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Subjects and methods
Participants

In this single-blinded, monocentric study, twenty two 
non-smoker healthy male volunteers with ages between 
22 and 28 years were enrolled. In green tea group mean 
age was 24.18 ± 0.98 and in green tea plus lotus group 
mean age was 24.18 ± 1.83. All participants were in-
formed about the possible adverse reactions of the study 
and included in the study after signing informed con-
sents. All subjects completed the study. Participants did 
not use any skin care products on the test sites through-
out the study. Participants were instructed not to use any 
skin care products like moisturizers on the test sites 15 
days before study and throughout the study period of 8 
weeks. Moreover they were asked not to change their di-
etary habits during the study to nullify the effects of such 
changes on study results.

Test products
The products subjected to evaluation were two mul-

tiple emulsions with green tea (GT) and green tea plus 
lotus (GT-L). A placebo multiple emulsion was used to 
compare the effects of active formulations. The composi-
tion of the formulations has been shown in (Table 1). The 
formulations were subjected to single application closed 
patch test under semi-occlusion, before their application 
to the cheeks of healthy adults. Once found safe by a hu-
man skin irritation study, formulations were promoted in 
further studies. Results of the human skin irritation study 
are reported in our previous article12.

Experimental design, Instrumental measurements and 
ethics

The study was a monocentric, single-blinded, place-
bo-controlled type study in which participants were di-
vided into two groups each having 11 subjects. On one 
half of the face (cheek) subjects applied placebo and 
on the other they applied active treatment, either GT or 
GT-L. The participants were appropriately instructed 

about the application of the formulations at bed time over 
a 60 day trial. All the participants called for baseline se-
bumetric measurements and on day 15, 30, 45 and day 
60. Before any measurements, all volunteers had to rest 
under constant environmental conditions of 22 ± 2°C and 
50 ± 5% relative humidity, for at least 30 min. All the as-
sessments were recorded by a single evaluator to nullify 
person-to-person differences particularly for objective 
assessments. 

Sebum excretion levels on both cheeks were deter-
mined with a photometric device (MPA 5 system with 
built in Sebumeter® SM 815, Courage+ Khazaka, Ger-
many). The measuring head of the cartridge exposes a 64 
mm2 measuring section of an opaque plastic tape which 
is firmly pressed onto the cheeks for 30 s with a slight 
pressure to collect the sebum. The resulting increase in 
transparency of the tape was measured and the displayed 
values correspond to the sebum amount on the face in μg 
sebum/cm2.

This study was conducted during the months of De-
cember to February, and was approved by the Board of 
Advanced Studies and Research from the Islamia Uni-
versity of Bahawalpur (No. 942/Acad). The study was 
conducted in accordance with the ethics principles of the 
Declaration of Helsinki and was consistent with Good 
Clinical Practice Guidelines. All participants were in-
cluded in this study after written informed consents.

They were informed about the possible adverse reac-
tions, procedures, protocols and objectives of this study. 
They reserved the rights to quit the study without inform-
ing about the reasons.

Mathematical and statistical analysis 
The percentage changes in sebum secretion after eve-

ry 15 days for each subject were calculated by using the 
following formula;

Percentage Change = [(Dx – D0) / D0] 100
Dx = Sebum value on day 15, 30, 45 and 60; D0 = 

Baseline sebum value 
The changes in sebum secretion levels were statisti-

cally indicated using Student’s t-test for paired data. A 
p value of < 0.05 was considered statistically signifi-
cant and calculated using a statistical software package 
(GraphPad, InStat).

Results 
Twenty two participants enrolled in this study after 

their written informed consents, with 11 participants in-
cluded in each group. In green tea group mean age was 
24.18 ± 0.98 and in green tea plus lotus group mean age 
was 24.18 ± 1.83. All enrolled participants completed the 
course of treatment. None of the patients reported any 
discomfort or side effects on long term use of the formu-
lations. 

At baseline there was no difference in the sebum val-
ues on the two sides of the face in each group and statis-
tically insignificant differences were observed for both 
groups (the two-tailed p value for green tea plus lotus 

Table 1: Composition of different tested formulations 
(W/W %).
 Placebo GT GT-L
Simple emulsion (W/O)   
Paraffin oil 24 24 24
Abil® EM 90 4.25 4.25 4.25
Green Tea extract --- 5 2.5
Lotus extract --- --- 2.5 
Magnesium Sulfate 0.7 0.7 0.7
Deionized water (Q.S) 100 100 100
Multiple emulsions (W/O/W)
Simple emulsion 80 80 80
Brij 58 3.75 3.75 3.75
Cetomacrogol 1000 2.5 2.5 2.5
HPMC 1.25 1.25 1.25
Deionized water (Q.S) 100 100 100




