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ABSTRACT: The rose plant has been used by different societies throughout human history for beauty and health
purposes. Rosa damascena Mill., R. gallica L., and R. phoenicia Boiss belong to the Rosaceae family and are hybrid plants of
different species. The study aims to develop an acne mask containing natural ingredients using the rose pulp of the Rosa
damascena plant produced in the Isparta region and released into the environment as waste. The sample was prepared
using the Milestone ETHOS ONE microwave unit. The sample included the addition of nitric acid and hydrogen
peroxide solution and the use of the wet digestion method and was analyzed using the pour plate method. The rose
mask formulation consists of rose pulp, thermal water, clay, glycerin, aloe vera, hyaluronic acid, preservative, EDTA,
and sodium gluconate. The research led to a mask formulation that maintains absorption, moisturizing, and renewal
properties. The two formulations that exhibited the fastest drying times were GP-AMF-10 and GP-AMF-8, with drying
times of 10.21 and 10.40, respectively. Microbiological analysis of the resulting formulation product was conducted and
it was determined to comply with microbiological limit values. After a comprehensive evaluation, it was found that the
selected mask formulation demonstrated superior characteristics.
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1.INTRODUCTION

Acne is a chronic, inflammatory disease of the pilosebaceous unit that affects 9.4% of the world's
population. It is the most common skin problem in teenagers. It is a normal part of puberty [1]. In vitro
experiments have demonstrated that Propionibacterium acnes phylotypes can elicit disparate inflammatory
reaction patterns. Specific phylotypes have been observed to induce particular acne lesions and exhibit
varying degrees of resistance to antimicrobials [2]. In recent years, significant advancements have been made
in our understanding of the underlying mechanisms of acne, particularly inflammatory processes. This has
led to the development of novel treatment approaches. While topical agents may be effective in mild acne
cases, they are often inadequate in moderate to severe acne [3]. The causes of acne are multifactorial,
including genetic predisposition, dietary habits, frequency of skin cleansing, and air pollution. The use of
cosmetic products by individuals of almost every age group in society has a long historical precedent [4].

The distribution of plant communities in our country has been affected by changes in climate. As a
consequence of ecological and phytogeographic differentiation, our country is endowed with a considerable
number of endemic species. In comparison to the 2,500 endemic plant species present in Europe, Turkey
boasts 3,000 endemic species [5]. It is notable that species originating from diverse geographical regions are
cultivated in locations that are strikingly disparate. The World Health Organization (WHO) has indicated
that 60% of the global population relies on plants to maintain general health [6]. In recent years, the
discovery of antibiotic-resistant strains and the emergence of side effects seen in synthetic drugs have
prompted scientists to conduct research with the aim of obtaining similar effects from natural sources [7]. A
multitude of medicinal plants have been identified by numerous scientists, and the effects of the majority of
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them have been validated Medicinal and aromatic plants are defined as those cultivated for their bioactive
substances [8]. The significance of these plants is largely determined by the bioactive substances they
contain. Our country boasts a rich and diverse flora, particularly in terms of plants that produce essential
oils. Among these, the rose plant is notable for its prominence in the commercial essential oil industry within
our country [9].

The treatment of sebum deficiencies and the reduction of inflammation in acne lesions are achieved
through the utilization of Rosa damascena extract. The residue resulting from the distillation of the rose petals
is a byproduct that is ultimately discarded into the environment [10]. Studies have shown that rose oil has a
rich phenolic substance content, and pulp water contains more phenolic compounds than rose water [6].
Flavonols are compounds that possess exceptionally high antioxidant properties. The quantity of flavonoids
present in rose pulp is nearly equivalent to that found in rose oil, and this concentration is considerably
higher than that observed in rose water [11]. A review of the literature reveals that rose essential oil has a
multitude of beneficial effects, including antibacterial, antiviral, antifungal, antiseptic, antioxidant, analgesic,
anti-inflammatory, and wound-healing properties [12]. It is estimated that approximately 15,000 tons of rose
flowers are produced globally on an annual basis. Approximately 8,500 tons of this production is
manufactured in Turkey, with Bulgaria accounting for an additional 7,000 tons. Rose oil and rose concrete
produced in both countries are primarily utilized as commercial materials in the global perfume, cosmetics,
and pharmaceutical industries. Additionally, partial production occurs in Morocco, Iran, Afghanistan,
China, India, select Caucasian countries, Saudi Arabia, and certain Northern Block countries, with the
precise production quantities remaining uncertain. Furthermore, the production of one kilogram of rose oil
necessitates the processing of 3.5 to 4.5 tons of rose petals, resulting in the generation of a considerable
quantity of rose pulp, which is subsequently released into the environment [13]. To ascertain whether the
optimum formulation presents any potential harm to users, it is essential to calculate the MoS values within
the safety limit [14]. Microorganisms such as Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa,
Candida albicans, and Aspergillus species are known to frequently cause contamination in cosmetic products
[15].

Today, protective effectiveness tests are carried out according to different methods determined by
institutions such as the United States Pharmacopoeia (USP), British Pharmacopoeia (BP), European
Pharmacopoeia (EP), and American Society for Testing and Materials (ASTM) [16]. These products must
undergo a rigorous microbiological evaluation before being made available to the market, to ensure the
safety and well-being of the intended audience. Several methods can be employed for microbiological
analysis, including pouring, spreading, and dripping [17] The principle of these methods is that the
microorganism forms a colony in the solid environment of the microorganisms in the sample.

Our study, which aims to bring this rose pulp released into the environment in the Isparta region into
the economy with zero waste application, aimed to develop an acne mask containing natural ingredients
from the Rosa Damascena plant.

2. RESULTS

The research findings have led to the development of a mask with the following characteristics:
rapid absorption, deep moisturizing, skin renewal, and formulations that can be evenly distributed to the
application area with fingers. Additionally, the formulations are designed to remain in the application area
and not flow. Furthermore, the resulting formulation product underwent microbiological analysis, which
demonstrated compliance with the established limit values.

2.1. Physicochemical test results

The physicochemical properties of acne mask formulations were investigated through the
measurement of pH, the assessment of spreadability, the determination of drying time, and the evaluation of
film formation performance. The pH measurements of the face mask formulations exhibited a range of 5.013
£0.200 to 5.335 £ 0.190. These values are consistent with the pH range of 5.0 to 6.0, which is typical of the pH
of the facial area. Upon examination, the mask formulations were found to exhibit excellent spreadability
and cleansing properties on the skin. A comparison of the drying times of the formulations revealed that an
increase in the ratio of powder components (kaolin, talc, thermal clay) resulted in a corresponding increase
in the drying time. The two formulations that exhibited the fastest drying times were GP-AMF-10 and GP-
AMEF-8, with drying times of 10.21 and 10.40, respectively. The evaluation of film formation performance
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revealed that the mixture of powder components in the formulations containing hyaluronic acid and aloe
vera was effective in facilitating the formation of a film. It was observed that the film formation performance
of the formulations in which the powder mixture constituted 40% was optimal (Table 1, Figure 1).

Table 1. Physicochemical test results

Formulations pH mesurl:met result Spreadability assessment Drying Time Film Making

(n=3) Performance
GP-AMF-1 5.220 £ 0,210 Spreadability good 12.50 sc Film formation is poor
GP-AMEF-2 5.116 + 0,200 Spreadability good 13.42 sc Film formation is poor
GP-AMF-3 5.135 + 0,220 Spreadability good 13.15 sc Film formation is poor
GP-AMF-4 5.095 + 0,215 Spreadability good 13.32 sc Film formation is poor
GP-AMF-5 5.274 + 0,270 Spreadability good 11.13 sc Film formation is good
GP-AMF-6 5.335+ 0,190 Spreadability good 11.48 sc Film formation is good
GP-AMF-7 5.280 + 0,250 Spreadability good 11.45 sc Film formation is good
GP-AMF-8 5.013 £ 0,200 Spreadability good 10.40 sc Film formation is good
GP-AMF-9 5.088 + 0,190 Spreadability good 12.10 sc Film formation is poor
GP-AMF-10 5.123 £ 0,210 Spreadability good 10.21 sc Film formation is good

Figure 1. icroscope images of masks (A: Formulation 10, B:
Formulation 8, C: Formulation 2, D: Formulation 9) analysed at 10x10
magnification

2.2. Rheological Studies

The formulations of acne masks resulted in n<l and exhibited Dilataneous flow, showing shear
thickening according to the Ostwald-de Waele equation. According to the results obtained, the optimum
formulation GP-AMF-8 shear rate is between 0.15 and 30,59 s, shear stress is between 15,30+5,49 and
81382,36+6,32 (D/cm?), and viscosity values are 10000+5,89 and 266000+5,63 cPs (Table 1,2.- Figure 2).

Table 2. Viscosity measurement results of formulations

Formulations Torque (%, n=3) Viscosty (cPs, n=3)
GP-AMF-1 4580+2.3 91600 + 1.8
GP-AMF-2 57.00 +3.1 114000 + 2.7
GP-AMF-3 4240+2.6 84800 + 2.3
GP-AMF-4 4810+ 1.9 96200 +1.2
GP-AMF-5 40.10+2.1 80200+ 1.9
GP-AMF-6 57.60+1.3 57600 + 3.1
GP-AMEF-7 55.80+ 1.8 95600 + 2.8
GP-AMF-8 51.30 0.9 51300 +1.1
GP-AMF-9 40.70+22 81400 +3.4
GP-AME-10 49.10+1.3 4910+£2.2
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Figure 2. Viscosity values versus shear rate and and shear rate versus shear stress of GP-AMF-8

2.3. Products Safety Assessment

In consideration of the findings about the safety interval, the exposure doses, and the MoS values of
the components across all formulations were determined to be more than 100 (>100).

2.4. Stability Results

The rose pulp face mask demonstrated consistent physicochemical properties across all testing
environments. Following controls, it was noted that the product's specific appearance and color remained
consistent from day 0 to 6 months. The pH value was found to be within the range of 5.3-5.8 under all
conditions, which is in line with the acceptable pH range for use on the skin. The viscosity of the face mask
was monitored over time at varying temperatures, and the resulting viscosity values are presented in Table
3. The concentration of substances in the composition of the optimum formulation (GP-AMF-8) is
appropriate according to the safety assessment results (Table 4). The face mask formulation we tested was
observed to be free of microbial growth (Table 5,6).

Table 3. Viscosity measurement results of the optimum formulation (GP-AME-8)

Viscosty (cPs) Rotation Shear Stress (D/cm?) Shear Rate ~ Temp. (0C) Time Range

Speed (rpm)  Torque (%) (1/sec) (mm:ss.t)
10000+5.89 0.3 100 15.3045.49 0.15 25°C 00:02:00
18080+8.93 0.6 90.4 55.3247.62 0.31 25°C 00:02:00
35750+7.56 15 73.50 273.44+6.36 0.76 25°C 00:02:00
51300+4.34 3 51.30 784.76+5.54 1.53 25°C 00:02:00
6460049.78 6 3230 1976.436.21 3.06 25°C 00:02:00
98800+6.57 12 29.70 6045.55+5.80 6.12 25°C 00:02:00
147000+8.50 30 14.70 22487.23+8.65 15.30 25°C 00:02:00
266000+5.63 60 13.30 81382.36+6.32 30.59 25°C 00:02:00

Table 4. Safety Assessment of Formulation GP-AMF-8

Ingredients PODsys(mg/kg) MOS MOS

Rose Pump 1000 13793.1>100 13793.10
Thermal Clay 1600 315.27>100 315.27

Talck 1600 1471.5>100 1471.26
Kaolin 600 551.72>100 551.72

Glycerin 200 1379.31>100 1379.31
Propylene Glycol 10400 71724.14>100 7172414
Aloe Vera 1845 25448.28>100 25448.28
Hyaluronic Acid 250 8620.69>100 8620.69
Ethylhexylglycerin 800 55172.41>100 55172.41
Phenoxyethanol 500 6896.55>100 6896.55
EDTA 250 17241.38>100 17241.38
Thermal Water 35000 5224.66>100 5224.66
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Table 5. Stability results; appearance, colour, odour, viscosity, pH and microbiological growth results as of Day 0,

Month 3 and Month 6

Stability condition Control period Appearance Color and smell Microbiological control

Room Oth Month Homogeneous Specific No growth

3th Month Homogeneous Specific No growth

_ 6th Month Homogeneous Specific No growth

Incubator (45°C) Oth Month Homogeneous Specific No growth

3th Month Homogeneous Specific No growth

6th Month Homogeneous Specific No growth

Refrigerator Oth Month Homogeneous Specific No growth

3th Month Homogeneous Specific No growth

6th Month Homogeneous Specific No growth

Table 6. The results of the microbiological tests

Microorganisms Conclusion
The product contains no more
Total number of aerobic mesophilic microorganisms (Bacteria, mold, yeast) than 1 x 10? colony-forming
units (CFU) per gram.
The product contains no more
Yeast and mold than 1 x 10? colony-forming
units (CFU) per gram.
Escherichia coli No growth
Pseudomonas aeruginosa No growth
Staphylococcus aureus No growth
Candida albicans No growth

3. DISCUSSION

The genus Rosa, commonly known as the rose, is one of the most significant plants in horticulture
and industry, comprising approximately 200 species and over 18,000 varieties. Turkey is home to
approximately 50 distinct rose varieties, 24 of which are native to the region. The rose is a ubiquitous plant in
Turkey, occurring in nearly every region of the country. Rosa damascena Mill, also known as the Isparta rose,
oil rose, or simply oil rose, is a species of rose native to the Isparta region of Turkey. The production of this
variety for industrial purposes in Turkey (Lakes Region) commenced in 1888. At present, the only part of the
Rosa damascena Mill. plant that is used is the flower. The flowers, flower stems, flower covers, and
reproductive organs are used to obtain rose oil in Turkey without distinction. Rosa damascena Mill is not only
an economically advantageous plant, but it also occupies a significant position among medicinal plants [18,
19]. Rose pomace is the byproduct of the distillation of rose, which is released into the environment as waste.
Rose pulp and rose water have been demonstrated to possess antioxidant and antibacterial properties [11,
12]. It has been demonstrated that rose oil possesses a substantial phenolic substance content, with pulp
water exhibiting a higher concentration of phenolic compounds than rose water. Flavonols are compounds
that have exceptionally high antioxidant properties. Rose pulp contains a quantity of phenolic compounds
nearly equivalent to that found in rose oil, and this concentration is significantly higher than that observed in
rose water [22]. Acne, which can manifest at any age, is a condition that causes distress for the individual
due to its tendency to attract attention. The development of acne is attributed to hormonal and nutritional
factors. An increase in body fat is a contributing factor to the occurrence of acne [23]. The primary cosmetic
benefits of facial masks can be attributed to their ability to provide rapid and profound moisturization,
facilitate skin renewal and restoration, promote sebum absorption and elimination, and impart a rejuvenated
appearance. Face masks are products that can be readily and uniformly distributed to the intended
application area with the fingers. Once applied, the mask should be left in place and not allowed to flow [24].
From a physicochemical perspective, facial masks can be classified into three primary formulation types:
emulsions, gels, and suspensions. Various formulations can be created with each of these, but facial masks
are typically produced as simple combinations of a few fundamental ingredients [25]. As in our study, rose
mask formulations include a variety of ingredients, including rose pulp, thermal water, thermal clay,
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glycerin, aloe vera, hyaluronic acid, preservatives, EDTA, or sodium gluconate [26, 27]. The face mask
prepared in our study was found to be effective in achieving its intended purpose.

4. CONCLUSION

The incorporation of rose pulp into paste-type acne mask formulations did not result in any
alterations to the structural composition of the paste components. The properties of the paste were preserved
for spreadability and sensation. Tests for the optimal formulation designated GP-AMEF-10 and GP-AMF-8
demonstrated that rose pulp waste can be utilized safely in the production of masks.

5. MATERIAL and METHOD

In the study, rose pulp (Local Producer, Turkey), thermal water (Kizilay, Turkey), thermal clay
(Sabunaria, Turkey), hyaluronic acid (Nature Pharmaceuticals, Turkey), glycerin (Galenik, Turkey), and
Ethylhexylglycerin (Ashland) were used. The devices used were Milwaukee MW150 max (Szeged-Hungary),
Rotational Viscometer PCE-RVI 10 (Meschede-Germany), Elektromag M5040 PS (Cerkezkoy - Turkey). The
sample preparation process was carried out according to the EPA 3015 method. It involved using the
Milestone brand ETHOS ONE model microwave sample preparation unit and adding 5 mL of HNO3 and 1
mL of HO> to 1 g of sample. The wet digestion method was used for this process. The pour plate method
was used for microbiological analysis of the sample.

5.1. Formulation Study

The rose pulp is subjected to a low-temperature drying process, conducted in a manner that avoids
exposure to solar radiation, in order to prevent the volatilisation of the phenolic compounds it contains.
Sterile clay is then incorporated into the rose pulp and mixed thoroughly. Subsequently, hyaluronic acid and
aloe vera are added to the thermal water, which is then fully dispersed under a mechanical mixer. The
weight of the rose pulp and other solid ingredients (talc, kaolin, thermal clay, hyaluronic acid, EDTA) is
determined with precision, from the lowest to the highest weight, and the ingredients are mixed.
Subsequently, the requisite quantities of the liquid constituents (hyaluronic acid and aloe vera dispersion
prepared with thermal water, glycerin, propylene glycol, and preservative) are measured and added to the
solid materials in a manner that adheres to the geometric dilution principle, thereby forming a colloidal
dispersion. The use of a mechanical mixer ensures the uniform dispersion of the ingredients.

Table 7. Composition of acne formulations containing Rose Pulp

Formulation RP TC T K G PG AV HA ETG PHE EDTA ™
% % % % % % % % % % %
GP-AME-1 0.5 35 2.5 2.5 1 1 0.5 0.2 0.1 0.5 0.1 56.2
GP-AME-2 0.5 35 0 0 1 1 0.5 0.2 0.1 0.5 0.1 61.2
GP-AMF-3 0.5 35 5 0 1 1 0.5 0.2 0.1 0.5 0.1 56.2
GP-AMF-4 0.5 35 0 5 1 1 0.5 0.2 0.1 0.5 0.1 56.2
GP-AME-5 0.5 35 5 5 1 1 0.5 0.2 0.1 0.5 0.1 51.2
GP-AME-6 0.5 35 7.5 0 1 1 0.5 0.2 0.1 0.5 0.1 53.7
GP-AME-7 0.5 35 0 7.5 1 1 0.5 0.2 0.1 0.5 0.1 53.7
GP-AME-8 0.5 35 7.5 7.5 1 1 0.5 0.2 0.1 0.5 0.1 46.2
GP-AMEF-9 0.5 25 7.5 7.5 1 1 0.5 0.2 0.1 0.5 0.1 56.2
GP-AME-10 0.5 45 7.5 7.5 1 1 0.5 0.2 0.1 0.5 0.1 36.2

RP: Rose Pulp; TC: Thermal Clay; T: Talck; K: Kaolin; G: Glycerin; PG: Propylene Glycol; AV: Aloe Vera; HA: Hyaluronic Acid; ETG:
Ethylhexylglycerin; PHE: Phenoxyethanol; EDTA: Ethylenediamine tetraacetic acid; TW: Thermal Water.

5.2 Physicochemical Controls
5.2.1. pH Measurement

The pH of cosmetic products applied to the skin should be compatible with the skin and should not
cause irritation. The pH of an appropriate acne mask formulation is expected to be slightly acidic. The pH
measurements of each prepared formulation were carried out in triplicate using a digital pH meter in
accordance with the relevant cosmetic regulations.
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5.2.2. Spreadability Assessment:

Figure 3. Spreadability evaluation on glass plaque

Rinse-off mask formulations should be straightforward to apply and remove from the skin. In terms
of rheological properties, the formulation should remain in the application area and should not flow. To
evaluate the applicability, a sensory evaluation was conducted to assess the ease of application, the sensory
properties, the visual appearance, the ability to remain on the surface without flowing, and the user-
friendliness of the mask. In order to assess the spreadability of the formulations, they were applied to a
smooth, transparent glass surface, with minor modifications to the methodology employed by Beringhs et al.
[19].

5.2.3. Drying time determination:

A drying time test is conducted to ascertain the time required for the formulations to dry fully
following application to the skin. In order to ensure the reliability of the measurement results, the glass plate
was measured at a total of 12 points with three measurements taken on each edge using callipers. The
measurements yielded a glass plate thickness of 3.9 mm. Approximately 2.0 g of each formulation was
distributed onto a 12x12 cm glass plate to create a uniform mask layer with a thickness of approximately 0.2
mm on the 3.9 mm thick glass plate. The glass plate was placed in an oven maintained at a temperature of
37.0 £ 2.0°C, which was deemed to be representative of the temperature of the skin. The surface of the mask
applied to the glass plate was observed until it was deemed to be completely dry. The results are presented
as the mean of three measurements [19].

b

Figure 4. Application of 0.2 mm thick mask on glass plate and determination of drying time (37 °C-oven,
n=3)

5.2.4. Film Making Performance:

It is anticipated that rinseable mask formulations will be capable of forming a film on the skin,
spreading in a homogeneous manner and completely covering the area to which they are applied.
Approximately 2.0 g of each formulation was applied to a 12x12 cm glass plate to form a uniform mask layer
with a thickness of approximately 0.2 mm, which was then dried on a 3.9 mm thick glass plate. The glass
plate was maintained in an oven maintained at a temperature of 37.0 £ 2.0°C, which is representative of the
temperature of the skin, until the completion of the drying process. Following the drying time of the mask
formulations, an examination of the surface covered with film was conducted using a microscope. This
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examination was conducted to ascertain whether film formation had occurred and whether the film was
homogeneous [19].

5.3. Rheological Studies

The apparent viscosity was determined using a rotational viscometer (PCE Instruments, Hamburg,
Germany), calibrated before use. A rheometer is a device used to measure viscosity, calculating the torque
required to rotate the spindles within the fluid. The torque is related to the viscosity of the fluid. In this
experiment, samples were measured with an L2 spindle at 6 rpm for 120 seconds. The slip rate is calculated
using the dimensions of the shaft, the rotation speed, and the gap between the shaft and the container. We
set the gap to 1.25 mm, which gave us a ratio of 1.2 between the container diameter and the shaft. We
calculated the sliding speed using the formula (1).

_, ZXTXNiRP 1)
y= 60 R,2 — RiZ

In the equation, "y" represents the sliding speed, "Ni" denotes the rotation speed, and "R0" and "Ri" are the
radii of the cup and shaft. The apparent viscosity values were plotted as a function of shear rate and fitted to
the Ostwald-de Waele equation (Eq. x) [20].

n=K.y*?! ¢)

K is the viscosity coefficient and n is the flow behavior index calculated from exponential regression [21].
5.4. Calculation of The Interval of Safety (MoS)

The rose pulp acne mask formulation has a systemic exposure dose of 1.54 g/day. This is based on the
product being used once a day on a 565 cm? area of skin. The safety margin values are based on formula 4.

DAa (pg/cm?2) x 10-3mg/ pg x SSA (cm2) x F(day-1)
SED= 3)
60

5.5. Stability Study

Stability studies were conducted to ascertain whether any changes in appearance, color, pH,
viscosity, or microbiological growth occurred over six months when the product was stored in a refrigerator,
room, and oven (45°C).

5.6. Microbiological Analysis

In microbiological analysis, pathogens that should not be present in 1 gr or ml of cosmetic product
according to ISO 17516, 2014 Standard; It has been shown in studies on E. coli (ISO 21150), S. aureus, P.
Aeruginosa (ISO 22717) and C. albicans (ISO 16212) [20]. The microbiological test formulation utilized in the
present study was disinfected with 70% ethanol. A solution of 5 g/L polysorbate 80 and 90 ml sodium
chloride-buffered peptone (TSP) was prepared to dissolve the sample. Subsequently, 10 g of the sample was
added and allowed to dissolve in a water bath for approximately 10-15 minutes. A volume of 1 mL of the
diluted sample was poured into a sterile empty petri plate using a pipette. Approximately 15 mL of warm
agar medium (~45-50°C) was prepared by pouring it onto the sample in the petri dish. The sample and
liquid agar were mixed gently. The agar was allowed to solidify at room temperature. The optimal
incubation period was maintained for each microorganism at the optimal temperature. In the case of
reproduction, colonies that are visible to the naked eye are counted using the following formdila (4).

CFU/ml = Total number of colonies obtained x dilution factor/ Sample voliime @)
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