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Abstract
BACKGROUND: Yarrow extract (Achillea millefolium) is recognized to have powerful antioxidants that protect the 
skin from free radical damage, skin whitening, and anti-aging properties. As a result, the application of antioxidants 
on the skin can be packaged into a peel-off gel mask preparation for face skin care.

AIM: Therefore, the goal of this study is to see how different concentrations of the polyvinyl alcohol (PVA) and 
hydroxypropyl methyl cellulose (HPMC).

METHODS: To obtain five formulas that will be made uses preparations and evaluate the quality of the preparations, 
this research method used quantitative analysis methods and statistical analysis using one-way ANOVA by varying 
the concentrations of PVA (7–10%) and HPMC (2–4%) to obtain five formulas that will be made into preparations 
and evaluated the quality of the preparations. Organoleptic, homogeneity, pH, syneresis, skin irritation, viscosity, 
spreadability, and drying time of the mask were all evaluated.

RESULTS: The results of the experiment with different concentrations of the PVA and HPMC enhanced dispersion 
and drying time (p < 0.05), but had no effect on decrease viscosity value.

CONCLUSION: The quality of the peel-off gel mask prepared from the ethanolic extract of yarrow was significantly 
affected by PVA and HPMC concentrations.
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Introduction

The compound of Yarrow is essential oil with 
a range of concentration of 0.21.0%, with the highest 
concentration of chamazulene (640%), camphor (20%), 
pinene (23%), and 18 cineol (up to 10%). Flavonoids, 
coumarins, and tannins are also present in the oil [1].

Flavonoids (apigenin, rutin, luteolin, and 
kaempferol) and essential oils are the principal active 
constituents in yarrow [2].

The yarrow extract (Achillea millefolium) is a 
useful cosmetic component for skin rejuvenation. The 
findings of an in vivo test to examine the possible anti-
inflammatory effect of a 2-month therapy with a cosmetic 
formula comprising a concentration of 2% yarrow extract 
(A. millefolium) on the appearance of wrinkles and 
wrinkled pores, as well as skin suppleness [3]. Cosmetic 
product formulations having 0.1–0.5% ingredients that 
really contain a 2% concentration of yarrow extract 
(A. millefolium) did not induce skin irritation in clinical 
studies [4].

Skin is the outermost covering of an animal’s or 
human’s body that protects them from the environment. 
Certain changes in the skin occur as people age, and 

these changes are impacted by both external and internal 
factors. Wrinkles, sagging skin, age spots, and dryness, 
as well as fat loss that causes the skin to lose its natural 
smoothness, are some of the most evident indications of 
aging in the skin [5]. The epidermis thins with age, despite 
the fact that the number of cell layers remains constant. 
The skin’s ability to repair itself steadily deteriorates, and 
our bodies create less collagen and elastin, causing it 
to lose its suppleness. Furthermore, when the number 
of melanocytes declines, the aging skin thins, becomes 
whiter, and clearer, and develops huge pigment spots 
and age spots. All of these symptoms necessitate anti-
aging treatment with anti-aging products or therapies to 
boost collagen production or slow down natural collagen 
loss. Although Vitamin D synthesis requires exposure to 
the sun, damaging UV rays induce premature aging, the 
development of reactive oxygen species, skin cancer, and 
the breakdown of extracellular matrix components [6].

Although Vitamin D synthesis requires exposure 
to the sun, damaging UV rays induce premature aging, the 
development of reactive oxygen species, skin cancer, and 
the breakdown of extracellular matrix components [6], [7]. 
Prolonged exposure to UV radiation of human skin may 
cause several damages. These damages include skin 
cancer, sunburn, oxidative stress, and photoaging [8]. The 
aging process is an inevitable physiological process that 
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will be experienced by every human being. This process is 
irreversible which covers all organs of the body including 
the skin [10], but anti aging definition is not always 
meaning the biological process that changes in organism; 
it has been changed and emphasizes more on the quality 
of life [11], [12], [13], [14], [15], [16], [17], [18], [19].

Photoprotection and subsequent treatment 
with exogenous antioxidants and other chemicals that 
our systems cannot generate are the main strategies 
for preventing premature aging. Polyphenol compounds 
are one of the most efficient anti-aging substances 
because they limit oxidative skin damage by decreasing 
the generation of reactive oxygen species triggered by 
external (UV radiation) and endogenous factors [7]. 
As a result, antioxidants are commonly used in skin 
care products, particularly anti-aging treatments, to 
protect the skin from the impacts of free radicals [9]. 
The leaves of yarrow A. millefolium, which are known 
to have powerful antioxidants, skin whitening, and skin 
regeneration [11], contain natural antioxidants. A gel is 
a dispersion system with at least two phases, such as 
a solid phase and a liquid phase (li foil gel) or a solid 
phase and a gas-forming phase (xerophilic gel) [12]. 
Thixotropic, good spread ability, non-greasy, simple 
to remove, emollient, stain remover, non-staining, 
and proportional to the amount of excipients are the 
recommended qualities of dermatological gels [13]. Gels 
are made by mixing an organic, inorganic, or aqueous 
solvent or solvents with a gelling agent, which can be 
a natural, synthetic, or semi-synthetic polymer or a low-
molecular-weight small molecule. The polymer in the 
gel serves as the gel matrix’s backbone [14]. Examples 
of polymers are carbomer, NaCMC, polyvinyl alcohol 
(PVA), and others [15].

A face mask, which is formed into the creation 
of natural facial masks that are effective for eliminating 
wrinkles on the face, is one of the herbal cosmetic 
items on the market. Cosmetics made from natural 
components are seen to be more ecologically friendly, 
better, and safer, therefore for facial skin care, gel masks 
made from natural materials, particularly peel-off facial 
masks, are popular because they may revitalize the 
skin [9]. When this mask dries, the skin will experience 
changes that feel like it is pulling the skin layer and 
providing skin refreshment. It can absorb excess oil, lift 
debris from the skin’s surface, and help clear clogged 
pores or lure blackheads to the surface [16]. Gels can be 
used to make a variety of topical therapies, such as facial 
masks. However, different types and quantities of gelling 
agents are required for different active components to 
generate high-quality formulations.

Therefore, the formulation and assessment of 
peel-off gel mask preparations made from the ethanolic 
extract of yarrow (A. millefolium) as anti-aging will 
be carried out based on some of the aforementioned 
descriptions.

Methods

Sample preparation

Easy to make

Yarrow (A. millefolium) weighing up to 2 kg was 
collected and sorted wet. Then, using running water, 
clean it. Then comes the chopping, which is followed by 
drying in a drying cabinet.

Production of simplicia powder

The dried simplicia was place in a blender and 
blend until smooth. After blending until smooth, weigh 
500 g of yarrow powder. Then, it was placed in a jar.

Production of extracts

The maceration process was used to extract 
a yarrow (A. millefolium) from 3.5  L of 70% ethanol 
solvent which was used to extract up to 500 g of yarrow 
powder. For 324 h, stirring was done every 128 h. Then, 
it was filtered. The solvent was then evaporated using 
a vacuum rotary evaporator set to 70°C until a thick 
extract was produced.

Formulation of the preparation

Formula design

Table  1 shows the design of the ethanolic 
extract of yarrow (A. millefolium) peel-off gel mask 
preparation formula.

Table 1: Formula for preparing a peel‑off gel mask with ethanolic 
extract of yarrow (Achillea millefolium)
Ingredient Utility Concentration (% b/b)

F.I F.II F.III F.IV F.V
Yarrow extract Active substance 2 2 2 2 2
Polyvinyl alcohol Film forming 7 7.75 8,5 9.25 10
Hydroxypropyl 
methyl cellulose

Gelling agent 4 3.5 3 2.5 2

Methylparaben Preservative 0.18 0.18 0.18 0.18 0.18
Glycerin Humectan 5 5 5 5 5
Aquadest Solvent ad 100 ad 100 ad 100 ad 100 ad 100

Making a gel mask that peels off (Do not start 
a sentence with an abbreviation)

PVA was dissolved in 20 ml distilled water at 80°C, 
then melted on a bath while stirring until homogenous 
and clear (solution A). Hydroxypropyl methyl cellulose 
(HPMC) was first created by dissolving 20 ml aquadest 
in a mortar at 80°C and crushing it (solution B). In the 
mortar, solution A and solution B combine while stirring 
until smooth. Then, using glycerin to dissolve the methyl 
paraben, it was homogenized. The yarrow ethanol extract 
was dissolved in aquadest, then slowly added to the base, 
homogenized, and finally removed. The leftover aquadest 
was then taken care of. The remaining aquadest was then 
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added to 100 g of water and homogenized. After that, it’s 
sealed in a container [17].

Evaluation

Organoleptic evaluation

The physical form of the peel-off gel 
mask preparation of the ethanol extract of yarrow 
(A. millefolium) was observed directly, including smell, 
color, and texture [18].

Homogeneity test

This test is carried out by smearing the sample 
on a glass item and inspecting the particles contained 
in the preparation [18].

Acid-base balance

This test is performed by dipping the pH meter 
into the mask preparation and recording the pH [20].

Viscosity measurement

This test was performed by dipping the spindle 
into the gel mask preparation and then performing the 
test. The viscosity was then measured using a Brookfield 
viscometer at a speed of 10 rpm using spindle number 
64 [21].

Test for spreadability

This test was carried out by carefully placing 
a 0.5  g gel mask preparation on a glass measuring 
20 × 20  cm. Then add a 125  g weight and top with 
another glass. After that, after 1 min, the diameter was 
measured [21].

Syneresis examination

This test was carried out by storing the gel at 
10°C for 24, 48, and 72 h. Each of these gels is placed 
in a package to keep the water that is released during 
storage contained. The weight loss during storage was 
measured and compared to the initial weight of the gel 
to determine syneresis [22].

Test for skin irritation

This test is perform by placing a gel mask 
preparation with a diameter of 3  cm behind the ear, 
leaving it on for 20–30  min, then removing it and 
observing changes in the form of itching, redness, and 
swelling of the skin [23].

Time to dry the mask

This test is perform by putting 1  g of mask 
preparation to the back of the hand’s skin and measuring 
the dry speed to build a peeling layer from the gel phase 
with a timer [18].

Examination of data

The data from evaluation of the preparations 
mentioned above were analyzed using standard 
requirements parameters and viscosity tests, 
spreadability tests, and mask drying time tests. 
Statistical analysis of related parametric or non-
parametric tests [24].

Results

Extraction result

Table 2: Yarrow extraction results (Achillea millefolium)
Extract type Simple weight Extract weight % yield
Thick extract 500 g 19.17 g 3.834

Organoleptic test result

Table 3: Organoleptic test results for peel‑off gel mask made 
from ethanol extract of yarrow (Achillea millefolium)
Masks formula Test parameters

Color Smell Texture
I Brownish‑green Extract fragrance Semi‑solid 
II Brownish‑green Extract fragrance Semi‑solid
III Brownish‑green Extract fragrance Semi‑solid
IV Brownish‑green Extract fragrance Semi‑solid
V Brownish‑green Extract fragrance Semi‑solid

Test results on homogeneity and pH

Table 4: Results of homogeneity, pH, and skin irritation tests for 
a peel‑off gel mask made from yarrow ethanol extract (Achillea 
millefolium)
Masks formula Test parameters

Homogeneity pH Inflammation of the skin
I Homogeneous 6.07 No irritation
II Homogeneous 6.09 No irritation
III Homogeneous 6.11 No irritation
IV Homogeneous 6.16 No irritation
V Homogeneous 6.23 No irritation

Syneresis and skin irritation test result

Table  5: Syneresis and skin irritation test result for peel‑off 
gel mask preparations made from ethanolic extract of yarrow 
(Achillea millefolium)
Time (hour) Masks formula

F.I F.II F.III F.IV F.V
24 0.58% 0.49% 0.47% 0.38% 0.29%
48 0.78% 0.69% 0.57% 0.48% 0.38%
72 1.19% 0.99% 0.76% 0.57% 0.48%
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Mask viscosity, spreadability, and drying 
time test results

Table 6: Viscosity, dispersion, and drying time of a peel‑off gel 
mask made from yarrow ethanol extract (Achillea millefolium)
Masks formula Viscosity value (cP) Spreadability

(cm)
Drying time
(minutes)

I 37,700 5.4 31
II 37,920 5.3 29
III 38,420 5.1 28
IV 40,700 5.0 27
V 43,820 4.8 30

Discussion

The yarrow plant (A. millefolium) has a wide 
range of medical applications and is extremely valuable 
as a herbal medicine, with various components of 
the plant, particularly the leaves, being effective in 
preventing nosebleeds and wound healing [25]. Not 
only that, but also this yarrow can also revitalize the 
skin because it contains powerful antioxidant chemicals 
that protect the skin from free radical damage.

According to prior study, 2% yarrow extract 
does not cause irritation in most people. It can also 
reduce the appearance of wrinkles and wrinkled pores, 
as well as increase skin softness [3]. The leaf extract 
was formed into a peel-off gel mask preparation using 
range 7–10% concentration of PVA as a film-forming 
agent [26], and 2–4% concentration of hydroxypropyl 
methylcellulose as a gelling agent in this work [26]. As a 
result, it was made into a peel-off gel mask preparation 
with the goal of determining the influence of PVA and 
HPMC concentrations on the quality of the yarrow 
extract mask preparation as an anti-aging agent.

The ingredients found in yarrow (A. 
millefolium) are known to have strong antioxidant 
activity, brightening skin, and skin rejuvenation 
[11]. The extraction process in this study used 70% 
ethanol solvent with maceration method, which aims 
to attract phenolic compounds that are efficacious as 
antioxidants [27]. After maceration, the thick extract 
weighing 19.17 g was evaporated.

All peel-off gel mask formulations had a dark 
green hue, a characteristic extract fragrance, and 
a semi-solid texture, according to the results of the 
organoleptic tests. The brownish-green hue and distinct 
fragrance of the extract on this peel-off gel mask are the 
result of the use of 2% yarrow ethanolic extract to affect 
color and odor alterations.

When applied to a glass object, the 
homogeneity test revealed that all peel-off gel mask 
preparations did not display any coarse granules. The 
gel arrangement was deemed to be homogeneous if no 
coarse particles were identified and the color equation 
was complete [28]. In this situation, the finished product 
is homogeneous in composition.

All peel-off gel mask compositions passed 
the pH test and were in the skin pH range of 6. The 
physiological pH of the skin was 4.5–6.5, according 
to the Cosmetics book [29]. In this scenario, the more 
alkaline or the more acidic the substance, the more 
damage it can bring to the skin, including dry, cracked, 
sensitive, and easily infected skin.

There were no alterations in the form of redness, 
itching, or swelling of the skin in the skin irritation test 
utilizing five probands with diverse skin types, including 
normal, oily, dry, combination, and sensitive skin.

The syneresis test is use to see if there is any 
liquid on the surface of the gel. Because the drop in 
weight of the preparation was <2%, the percentage 
findings obtained in Table  5 did not experience 
syneresis. As a result, the preparation was declared 
stable because it lacked a layer of water on the surface 
and had no effect on the gel preparation’s stability [30].

The viscosity of a liquid is a measure of its 
resistance to flow; the higher the viscosity, the greater 
the resistance [31]. The significance value for the 
concentrations of PVA and HPMC had a significant effect 
on the viscosity of the peel-off gel mask of the ethanol 
extract of yarrow (A. millefolium) as anti-aging, according 
to the results of statistical analysis using the one-way 
ANOVA test. A  good viscosity value, according to SNI 
16-4380-1996, is between 3000 and 50,000 cP. The 
viscosity of the five preparations increased in the range 
of 37,700–43,820 cP, according to the data (Table 6). As 
a result, the five preparations are sufficient. The viscosity 
of the peel- off gel mask preparation can be increased 
by increasing the concentration of PVA and HPMC [32].

The dispersion test is used to determine how well 
the gel preparation spreads on the skin surface, as this 
can affect drug absorption and the rate at which active 
substances are released at the application site [33]. A good 
gel will spread more slowly and have a high dispersion 
value [32]. The significance value for the concentration of 
PVA and HPMC had a significant effect on the dispersion 
of the peel-off gel mask of the ethanol extract of yarrow 
(A. millefolium) as anti-aging, according to the results of 
statistical analysis using the one-way ANOVA test. For gel 
preparations, a good dispersion of 5–7 cm is required [34]. 
The dispersion findings in formulas I–IV are in the range 
of 5.0–5.4 cm, indicate that they have good dispersion, 
whereas formula V, at 4.8 cm, indicates that it does not 
have good dispersion. The easier the gel preparation is 
rubbed, the greater its capacity to spread [35].

This mask preparation was used in the drying 
time test to see how long the peel-off gel mask preparation 
dries on the skin surface. The significance value of 
0.094>0.05 is based on the results of statistical analysis 
using the one-way ANOVA test, which means that the 
concentrations of PVA and HPMC have no significant 
effect on the drying time of the peel-off gel mask 
preparation of ethanol extract of yarrow (A. millefolium) 
as anti-aging. The drying time for gel mask formulations 
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varies between 15 and 30 min [36]. The results obtained 
in formula I are 31 min, which does not meet the existing 
standards, however, the results obtained in formula 
II–V are still in the range of 15–30 min, which meets the 
drying time requirements for the gel mask preparation. 
The concentration of PVA has a significant impact on the 
speed with which the preparation dries; the higher the 
PVA concentration, the faster the preparation dries. PVA 
operates through the development process by attaching 
existing water molecules, causing attraction between 
water molecules and an increase in cohesiveness [21].

Conclusion

1.	 With varying percentages of PVA and HPMC, 
the ethanol extract of yarrow (A. millefolium) 
can be formed into a peel-off gel mask 
preparation as an anti-aging agent.

2.	 The amount of PVA and HPMC used as a film-
forming and gelling agent had a substantial 
impact on the quality of the peel-off gel mask 
made from ethanol extract of yarrow; in this 
case, the combination of PVA and HPMC 
boosted dispersion but reduced viscosity.
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