formation of dark colored
solution

Test for Steroids

(-) No blue-green color
formation indicated the
absence of steroids.
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Test for Quinones

(+) Formation of red
coloration indicating the
presence of quinones

Anthrone Test

(-) No blue-green coloration in
the solution indicated the
absence of anthrone

Plant Sample with Water

(+) Formation of yellow to
orange color indicated the
absence of curcumin

Benedict’s Test

(+) Formation of brick-red
indicated the presence of
Benedict’s test.
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Test for Glycoside

(+) Formation of
reddish-brown ring at the
junction indicated the presence
of glycosides.

Test for Terpenoids

(+) The Black interface
between the two solutions
indicated the presence of
terpenoids.

Ferric Chloride Test

(+) Formation of dark-colored
solution

37




APPENDIX K
Patch and Scratch Test of the Guinea Pigs

Photodoc

Description

Shaving and cleaning the skin of guinea pig

Scratching the cleaned skin using a needle
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Applying the assigned concentration (gel)

Covering the applied site with gauze

After 24hrs of applied Curcuma longa gel
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APPENDIX L
Induction of Ultraviolet light to the back of the mice

Shaving and cleaning the skin of the mice

Applying the assigned gel concentration

Exposure to UV light for four hours

Rest for 30 minutes, followed by another
four hours of UV exposure
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Induction of Balb/c mice

Negative Control

Day Treatment Treatment Treatment Positive Control
Group Group Group Group Group
(0.1%) 0.5 %) (1.1%)

1 M1 S
= 5 — - .:Q.:f,e":‘gl\%:“
rﬁd,z"a.,‘ ) e

SRR o

"‘F‘ -

3
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12
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14

Legend: M1 =Mouse 1; M2 = Mouse 2; M3 = Mouse 3
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APPENDIX M
Collection of Skin Specimen for the Histological Examination
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APPENDIX N
Histopathological Examination Results

HISTOLOGICAL EVALUATION

MOUSE LAB NO Cellular Atypia Epidermal Thickness
NO Presence Score Presence Score Presence Score
1 26-H0614 + 0 + 0 + 0
0.10% 2 26-H0615 + 0 - NA - NA
3 26-H0616 + 0 + 0 - NA
1 26-HO617 + 0 + 0 - NA
0.50% 2 26-H0618 + 0 . 0 - NA
3 26-H0619 - NA + 0 - NA
1 26-H0620 - 0 4 0 - NA
1.10% 2 26-H0621 - NA + 0 - NA
3 26-HD622 - NA + 0 - NA
1 26-H0623 - NA - NA - NA
Positive 2 26-H0624 - NA + 0 - NA
3 26-H0625 - NA - NA - NA
1 26-H0626 + 3 ks 2 * 3
Negative 2 26-H0627 + 3 + 3 + 3
3 26-H0628 + 2 + 3 + 3
SAmaAlawaran
VERONICA A. MATAWARAN, DVM, MS, PCVPH, FPCPP FLORISA M/VILORIA, DVM, FPCVPH, MLE™, MBA, HonDVSc.
Board Secretary & Treasurer/ Veterinary Pathologist Chairman and Managing Director
PRC License No: 1115 PRC Lic. No. 04079
Scoring Basis
o 2 AD DARA
Presence of Cellular Atypia Stratum Corneum Epidermal Thickness
Score Description Score Description Score Description
- Present + Present + Present
- Absent - Absent - Absent
0 None: Normal o Normal: Thin, compact, 0 Normal: Typical thin
keratinocyte morphology basket-weave keratin epidermis
s Mild alteration: Slight ,
nuclear enlargement, ; ¥ Mild thickening: Slight
1 i ) 1 thickening (mild 1 )
mild hyperchromasia, = acanthosis
il g hyperkeratosis)
minimal pleomorphism
Moderate atypia:
nuclear pleomorphism, Moderate alteration: Moderate thickening:
2 increased nuclear- 2 hyperkeratosis, possible 2 Clear acanthosis with
cytoplasmic ratio, parakeratosis elongated rete ridges
irregular chromatin
Severe aty?la. Marked Severe att‘eralk.'lm. Severe thickening:
3 pleorr?orphtsm, . 3 Marked thlclkenmg, : 3 Mistkeid acasihosts,
prominent nucleoli, dense keratin, prominent , , )
Zhs : : possible papillomatosis
abnormal mitotic figures parakeratosis or scaling
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Scoring Accelerated

Original Accelerated
N/A 1
0 2
1 3
2 q
3 5

Groups

Results

Group 1 -0.1%
Control Treated
(Curcuma longa

gel)

Group 2 - 0.5%
Control Treated
(Curcuma longa

gel)

Group 3 - 1.1%
Control Treated
(Curcuma longa

gel)
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Positive Control
(Commercially
available)

Negative Control
(Aloe Vera Gel)
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APPENDIX O
Patch and Scratch Test Primary Irritation Index Result

Results of Patch Test to Determine the Primary Irritation Index of Curcuma longa Gel

Score for Skin Reaction

Guinea Pig No. Reaction Curcuma longa Gel
24 h 48 h 72 h
1(0.1%) Erythema 0 0 0
2 (0.5%) Erythema 0 0 0
3(1.1%) Erythema 0 0 0
Score of Primary Irritation 0/3=0

Score: 0 = No erythema

Results of Scratch Test to Determine the Primary Irritation Index of Curcuma longa Gel

Score for Skin Reaction

Guinea Pig No. Reaction Curcuma longa Gel
24 h 48 h 72 h
1(0.1%) Erythema 0 0 0
2 (0.5%) Erythema 0 0 0
3(1.1%) Erythema 0 0 0
Score of Primary Irritation 0/3=0

Score: 0 = No edema

Primary Irritation Index (Pll) Computation

Patch Test

Formula Total Score = Average of SPI Values
Total Score for Erythema

Solution % =0

Results 0
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Scratch Test

Formula Total Score = Average of SPI Values
Total Score for Edema

Solution % =0

Result 0

Primary Irritation Index (Pll)

Formula Primary Irritation Index = % (Average of the Patch + Average of the
Scratch)

Solution Primary Irritation Index = 7% (0+0) =0

Result 0
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APPENDIX P

Evaluation Sheet for the Physicochemical Evaluation of Curcuma longa Gel

Respondent No.

Photo Documentation

1

Lorma Colleges
Center for Health Sclences
o Carlatan , City of 5an Fernando, La Unlon
COLLEGES CuNaof My
By for F i Gal
Greetings with LORMA smilel
We are currently conducting a study titled *p i P Effects of Ci longe Against Ultraviclet-Induced Actinle

Keratosis on the Scalp in Balb/c Mice” in partial fulfil of the
WITH STATISTICS,

qul in the subject PHARMACY RESEARCH METHODS

We kindly invite you to evaluate the formulated gel based on parameters such as color, texture, and spreadability. Your insight
and feedback are invaluable to our study. Your respanse will significantly contribute to the achlevement of our research.

Thank you for your time and cooperation.

Best Regards,
The Researchers

i Bons for Bvab
gl g 1o the given p
needed.,

plete the ions balow on your observalion and L E the
and mark your response in the circles. You can also specily the answer It

Parameters Observation

calor of turmeric gel?
hi yeliow
yollow

"

E
ool
i

4

brown
It others, please apecify:

2. Does tha color malch the axpecied sppearance of ihe
ll.l'!lﬂ‘l;pﬂ?
Highly appealing
Moderataly appaaling
ﬂﬁﬁ"whﬂ
If others, pleass specify:

6000

Texture 1. Hwyﬂmumuummmmw

¢ Siightty smoolh
o Shght grainy

o  Rough

o Runny or watery
11 cihers, plsase spacify;

Spreadabiiity 1. How does the turmeric gel spread?

Very easily
o Moderal

o Dimcut
If others, pleasa spacify:
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Lorma Colieges

T O )-—.-—_.___‘ Center for Health Sclences
f!_(_) RM }j Carlatan , City of San Fenando, La Unlon
COLLEGES oot I
Evaluation ( ire for Formulated Gel
Greetings with LORMA smilel
We are currently conducting a study titled “| jal Effects of Cu longa Against Ultraviolet-Induced Actinic

Kerstosis on the Scalp in Balb/c Mice” in partial fulfiliment of the requirements in the subject PHARMACY RESEARCH METHODS
WITH STATISTICS.

We kindly invite you to evaluate the formulated gel based on parameters such as color, texture, and spreadability. Your insight
and feedback are invaluable to our study, Your respanse will significantly contribute to the achievement of our research.

Thank you for your time and cooperation.

Best Regards,
The Researchers

t Please plete the balow on your ob lon and experi Evaluale the f
gel according fo the given paramelers and mark your intha pending circles. You can also specify the answer if
needed.

Parameters Obsarvation

Color 1. What is the color of turmaric gel?
a _Bright yellow

" Desp yallow

-1

Oranga
o Light brown
It others, please spacify:

2. Does the color match the sxpecied appearance of (he
turmeric gel?

o Ve aopsaing

o Neutral

o Blight unappealing

o Noappesling
If others, please spacify:

Taxturs 1. How wauld you describa the texiure of the tumeric gel?
"  Smooth
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Lorma Colleges

Center for Health Sciences
. Carlatan , City of San Fernando, La Unlon
COLLEGES AR P
R ire for Formutsted Gel
Greetings with LORMA smilel
We are currently conducting a study titied “Potantial Effects of i longa Against Uiktraviclet-Induced Actinic

Meratosis on the Scalp in Balb/c Mice” in partial fulfilment of the requirements in the subject PHARMACY RESEARCH METHODS
WITH STATISTICS,

We kindly invite you to evaluate the formulated gel based on parameters such as color, texture, and spreadabllity, Your insight
and feedback are invaluable to our study. Your response will significantly contribute to the achievement of our research.

Thank you for your time and cooperation.

Best Regards,
The Researchers

Instructions for Evalustors: Piease complels the sactions bslow on your ohsarvation and experience. Evaluale the formulsted
osl to tha given and mark your responsa in the comasponding circles. You can also specify the answer If
neaded.

Parameters Obsarvation

Calor 1. Whatis the color of turmeric gel?
o yellow
o Desp yellow
o Orange
o Light brown
I othars, pleasa spacify:

2. Does the color match the expected sppearance of the

Toxture % mow;mmmmumdmmgm
8

Spreadabiity 1. I-km?-lyv::::.nrhnrmkw! spread?

o Difficult
If others, please specify;
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Lorma Colleges

Center for Health Sciences
e Carfatan , City of San Femando, La Unlon
COLLEGES TN0e ot Famaecy
E Quest for Gel
Greetings with LORMA smile|
We are currently conducting a study titied “Potential Preventive Effects of Ct longa Against Ultraviolet-Induced Actinic

Keratosis on the Scalp in Balb/c Mice” in partial fulfillment of the requirements In the subject PHARMACY RESEARCH METHODS
WITH STATISTICS,

We kindly invite you to evaluate the formulated gel based on parameters such as color, texture, and spreadability, Your insight
and feedback are Invalusble to our study, Your response will significantly contribute to the achievement of our research.

Thank you for your time and cooparation.

Best Regards,
The Researchers

Instructions for Evaluators: Flease complete the seclions below on your observation and Evaluale tha formulated
gel ding o the given NMwummhhwmﬂuMYmmdehmﬂ
noeded,

Parameters Observation

Colar 1. What is the cdor of turmerls gel7
yellow
yallow

bm

511

g

If olhers, please

i

2. Does the color malch the expected sppearance of the
gel?

Highly appasling
appealing

unappealing
appealing
If athers, pleasa spaciy:

o]
i

i€

Texture 1. How would you describa the texture of the furmeric gel?
Smooth

: Slightly smooth
o Slight gralny
(]
xm‘:ryurm

If others, please specily:

Spraadability 1. How does the tummeric gel spread?
easily

H

o Moderately
o Difficult
If othars, please specily:
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Lorma Colleges

10 '__1\ Canter for Health Sclences

(\.,!_‘{ _)I\ M \I Carlatan , City of San Fernando, La Union

COLLEGES Collems o Phanmacy
Evaluation Questionnaire for Formulated Gel

Greetings with LORMA smile]

We are currently conducting a study titled "Potential Preventive Effects of Curcuma longa Against Ultraviolet-Induced Actinic
Keratosis on the Scalp in Balb/c Mice” in partial fulfillment of the requirements in the subject PHARMACY RESEARCH METHODS
WITH STATISTICS.

We kindly invite you to evaluate the formulated gel based on parameters such as color, texture, and spreadability. Your insight
and feedback are Invaluable to our study. Your resp will sig: ¥ 1o the ac of our h

Thank you for your time and cooperation.

Best Regards,
The Researchers

for Plaase complete Ihe Delow on your and exper Evalsate the formulated
gsl g lo the given and mark your response in the corresponding circies. You can also specify the answer if
neaded,

Paramatsrs Obsarvation

urmeric gel?
«” Hghly appeaiing
o Moderalsly appaaling
o Nautral
& Slight unappealing
o No appealing
If others, please spacify;
Taxture 1; mb/msmhmmmdumm
o Slightly smooth
o Slight grainy
o Runny or watery
If athers, pleasa spacify,
Spreadability 1. Howa doas tha turmaric gel spread?
Very easlly
o Moderlely

o Difficutt
Il oihers, please specify;

55




Larma Colleges

Center for Health Sclences
Carlatan , City of San Fernando, La Unlon
College of Pharmacy
Evah for Gel

Greetings with LORMA smilel

We are currently conducting 3 study titied “Potential Preventive Effects of Curcume longe Against Ultraviolet-induced Actinic
Keratosh on the Scalp In Balb/c Mice™ in partial fulfillment of the requirements in the subject PHARMACY RESEARCH METHODS
WITH STATISTICS.,

We kindly invite you 1o evaluate the gl based on such as color, texture, and spreadabilfty, Your Insight
and feedback are imvaluable to our study. Your response will 1o the of pur research.

Thank you for your time and cooperation.

Best Regards,
The Researchers

Instructions for Evaluators: Please complole Bw sections below on your ob and rh Evaluale the fo
osl 0 tha given and mark your response in the comesponding circles. You can aiso specify the answer if

needad.

|
|
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APPENDIX Q
Photodocumentation of the Evaluation Survey
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