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Abstract: Current study was designed to determine the skin elasticity potential of tested emulgel formulations. One 
emulgel containing Pyrus communis fruit extract and the other had Cydonia oblonga fruit extract. For this purpose 26 
female subjects were selected and divided into two batches. Each batch has 13 volunteers, who used tested formulations 
and their base for 90 days. Skin elasticity were observed by using Cutometer MPA 580. From Cutometer skin mechanical 
parameters were calculated. From the results it was noted that emulgel formulations containing extracts of Pyrus 
Communis and Cydonia oblonga showed marked effect on the facial skin mechanical properties during 90 days study 
period. Statistically observed skin mechanical parameters of tested formulations had significant difference from base. 
After distention from Cutometer both formulations enhance the retraction ability of the skin as compared to base. 
Moreover it was also noted that Cydonia oblonga had more pronounced results than Pyrus communis loaded emulgel. 
From the results it has been interpreted that although both formulations has good potential to hydrate the skin resulting in 
intensification of its elasticity. As both fruits are rich source of phytonutrients like Vitamin C, Sugar, organic acids which 
might be the reason of their enhancement potential of skin pliancy.  
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INTRODUCTION 
 
Skin is the largest part of the body. In humans skin is 
effected by aging and environmental effects. So if damage 
due to aging and environmental factors penetrates deeper 
upto dermis then it will affect the skin elasticity. Skin 
dermis has collagen and elastin fibers. Elastin keep skin 
elastic and collagen maintain skin integrity, so as a whole 
both collagen and elastin managed the skin flexibility. 
Loss of skin pliancy is known as elastosis. In this 
condition the skin become sagged and wrinkled. Skin 
elasticity has been decreased by many external and 
internal agents. External agents include sunrays, humidity 
and air contamination. Internal agents are poor nutrition 
and aging. Relationship of aging with skin elasticity is 
direct. As the age increases skin elasticity go on 
decreasing. Increase in age affect the skin mechanical 
properties (Flament et al., 2021; Ahn et al., 2007).  
 
Skin elasticity can be improved internally by using more 
water and balanced diet. Fruits are rich source of nutrients 
which help in the restoration of elasticity by increasing 
collagen and elastin fibers. Rosaceae family fruits 
particularly Pyrus communis and Cydonia oblonga 
contains many phytonutrients which help in enhancement 
of skin elasticity. Pyrus communis fruit is rich source of 
fibers, vitamin C, Antioxidants and arbutin (Hughes et al., 
2022; Kaur and Arya, 2012). It is widely used by common 
ladies as a cleanser for enhancing skin tonicity. Moreover 
Cydonia oblonga contains sugars, organic acids, tannins, 

flavonoid and phenolic contents (Silva et al., 2002). 
Common ladies used Cydonia oblonga fruit as healing 
agent. Moreover also used as moisturizer. Its herbal 
mixture used to decrease wrinkles and make skin tight 
(Echard and Droux, 2014). 
 
In laboratory skin elasticity can be measured by 
Cutometer. It is an instrument used for assessment of skin 
mechanical properties. It is a non-invasive instrument 
which works by suction pressure and determine skin 
firmness behavior. Cutometer is used in research 
laboratories normally for assessing the potential of new 
antiaging cosmetic formulations. Good antiaging topical 
formulation helps in intensification of skin hydration and 
elasticity (Charnvanich et al., 2018). Cutometer measures 
the skin firmness by measuring its potential to resume its 
original condition. Results are exhibited in curves. 
Observed R Parameters measured mathematically and 
statistically in order to describe the cosmetic formulation 
skin elasticity potential (Myoung et al., 2021; Rodrigues 
and Fluhr, 2020). 
 
Purpose of the current study was the assessment of two 
emulgel formulations loaded with fruit extracts of Pyrus 
communis and Cydonia oblonga on elasticity of facial 
skin of female volunteers by using Cutometer MPA 580. 
Both formulations were compared with their respective 
bases. 26 female subjects were enrolled in this study and 
skin mechanical R parameters (R0, R2, R5, R7 & R8) 
were noted by using Cutometer MPA580. 
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MATERIALS AND METHODS 
 

Reagents & Chemicals 
Liquid paraffin, propylene glycol and triethanolamine 
(Merck, Germany). Methyl parabin (Acros, USA. Span 
20, Carbopol 940 and tween 20 (Sigma, USA). All 
substances used were of analytical grade.  
 

Instruments 
Cutometer MPA 580, MPA 5 (Germany), Rotary 
evaporator (Japan), Homogenizer (Germany), pH-Meter 
(Germany), Electric balance (Switzerland) and water bath 
(China). 
 

Botanical material & extracts 
The Pyrus communis fresh fruit were obtained from Azad 
Kashmir and Cydonia oblonga fruit obtained from 
Islamabad Pakistan. Recognition of the fruits was done by 
the Department of Plant Sciences, Herbarium of Quaid-e-
Azam University, Islamabad, Pakistan. Samples were 
allocated certificate number of (C# 805) and (C# 1125) 
respectively for Pyrus communis and Cydonia oblonga. 
Methanolic Fruit extracts of both fruits named Pyrus 
communis and Cydonia oblonga were prepared in the 
Islamia University Laboratory. 
 
Preparation of cosmetic emulgel 
Emulgel was formulated by adding watery phase to oily 
phase by constant stirring to produce an oil-in-water 
emulsion. The O/W emulsion was incorporated to gel 
under constant shaking for 10-20 min by using a digital 
high shear mixer. In order to obtain a good odor few drops 
of fruit oil was added in emulgel as it enhance its appeal 
for female participants.  
 
All tested formulations (emulgel O/W formulation and 
base) were found to qualify in vitro evaluation tests like 
pH, electrical conductivity, centrifugation, phase 
separation. Moreover temperature stability tests were also 
done at 8±0.1oC, 25±0.1oC, 40±0.1oC and 40±0.1oC with 
75% RH (in incubator) and physical properties i.e., color, 
liquefaction and creaming. All formulated emulgel and 
base were stable. 
 
Participants enrollment and study protocol 
Ethical Approval 
The current research was sanctioned by the Board of 
Advanced Study and Research (BASAR), and 
institutional ethical committee, Faculty of Pharmacy & 
Alternative Medicine, The Islamia University of 
Bahawalpur, This current work was permitted by the 
PREC for in vivo studies (Ref. No. 46/S-2018-/PREC), 
The Islamia University of Bahawalpur, Pakistan and 
directed according to the worldwide (International) 
guiding principle of Helsinki Declaration. Before the 
study, every subject signed subject protocol. This protocol 
was a bilingual consent form which had all the terms and 
conditions like aim of the study, duration of study, danger 

associated with study and future prospects of the study. 
Subjects were not acquainted about the formulations. 
 
Inclusive criteria for participants 
 The age of participant must be healthy and was within 

the range of ages at 22-30 years. 
 No subject should have any record of hypersentivity on 

the skin (especially of cheeks /forearms). 
 No subject should apply any other extra cosmetological 

product/cream on the skin of face (at least 2 weeks 
before study and throughout the whole study period of 
12 weeks). 

 Every subject should educate properly and sign the 
participants agreement for written literate consent. 

 At specific time periods participants should come to 
laboratory in time for the measurements of parameters 
for 03 months. 

 Before observations of all indicators, participants 
should wait for at least 30 minutes in order to allow for 
complete skin adjustment to the lab environment at 
250C (room temperature). 

 
Exclusive criteria for participants 
 Any participants under treatment for skin diseases in 

entire study period. 
 Any participants should have any hypersensitivity to 

any constituent of the formulation or with any record of 
sensitivity. 

 Any subject who have going to steroidal therapy. 
 Any subject should not follow the formulation 

guidelines of the cosmetological formulations. Any 
subject who have excessive hair growth on the cheeks. 

 
It was a single blind study for the determination of skin 
flexibility potential of two emulgel i.e. the active emulgel 
containing fruit extracts and base emulgel without extract. 
In this study two fruit extracts named Pyrus communis 
and Cydonia oblonga fruit extracts loaded emulgel were 
compared with their base. 26 healthy female participants 
were choosed and splited into two groups. One group was 
provided with Pyrus communis loaded emulgel and base. 
Other group was provided with Cydonia oblonga loaded 
emulgel and base. Participants were instructed about the 
application of formulations (active formulation and base) 
on the cheeks (right and left) two times a day. Every 
participant provided with a schedule of 2nd week, 4th, 8th, 
10th and 12th week of research period (Huma et al., 2022; 
Khiljee and Akhtar, 2019).  
 
Burchard test (Patch test) 
In order to determine skin irritation potential Burchard 
test was performed for all tested formulations. In this test, 
a patch was applied on the 5x4 cm marked area of 
forearm. On right arm the base was applied and on the left 
forearm tested formulation loaded with fruit extract was 
applied and measured the skin erythema potential. After 
48 hours, skin redness was measured from Mexameter. 
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No formulation cause irritation so all qualified the patch 
test (Ijaz et al., 2019).  
 
Cutometer Skin measurements  
Cutometer (Cutometer MPA 580) is a non-invasive 
instrument used for the skin elasticity and biomechanical 
parameters of the skin. Facial skin was sucked by a 
metering probe 2mm by continuous application of 
negative suction pressure (350 mbar) for 18 seconds and 
then pressure was switch off and skin returns to its 
original condition. Moreover it has optical measuring 
system which contains light source and receptor, also two 
prisms confronting each other. It projects light from 
transmitter to receptor. As skin penetration depth varies so 
light intensity also varies. Cutometer produced a graph 
which is used for assessing skin mechanical (R) 
parameters. Graph normally measures following 
parameters, Ue: Skin extensibility, Uv: Delayed 
distension, Uf: Final deformation, Ur: Immediate 
retraction, Ua: Total recovery, R: Residual deformation at 
the end of measuring cycle R. Observed graphs obtained 
from Cutometer were interpreted both statistically & 
mathematically (Rodrigues and Fluhr, 2020; Charnvanich 
et al., 2018). 
 
The percentage changes observed weekly after application 
of tested formulation for the individual values of different 
factors of subjects were calculated by the following 
formula:  
Percentage change = [(A - B) / B] * 100  
Where A = individual value of any factor of 1st , 2nd , 3rd , 
4th , 5th , 6th , 7th, 8th week and 12th week 
B = zero hour value of that factor (Akhtar et al., 2010). 
 
Measured R parameters 
R parameters calculated from Cutometer denotes the skin 
elasticity (Ohshima et al 2013). In the present study the 
parameters noted were R0, R2, R5, R7 & R8. Observed R 
Parameters denotes following skin biomechanical 
properties.  
Ro=it is total skin dispensability,  
R2= Ua/Uf Biological elasticity,  
R5= Ur/Ue Elastic Function,  
R7= Ur/Uf Firmness/elastic recovery,  
R8= Ua Total repossession of the initial curve (Rodrigues 
and Fluhr, 2020). 
 
STATISTICAL ANALYSIS  
 
Results obtained after evaluating different parameters R0, 
R2, R5, R6, R7 and R8 were interpreted using (SPSS, V. 
17.0). Paired sample test T-test (PSTT) used for 
determination of variation between two formulations 
(active formulation and base). Two-way ANOVA was 
used for variation between different time intervals and 
post-hoc analysis through LSD (least Significant 
Difference). Which is used for computing “pairwise 

comparisons”, i.e. the smallest significant difference 
between two means variation. Difference is considered to 
be significant if P value is less than 5% (P<0.05) (Khiljee 
and Akhtar, 2019). 
 
RESULTS 
 
Skin elasticity parameters of Pyrus communis 
containing cosmetic emulgel  
After application of emulgel containing Pyrus communis 
on the facial skin of female subjects for 12 weeks. R-
parameters of active formulation loaded with fruit extract 
of Pyrus communis named as F1 formulation and base 
emulgel were noted. Results of elasticity values were 
observed in triplicates (n =3). The percent change in the 
R-parameter named R0, R2, R5, R7 & R8 as a function of 
time for active emulgel formulation (F1) containing Pyrus 
communis versus base showed in fig. 1 to 5 respectively.  

 
Fig. 1: Elasticity considerations of R0 parameter of active 
formulation F1 versus base. *indicates statistically 
significant difference (P<0.05) 

 
Fig. 2: Elasticity considerations of R2 parameter of active 
formulation F1 versus base. *indicates statistically 
significant difference (P<0.05) 

 
Fig. 3: Elasticity considerations of R5 parameter of active 
formulation F1 versus base. *indicates statistically 
significant difference (P<0.05) 
 
Formulation (F1) Results exhibited a significant increase 
(p<0.05) as compared to base. The readings of R0 near to 
01 % after 4th week, after 8th week reading is equal to 13 
% and after 12th week reading is greater than 25%. The 
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R2 parameter showed reading greater than 2.5 % within 
4th week, after 8th week reading is greater than 3.5% and 
after 12th week reading is greater than 6.5%. The reading 
of R5 parameter is greater than 0.75% within 4th week, 
after 8th week reading is greater than 1.5% and after 12th 
week reading is greater than 3.5%. The reading of R7 
parameter in 4th week is greater than 3.5%, after 8th week 
reading is greater than 19% and after 12th week reading is 
greater than 26%. The R8 factor show reading equal to 
5% after 4th week, after 8th week reading is greater 12% 
and after 12th week reading is greater than 17% in the 
whole study period of three months. By applying the 
statistical analysis of two-way ANOVA test and PSTT 
(Paired sample t-test) the results of active formulation F1 
showed significant increase in percentage change of R 
parameters in the whole study time period of three month 
as compared to base.   

 

Fig. 4: Elasticity considerations of R7 parameter of active 
formulation F1 and base. *indicates statistically 
significant difference (P<0.05) 

 

Fig. 5: Elasticity considerations of R8 parameter of active 
formulation F1 versus base. *indicates statistically 
significant difference (P<0.05) 

 

Fig. 6: Elasticity considerations of R0 parameter of active 
formulation F2 versus base. *indicates statistically 
significant difference (P<0.05) 
 
Skin elasticity Parameters of Cydonia oblonga 
containing cosmetic emulgel 
After application of emulgel formulation containing 
Cydonia oblonga on the facial skin of female subjects. R-

parameters of active formulation loaded with fruit extract 
of Cydonia oblonga named as F2 formulation and base 
emulgel were noted. Results of elasticity values were 
observed in triplicates (n =3). The percent change in the 
R-parameter R0, R2, R5, R7 and R8 as a function of time 
for active formulation (F2) containing Cydonia oblonga 
versus base showed in fig. 6 to 10 respectively.  
 

 

Fig. 7: Elasticity considerations of R2 parameter of active 
formulation F2 versus base. *indicates statistically 
significant difference (P<0.05) 

 

Fig. 8: Elasticity considerations of R5 parameter of active 
formulation F2 versus base. *indicates statistically 
significant difference (P<0.05) 

 
Fig. 9: Elasticity considerations of R7 parameter of active 
formulation F2 versus base. *indicates statistically 
significant difference (P<0.05) 

 
Fig. 10: Elasticity considerations of R8 parameter of 
active formulation F2 versus base. *indicates statistically 
significant difference (P<0.05) 
 
Formulation (F2) results exhibited a significant increase 
(p<0.05) in the reading of R0 equal to 20% in 4th week 
then after 8th week value was greater than 38% and after 
12th week value was greater than 70%, R2 parameter 
showed reading equal to 01% in 4th week, after 8th week 
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value was greater than 2% and after 12th week value was 
greater than 4%, the reading of R5 parameter at 4th week 
was greater than 4%, after 8th week reading was greater 
than 6% and after 8th week value was greater than 8%, the 
reading of R7 parameter at 4th week was greater than 
11%, after 8th week value was greater than 20 % and after 
12th week value was greater than 26%. R8 factor show 
reading greater than 15% after 4th week, after 8th week 
reading was greater than 35% and after 12th week value 
was greater than 50% in the whole study period of three 
months. By applying the statistical analysis of two-way 
ANOVA test and PSTT (Paired sample t-test) the results 
of active formulation F2 showed significant increase in 
percentage change of R parameters in the whole study 
time period of three month as compared to base. 
 
DISCUSSION  
 
The most important function of skin contributes the 
feeling of physical attractiveness and wellbeing that 
decreases with passage of time which has properties of 
coarsening of elastosis, collagen, laxity, wrinkle 
development, atrophy, decrease water contents and 
imbalance pigmentation. Skin elasticity can be enhances 
externally by using different antiaging cosmetics 
(Myoung et al., 2021; Langton et al., 2019). 
 
Overall both tested formulations F1 & F2 containing 
Pyrus communis and Cydonia oblonga extracts showed 
good values of R parameters. This attitude is consistent 
with the previous studies in which values of R parameters 
near to 1 are indicator of  skin elasticity (Cho et al., 2009; 
Wissing and Müller, 2003; Akhtar et al., 2010).  
 
In current study formulations named F1 and F2 containing 
fresh fruit extract of Pyrus communis and Cydonia 
oblonga showed high values of R0 parameter after 12 
week study time period. R0 denotes highest point of curve 
which shows maximum skin expandability. It also 
represent skin firmness behavior against applied pressure. 
In case of Pyrus communis Vitamin C and tannins might 
be responsible for this parameter (Kaur and Arya, 2012). 
In Cydonia oblonga chlorogenic acids like caffeoylquinic 
acid and dicaffeolyquinic acid and Vitamin C help in the 
collagen fiber formation so it help in the skin elasticity 
and hydration (Silva et al., 2002). As both fruits owing 
abundant amount of antioxidant and vitamin C which aid 
in the restoration of collagen fiber which is the main 
protein in the skin connective tissue responsible for 
maintaining skin elasticity (Rittié and Fisher, 2002; Uitto, 
1986). Topical formulations containing Vitamin C has 
been used to enhance the production of elastin and 
collagen. Furthermore also protect skin from oxidizing 
effect of sunrays (Humbert et al., 2003). Among both 
emulgel formulations results Cydonia oblonga loaded 
emulgel showed increase Ro then Pyrus communis loaded 
emulgel. It showed enhanced skin mechanical potential.     

Both tested emulgel formulations demonstrated a 
significant increase in the R2 as compared to base. The 
same effect was also reported in a previous work 
(Sungyeon et al., 2007). R2 and R7 are main factors used 
for assessing antiaging effect of cosmetics (Charnvanich 
et al., 2018; Kim et al., 2019; Ahn et al., 2007). 
 
R5 parameters of both emulgels prepared from fruit 
extracts showed good results. It might be due to presence 
of antioxidant and many polyphenols present in them 
(Dreher et al., 2001). This effect is also evident from 
previous literature in which plant having including 
resveratrol, anthrocyanidin and ellagic acids showed 
significant influence on the skin elasticity. Another work 
stated that antioxidant had marked effect on skin 
flexibility (Manosroi et al., 2011). In another study this 
hypothesis was supported in that work emulsion 
containing extract had marked antioxidant potential as 
indicated by the ingredients like, rutin, vitamin C and 
quercetin and it also enhance the skin elasticity (Modh et 
al., 2011).  
 
R7 (Hong et al., 2002) values showed an increment in 
skin elasticity potential of both tested formulations as 
compared to base formulation. As also evident in previous 
studies where O/W emulsion containing extract of 
Hippophae rhamnoides showed increase in skin 
mechanical properties as observed by Cutometer (Khan et 
al., 2012). Sunrays are source of Ultraviolet radiations 
which produce such enzymes in skin which cause damage 
to skin elastin fibers. Antiaging formulations help in the 
decreasing aging caused by external factors like UVB 
radiation by protecting the elastic fiber network of the 
skin causing increment in the skin elasticity. (Tsukahara et 
al., 2001).  
 
R8 denotes the skin ability to restore its original condition 
(Rodrigues and Fluhr, 2020). Emulgel having Cydonia 
oblonga showed more pronounced effect on skin 
mechanical properties as compared to emulgel containing 
Pyrus communis. R8 is actually the parameter which is 
related to viscoelastic parameter of skin. Skin has a 
natural viscoelastic behavior (Small et al., 2006). This 
behavior is modified by moisturizers. This observed 
parameter is consistent with the previous studies in which 
topical cosmetics has effect on skin viscoelasticity 
(Akhtar et al., 2010).  
 

CONCLUSION 
 
In the present study emulgel formulations containing 
Pyrus communis and Cydonia oblonga showed marked 
effect on facial skin of female subjects as compared to 
base. It was found that the both formulations had the 
ability to enhance skin elasticity. Another parameter 
observed was that although both formulations showed 
good results but Cydonia oblonga loaded emulgel 
formulations had better results as compared to Pyrus 
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communis. There is no other study reported yet 
representing skin elasticity determinations using Pyrus 
communis loaded emulgel and Cydonia oblonga loaded 
emulgel. Both formulations proved to be good addition in 
the antiaging cosmetics.  
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