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ABSTRACT
Background: Acne vulgaris is a common chronic disorder of the pilosebaceous unit. Topical ther-
apy is themainstay of treatment formild-to-moderate acne. Twomain problemswith conventional
anti-acne treatments are antibiotic resistance and local side effects. In this regard, medicinal herbs
couldbe an alternative choice for developingnewproductswith fewer side effects. Objective: The
purpose of this study was to evaluate the safety and efficacy of a topical formulation of cinnamon
in patients with facial acne. Method: In this open-label, assessor-blind, and uncontrolled clinical
trial, 20 patients (18F/2M) with mild-to-moderate facial acne were treated with topical cinnamon
gel twice-daily for eight weeks. The outcomes of acne lesion count, red fluorescence parameters
and skin biophysical profile were evaluated at baseline, 4th and 8th week. For safety assessment,
any adverse drug reaction was recorded during the study. Results: Twomonths after using cinna-
mon gel, there was a significant reduction in the total (47%, p=0.000), inflammatory (42%, p=0.026),
and non-inflammatory (48%, p=0.002) lesion count. Also, the size of red fluorescence spots was sig-
nificantly reduced (p ≤0.05). In skin biophysical measurement, there was a significant decrease in
erythema (61.31± 68.25), sebum (31.05± 36.15), and hydration (10.05± 10.16), as well as a signifi-
cant increase in pH (0.63± 0.75). Some patients experiencedmild, transient erythema and burning
immediately after applying the gel, but no serious side effects were reported. Conclusion: Our re-
sults suggest that topicalcinnamongel is efficient and safe for the treatment of mild-to-moderate
facial acne. IRCT registration code: IRCT2016031126938N3
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INTRODUCTION
Acne vulgaris is a chronic dermatologic disease in-
volving blockage and/or inflammation of piloseba-
ceous unit 1. It is characterized by non-inflammatory
(comedone) and inflammatory (papule, pustule, and
nodule) skin spots which mainly appear in the sebum-
rich areas (face, back, and chest) 2. Most people ex-
perience this situation at some point in their lives,
especially during puberty 3. Facial disfigurement in
this disease has negative effects on self-image and self-
esteem of patients 4. Although acne vulgaris is not
a life-threatening condition, the psychological bur-
den of this disease can be as high as disabling dis-
eases 5. It seems that an interaction among the fol-
lowing factors is involved in the pathogenesis of acne:
increased sebum production by pilosebaceous glands,
keratinocyte hyperproliferation, colonization of cer-
tain bacteria (especially Propionibacterium acnes, i.e.
P. acnes) in hair follicle, primary perifollicular in-
flammation, and inflammatory responses to P. acnes
metabolites, cell debris and/or sebum 6.

As for therapy, topical therapy is the mainstay of treat-
ment in mild to moderate acne 7. However, two main
problems with conventional topical drugs are antibi-
otic resistance and local adverse reactions 8. There-
fore, medicinal plants are promising agents for devel-
oping new anti-acne products with fewer side effects 9.
In Persian and Greek medicine, a long list of herbs
has been mentioned in the literature for dermatologic
conditions, such as acne. One of these herbs recom-
mended by Avicenna for the topical treatment of facial
spots is known as Dārčīnī (Cinnamon) in the Canon
of Medicine 10. The anti-bacterial, anti-inflammatory
and anti-oxidant effects ofcinnamon specieshave been
documented in the current scientific literature 11–15.
Therefore, this medicinal plant can potentially target
several factors related to acne pathogenesis.
Despite traditional and current evidence for anti-acne
properties of cinnamon, no relevant clinical study has
been conducted until now. The aim of the present pi-
lot study was to investigate the safety and efficacy of
a topical formulation made from cinnamon bark for
the treatment of mild-to-moderate acne vulgaris.
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METHODS
Preparation and physicochemical evalua-
tion of cinnamon formulation
Cinnamon bark was purchased from a local market
(Tehran, Iran). Carbomer 940 was obtained as a gift
sample from Janus Pharmaceutical Company (Iran).
Triethanol amine, EDTA and propylene glycol were
obtained from Merck (Germany). Propylparaben and
methylparaben were bought from Alborz Bulk (Iran).
Ethanol was supplied from Alcohol Arak Company
(Iran). Deionized water was freshly prepared, when-
ever it was necessary.

Plantmaterial
The medicinal plant was authorized by the Faculty
of Pharmacy, Tehran University of Medical Sciences.
Cinnamomum verum (C. verum) barks were placed in
a mechanical grinder just prior to extraction of essen-
tial oil.

Extraction of essential oil
The essential oil was extracted from 500  g of ground
powder by hydrodistillation using clevenger appara-
tus for 3   hours. The obtained essential oil was light
yellow with a pungent odor and had a density of 0.98
mg/mL. It was collected in a glass container and kept
in a refrigerator (4±1°C), protected from light until
use.

Preparation of topical gel
According to the results of repeated open application
test (ROAT), a 0.5% (w/w) gel was prepared. Each 100
g cinnamon gel was made as follows:
(1) 23.8 g water, 0.02 g propylene glycol, 0.18 methyl-
paraben, and 0.75 g EDTA were added and mixed un-
til dissolved;
(2) 1 g Carbomer 940 was soaked in water phase for
wetting;
(3) 10 g propylene glycol and 64.37 g ethanol were
added to 0.5 g cinnamon essential oil; and
(4) all materials were combined and mixed by a stir-
rer (IKA, Germany) at 400 rpm for 2 min. After that,
a few drops of triethanolamine was added to the solu-
tion to form a gel. The formulation was filled in 15 g
aluminum tubes.

Physical evaluation of the formulation
The prepared gel was evaluated for color, odor, con-
sistency, and homogeneity.
The viscosity of gel was evaluated by a DV1TM digital
viscometer (Brookfield, Spain) using spindle 5 at 100
rpm with a run time of 15 seconds.

About 2 g of the gel was dissolved in 20 ml of dis-
tilled water, and the pH was determined by pH meter
(Metrohm 827, Switzerland).

Chemical quantification of the formulation
The formula was quantified based on trans-
cinnamaldehyde (CA) as the main component of the
cinnamon essential oil. Trans-cinnamaldehyde (ana-
lytical standard) was purchased from Sigma-Aldrich
(St. Louis, MO, USA). The calibration curve of CA
was plotted for quantification of the compound in
the sample. Different concentrations of CA (1-32
μg/mL) in methanol (HPLC grade; Merck) were
prepared and injected into the gas chromatography
(GC) instrument. The analysis was performed using
an Agilent 6890 series system (Agilent Technologies,
PA, USA) equipped with a HP-5 capillary column
(30 m × 0.25 mm id, with film thickness of 0.25
m). The initial column temperature was equal to
40◦C which was increased up to 250◦C with a rate
of 3◦C/min. Helium was used as the carrier gas at a
constant flow rate of 1 mL/min. Electron ionization
was used as the detector and the area under the curve
(AUC) of the concentrations were recorded. Each
sample was injected three times into the instrument.
The equation (Y=68.178X+1.6269, R2=0.9996) was
obtained by plotting concentration against the mean
AUC of the standards.
Ten grams of the gel was dispersed in 30 ml of dis-
tilled water and extracted three times by 30 ml of
n-hexane using a decantation funnel. The n-hexane
fraction was diluted by n-hexane into 100 ml in a vol-
umetric flask. Then, 10 mL of the diluted sample was
dehydrated over anhydrous sodium sulphate and was
injected into the GC instrument. The mean of the
AUCs for three different injections was plotted in the
calibration curve of CA for the quantification of cin-
namaldehyde in the sample.

Study design
This open-labelled, assessor-blind, uncontrolled clin-
ical trial was performed between September 2017 and
April 2018 in the Center for Research and Training
of Skin Diseases and Leprosy of Tehran University of
Medical Sciences, Tehran, Iran.

Ethical issues
The study protocol was approved by the Re-
search Ethics Committee of Tehran Univer-
sity of Medical Sciences (approval number of
IR.TUMS.REC.1394.2063) and registered under
irct.ir identifier: IRCT2016031126938N3. This
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study was conducted according to the ethical
considerations of the Declaration of Helsinki and
Good Clinical Practice (GCP). All subjects provided
informed written consent before entering the study.

Inclusion and exclusion criteria
Twenty patients (aged 20-60 years old) with mild-to-
moderate facial acne were included in this study. Acne
severity was determined by counting the number of
papules and pustules per half face: 0–5: mild, 6–20:
moderate, 21–50: severe, and >50: very severe 16.
The following conditions were considered as exclu-
sion criteria:
(1) history of an allergic reaction to cinnamon,
(2) use of topical anti-acne medication over the past
four weeks,
(3) use of systemic antibiotics for acne treatment over
the six months before the study,
(4) interventions (such as laser therapy, microder-
mabrasion or chemical peeling) over the past six
months, and
(5) pregnancy or lactation.

Intervention
Eligible patients signed the written consent form and
applied the cinnamon gel to the affected area of the
face twice-daily for two months. Concurrent use of
any topical or oral anti-acne medications were not al-
lowed during the study.

Outcomemeasures
The primary outcome measure was acne lesion count
(total, inflammatory, and non-inflammatory). Sec-
ondary outcome measures were the size and quantity
of follicular fluorescence spots, and skin biophysical
parameters. All outcomes were evaluated at baseline,
4th and 8th week.
Fluorescence photography was conducted using
Visiopor® PP 34 camera (Courage- Khazaka, Ger-
many) with narrow-band UVA light (375 nm) and
image size of 6×8 mm. Photographs were taken from
the left cheek. The number, size, and intensity of the
orange-red fluorescence spots were analyzed in the
related software.
Six skin biophysical characteristics were measured
using MPA-5 Cutometer (Courage-Khazaka, Ger-
many). Stratum corneum hydration, sebum content,
transepidermal water loss (TEWA), and skin pH were
measured by Corneometer CM 825, Sebumeter SM
815, TEWAmeter TM 300 and pH-Meter PH 908, re-
spectively. The erythema index and melanin index
were measured using Mexameter MX 18. All mea-
surements were performed on the left cheek in a room

at 20–25 ◦C temperature and a relative humidity of
35–50%. Treatment-related adverse drug reactions
were recorded throughout the study.
Finally, each participant’s satisfaction with the treat-
ment was measured using a visual analogue scale
(VAS) of 0 (completely unsatisfied) to 10 (completely
satisfied).

Statistical analysis
Statistical analysis was performed using SPSS soft-
ware16. Quantitative data were expressed as mean ±
SD. A paired T-test with a significance level of 0.05
was used for comparison between baseline and post-
treatment values.

RESULTS
Physicochemical properties of the cinna-
mon gel
The gel had a mild yellowish color, cinnamon odor,
and homogenous character. The pH of the gel was
4.51, the density was 0.86, and viscosity was 800 cp.
The formulation was stable during the clinical study,
based on the physical assessment. Cinnamaldehyde
content of the gel was 0.38±0.02% (w/w).

Assessmentof safetyandefficacyof the for-
mulation
For safety assessment, we used repeated open applica-
tion test (ROAT) and skin biophysical measurement.
Here in the study, 15 healthy volunteers applied top-
ical 1% cinnamon gel on a 3 × 3 cm site on the flex-
ure surface of their right forearm twice-daily for one
week. The left forearm served as the control. The sub-
jects were asked to determine the severity of the side
effects as mild (did not have to stop treatment), mod-
erate (had to stop treatment for a short while), and
severe (had to stop treatment soon after beginning).
After one week, there was no significant difference
between the mean changes in biophysical parameters
values of the right and left forearm (Table 1). Adverse
reaction to 1% cinnamon gel was seen in 6 subjects as
follow: severe erythema, burning and itching (1 case),
moderate erythema and burning (1 case), and mild
erythema (3 cases). Thereafter, the test was repeated
with a 0.5% (w/w) cinnamon gel. The observed side
effects of this gel were mild burning and erythema
(3 cases) and mild erythema (2 cases). According to
lesser side effects, 0.5% (w/w) cinnamon gel was used
in this trial.
In the clinical phase, 20 patients (18 females, 2 males)
completed the study. The average age of the patients
was 21.4 ± 3.4 years old (range: 20–40 years old).
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Figure 1: Mean lesion counts at baseline, week 4 and week 8.

Table 1: Mean changes in skin biophysical parameter values in the right and left forearm after
one-week treatment

Right (cinnamon-treated)
N=15
Mean± SD

Left (control)
N=15
Mean± SD

P*

TEWL 0.36 ± 0.30 0.20 ± 0.33 0.268

Hydration 0.01 ± 0.20 0.02 ± 0.20 0.612

Erythema 0.17 ± 0.45 0.14 ± 0.18 0.291

Melanin 0.20 ± 0.86 0.10 ± 0.29 0.251

pH 0.09 ± 0.20 0.03 ± 0.13 0.106

p*: p-value of comparison between right and left forearm.

Table 2: Percentage of improvement in
total lesion counts

Percentage Number of patients

More than 75% 2

50-75% 5

25-50% 11

Less than 25% 1

No change 0

Worse 1
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Figure 2: Digital photographs, at baseline (a, c) and 8weeks (b, d) after treatmentwith 0.5% cinnamon gel.

Eight weeks after treatment, a mean decrease of 47%
(from 14.1 ± 4.4 up to 7.5 ± 2.46) in total lesion
count, 48% (from 10.8 ± 7.3 up to 5.6 ± 3.6) in non-
inflammatory lesion count, and 42% (from 3.3 ± 2.4
up to 1.9 ± 1.7) in inflammatory lesion count were
seen (Figure 1). The observed reductions in the num-
ber of total (p= 0.000), non -inflammatory (p= 0.002),
and inflammatory lesions (p = 0.026), versus baseline,
were statistically significant (p ≤ 0.05). Of the 20 pa-
tients, 7 showed greater than 50% relief (Table 2). The
clinical effectiveness of the cinnamon gel is shown in
Figure 2.

At week 8, the mean decrease in sebum content (31.05
± 36.15; P = 0.001) and erythema index (61.31 ±
68.25; P = 0.001) were significant compared with
baseline. Additionally, the results showed a sig-
nificant decrease in skin hydration (10.05 ± 10.16;
P = 0.000) and a non-significant increase (3.84 ±
3.69; p = 0.063) in TEWA. Eventually, there was a
non-significant increase (4.48 ± 25.5; p = 0.442) in
melanin index and a significant increase (0.63 ± 0.75;
P = 0.001) in skin pH. The mean value of six skin bio-
physical parameters at baseline and two follow-up vis-
its are summarized in Table 3.
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Figure 3: Mean value of fluorescence digital photography parameters at baseline, 4th and 8th week after
treatment.

Table 3: Mean value of skin biophysical parameters at baseline, 4th, and 8th week after treatment

Parame-
ter

Baseline (N=20)
Mean± SD

4th week (N=20)
Mean± SD

8th week (N=20)
Mean± SD

p*

TEWL 17.29 ± 4.22 17.97 ± 4.38 21.14 ± 9 0.063

Hydration 64.17 ± 11.16 58.64 ± 10.71 54.11 ± 11.30 0.000

Erythema 410.05 ± 96.39 397.41 ± 75.04 348.73 ± 89.46 0.001

Melanin 180.56 ± 22.85 175.96 ± 29.65 185.04 ± 34.42 0.44

Sebum 80.40 ± 34.77 59.85 ± 25.13 49.35 ± 28.16 0.001

pH 6.17 ± 0.71 6.47 ± 0.66 6.80 ± 0.34 0.001

p*: p-value of comparison between baseline and 8thweek

At the end of the study, the mean decrease in the per-
centage area covered with red fluorescence spots (size)
and number of red fluorescence spots (quantity) were
0.39 ± 0.77 (P = 0.034) and 3.4 ± 7.35 (P = 0.052),
respectively (Figure 3). The mean VAS score of pa-
tient satisfaction with efficiency of the cinnamon gel
was 5.98 ± 1.14.
No serious adverse events were reported for the trial.
Thirteen patients complained of mild burning and 11
patients reported facial redness after using the cinna-
mon gel for a maximum of ten minutes. The sever-
ity of these symptoms was not intolerable to stop the
treatment and most of the patients stated that the in-
tensity of these side effects was decreased after a week.

DISCUSSION
Acne vulgaris is one of the most common chronic
skin diseases 3. Since the available anti-acne treat-
ments are not completely satisfactory and safe, finding
new alternative efficient treatments with fewer side ef-
fects for acne treatment is necessary. Considering the
multifactorial pathogenesis of acne, use of medicinal
plants with multiple mechanisms of action could be
promising 9.

In the present study, we investigated the clinical ef-
ficacy and safety of a topical cinnamon gel for the
treatment of mild-to-moderate facial acne. The re-
sults of this pilot study showed that topical cinna-
mon gel significantly decreased the count of inflam-
matory and non- inflammatory acne lesions. Addi-
tionally, there was also a notable decrease in the size
and quantity of red fluorescent spots. The red fluo-
rescence emission from pilosebaceous follicles corre-
lates with the amount of porphyrin 17. Porphyrin is a
metabolic product of P. acnes; inhibition of P. acnes
can lead to a decrease in porphyrin production 18.
A significant decrease in skin erythema and sebum
content after using the cinnamon gel was another
finding of our study. Sebum hypersecretion is a major
pathogenic factor for acne lesion formation. Excessive
sebum (by plugging the pilosebaceous duct) provides
an anaerobic lipid-rich environment for the growth of
P. acne 19. An inflammatory response of innate and
adaptive immune systems to P. acnes is considered
as the next pathogenic factor 20. In this process, the
release of reactive oxygen species (ROS) and inflam-
matory mediators from immune cells induce cellular
damage and inflammation in acne-prone sites 21.
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Considering the aforementioned mechanisms, it is
rational to choose an anti-acne product which has
anti-bacterial effect against P. acnes, as well as
anti-inflammatory and anti-oxidant effects 22. Anti-
bacterial activity of cinnamon against P. acnes has
been documented in several in vitro studies 23–25. A
recent study revealed that the inhibition zone diam-
eters of C. verum bark extract (90%) and tetracy-
cline (250 μg/mL) against P. acnes were 17.2 and 18.9
mm, respectively 26. In another study, the inhibition
zone of Cinnamomum zeylanicum bark essential oil
at 25%, 50%, and 100% concentrations were 16.7,
26.7, and 31.3 mm, respectively, compared with the
inhibition zone of vancomycin which was 17 mm 25.
Furthermore, cinnamon has strong antioxidant activ-
ity 27. The results of another in vitro study on antiox-
idant activity of C. verum bark extract showed that
ROS scavenging capacity was comparable to synthetic
antioxidants 14. These therapeutic effects are mainly
attributed to cinnamaldehyde, which is the major
(62%–90%) chemical constituent of cinnamon bark.
In addition, cinnamaldehyde has anti-inflammatory
effects, such as blockage of PGE2 production, sup-
pression of synthesis, and dissemination of inflamma-
tory mediators (e.g. IL-1β, IL-6 and TNF-α), and re-
duction of ROS release from immune cells 28.
In most of the patients, the cinnamon gel was well-
tolerated, and there was no serious adverse events.
However, some patients experienced mild transient
skin irritation especially over the first week of trial.
Cutaneous allergic reactions to topical cinnamon
formulations are documented in several case re-
ports 29–32. Therefore, cinnamon formulations should
be used with caution, especially in patients with a
history of allergic reaction to cinnamon species. Al-
though no patient complained of dryness, there was
an increase in TEWL and a significant decrease in
hydration values in skin biophysical measurement.
There was also a significant increase in skin pH, but it
remained in the acidic range. Given that appropriate
epidermal water content and acidic pH are necessary
for skin barrier anti-microbial defense 33, long-term
follow-up studies are needed to assess the changes in
these parameters.

CONCLUSIONS
In conclusion, preliminary results revealed that cin-
namon gel can be an effective topical treatment for
mild-to-moderate acne. These therapeutic results
have been most probably attributed to sebostatic,
anti-bacterial, and anti-inflammatory activities of C.
verum bark essential oil, as well as its major com-
pound cinnamaldehyde. This is the first trial to in-
vestigate the clinical effectiveness of cinnamon for the

treatment of acne vulgaris. To confirm these findings,
further clinical trials with control groups and larger
sample sizes are needed.

ABBREVIATIONS
CA: cinnamaldehyde
GC: gas chromatography
ROS: reactive oxygen species
TEWA: transepidermal water loss
VAS: visual analogue scale
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