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ABSTRACT

Introduction: One of the most common skin issues people faces is
acne, which is often caused by a bacterial infection. Usually, acne
develops when skin particles or dead skin cells obstruct hair follicles,
leading to inflammation caused by the bacteria living deep inside the

Volume 6, Issue 9, May 2024 cells and secreting enzymes that damage the cells. This condition,
known as acne vulgaris. Objective: This study aimed to develop and
Received: 12 March 2024 assess the effectiveness and safety of an ointment using of cinnamon

oil and honey in patients with facial acne. Materials and Methods:
The purpose of this study was to cure acne using a mixture of honey
and cinnamon oil. The physicochemical characteristics of the
formulations, such as color, consistency, odor, and viscosity, as well as
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Published: 28 April 2024 stability tests and pH observations, were then assessed. Results: The
effectiveness of the process for producing ointments is indicated by the
doi: 10.48047/AFJBS.6.9.2024.5315-5328 physical assessment findings of the ointment made with honey and

cinnamon oil. All three formulations are stable for Three weeks even
after storing at 5° C, 15° C, and 30° C. F3 provided good texture,
coverage, and spreadability and stable under determined storage
conditions. Different concentration of Cinnamon and Honey was
ensured in ointment and labelled them as F-1, F-2, and F-3. F-1
contained 0.05 %w/w, F-2 contained 0.1 %w/w and F-3 was composed
of 1.5%w/w. the batch with the optimal quantity of medication
permeated F-3 was determined to be 83.33+ 4.38%, respectively the
pH of all the formulations is within the usual range of 6.5 + 0.3 for
human skin. Conclusion: According to our findings, using topical
cinnamon ointment to mild-to-moderate face acne is both effective and
safe
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INTRODUCTION

It is considerable that in our body Skin is the largest organ and it is made up of fats, protein
and minerals 25% fat, mineral 3% and 70% water the area covered by human skin in our body
is about 1.5-2m2.Primary function of skin is to maintain a fence between the external
Environment and body. This fence protects the skin from UV radiations, chemicals, allergens
and microorganism it also protects the skin from moisture loss. There are so many medicaments
available in the market that shows their therapeutic actions by absorb though skin.so skin is an
ideal site for administration of drug.>? Acne vulgaris is one of the most prevalent skin
conditions. it causes at adulthood age (70-80%). The simplest name of Acne vulgaris is acne.
Acne vulgaris shows effect on skin: Scaly red skin also known as Seborrhoea, Comedones
(blackheads and white heads) ,Nodules (large papules), Pinheads (papules) It is not a life-
threatening disease but it affects people day to day life and social activities Acne is a
complicated skin condition that affects the hair follicles and oil glands. Acne, a condition with
a multiplex pathophysiology, Acne may be caused by sebaceous hyperplasia, immunological
process, microorganism hypercolonization, inflammatory processes and follicular
hyperkeratinization*

In pathogenesis there is a very important role of sebaceous gland that has been recognized from
a long time. The pilosebaceous unit is also known as seat of acne. this acne is cell lined follicle
with vellus hairs and wide sebaceous gland. The sebum production is increased on those area
where acne occurs. The most common areas of acne are nose, cheeks, chest, back and
forehead.®In Acne pathogenesis the possible role of sebum is Comedogenesis. Sebum helps in
growth of Acne its act like substrate for its growth. The fatty acid, diglyceride and
Monoglyceride is formed when triglyceride act upon Pilosebaceous acne lipase.”® These Mono
and Di glyceride forms glycerol that help in Pilosebaceous acne production. Acne forms when
a blockage occurs in the hair follicle. This blockage is caused by a buildup of dead skin cells,
which prevents sebum (oil) from exiting the follicle.® The exact cause of this blockage is not
known, but it is thought to be related to hormones (androgens) and changes in the skin's oil
production, leading to an increased production of skin cells. Comedones can form in the
pilosebaceous duct when there is not enough linoleic acid. Linoleic acid is absorbed into the
sebaceous gland cells through the bloodstream, where it mixes with a large amount of sebum.
However, the ductal corneocytes (cells in the duct) have low levels of linoleic acid.'° Due to
abnormally shedding follicular cells, follicular lumen becomes blocks. The sebum get
Hyperkeratinized plugs block the follicle, causing it to expand in size That’s why development
of black heads white heads comedone. The P. acnes (anaerobic bacteria) increase rapidly in the
ideal environment. It decreased oxygen tension with clogged lumen that is lipid rich-* This
over production of P. acnes hydrolyses sebum triglycerides, that produce free fatty acids which
may lead to Acne. Inflammation is also caused by P.acne by activation of various chemotactic
factors. P.acne is ingested by neutrophil by engulfing P.acne it regularly release of hydrolytic
enzymes that effect the follicar wall rupture and dysfunction. This damage helps the
intrafollicular contents to release in dermis and cause inflammation. P.acne release
proinflammatory mediators due to combination of sebum, keratin and microorganism T-helper
lymphocyte, giant foreign body and neutrophil accumulated. This cause the formation of
lesions, Inflamatory papules 1>13

METHODS:

Preparation and physicochemical evaluation of cinnamon and honey formulation
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Honey was acquired from the Etah marketplace, while cinnamon oil was sourced from S.R.
Scientific House in Rambhag, Agra. We purchased white soft paraffin and hard paraffin from
SD Fine Chem Limited.

Preparation of ointment:

In a china dish placed over a water bath set to 70 degrees Celsius, combine hard paraffin and
cetostearyl alcohol. Once melted, add wool fat and white soft paraffin. Stir continuously until
all ingredients are fully integrated. If necessary, filter or strain the mixture. Allow it to cool
while stirring occasionally. Once cooled, transfer the preparation into an appropriate container
for storage. To make an herbal ointment, carefully weigh and mix cinnamon oil and honey with
an ointment base. Grind them together until a smooth paste forms, using 2-3 times the base's
weight. Gradually add more base to create a uniform ointment. Finally, transfer it to an
appropriate storage container.!4

Table 1: Formulation of ointment base

S. No. | Name of Ingredient Quantity to be taken
1. Wool fat 0.5gm
2. Cetostearyl alcohol 0.5gm
3. Hard paraffin 0.5gm
4 Yellow soft paraffin 8.5gm

Table 2: Formulation of Herbal ointment

S. | Name of Quantity to be
No. | Ingredient taken
F1 F2 F3
1. | Cinnamon oil 0.05gm | 1gm 1.5gm
Honey 0.05gm | 1gm 1.5gm
3. | Ointment base 10gm 10gm 10gm

CHARACTERIZATION OF CINNAMON OIL AND HONEY LOADED OINTMENT:

a) Physical appearance The finished ointment preparations were visually examined to assess
their:

Colour, Odour, Consistency
b) Measurement of PH

A 100 ml beaker was filled with 2.5 g of ointment and 50 ml of water. The mixture was heated
to between 60 and 70 degrees Celsius for 10 minutes, then cooled to room temperature and
centrifuged for 10 minutes at 3000 rpm. A digital pH meter was used to determine the pH of
the ointment. pH is crucial in topical application because an acidic or alkaline pH can irritate
the skin. The goal was to maintain the formulation's pH close to neutral to avoid irritation.>1

c) Viscosity

We used a Brookfield viscometer to measure the thickness of the formula. We followed the
standard operating procedure for the viscometer to determine its viscosity.'” We used spindles
numbered 1 through 4. We found the viscosity of the test sample using spindles 1, 2, 3, and 4.
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Each spindle was attached and spun at speeds of 0.3, 0.6, 1.5, 3, 6, 12, 30, and 60 revolutions
per minute (rpm). We only noted readings when the dial reading exceeded 10. These readings
were utilized to calculate viscosity.'®

d) Spreadability

Spreadability is measured by the time it takes for two glass slides coated with ointment to
separate under a specific load. The shorter the time required for separation, the easier the
ointment spreads. Therefore, a shorter separation time indicates better spreadability.®

The following formula was used to calculate the spreadability.

S=M.L/T
e) Washability

The skin was treated with the ointment and then washed with water. Then, it was seen how
simple it was to remove the ointment after washing..?0%

f) Extrudability

The ointment was stored in a tube for easy application. The ease of squeezing the ointment out

of the tube was determined by measuring the weight of ointment needed to extrude a 0.5cm
strip of ointment in 10 seconds. The ointment was extruded smoothly without difficulty,
indicating that the formulated ointment was of acceptable quality.??

g) Drug content

The ointment was dissolved in 10 milligrams of distilled water. The absorbance of the solution
was then determined at a wavelength of 220 nanometers using a UV-Visible
spectrophotometer?3

h) In-Vitro DIFFUSION STUDIES

An in-vitro diffusion research on the ointment was carried out using a Franz diffusion cell.
Prior to the experiment, a dialysis membrane with a 0.1g sample was placed in the donor
compartment. The membrane was then submerged in phosphate buffer (PB) with a pH of 6.8
in the receptor compartment for a whole day.25, 24,A constant 37 + 0.5°C was maintained.
Diffusion times for the ointment were not constant. Using PB pH 6.8, 1 ml samples were
obtained at regular intervals, diluted to 5 ml, and then replaced with an equivalent volume of
new dissolving fluid at the same temperature. Also, a standard solution was made.?

i) Stability study

The herb ointment was exposed to three distinct temperature ranges—2°C, 15°C, and 30°C—
for a period of four weeks in order to evaluate its physical stability. During the testing period,
the ointment maintained its physical stability at all of these temperatures.?728.29.30

RESULT AND DISCUSSION:
Pre-formulation Studies:
> PHYTOCHEMICAL SCREENING OF CINNAMON OIL:

The oil was studied for its phytochemical analysis by qualitative chemical test. The major
phytoconstituents were presented in Table:3

S. | Phytochemical | Cinnamon
No | Test oil
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Alkaloid
Glycoside
Saponin
Phenol
Coumarins
Flavanoid
Terpenoid
Anthrocyamin -
Tannin

+|+

+ | +]+]|
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+Indicates Present, - Indicates Absence
> PHYTOCHEMICAL SCREENING OF HONEY:

The honey was studied for its phytochemical analysis by qualitative chemical test. The major
phytoconstituents were presented in Table 4.

S.No | Phytochemical | Honey
Test
Alkaloid
Glycoside
Saponin
Phenol
Coumarins
Flavanoid
Terpenoid
Anthrocyamin -
Tannin -
+ Indicates Present, -Indicates Absence

» PHYSICAL PROPERTIES OF CINNAMON OILAND HONEY:

Physical Properties like physical state, colour, odour of cinnamon oil was obtained by visual
examination in Table 5:

+|+

+ [+ +]

O N0 W N

©

S. Properties Experimental
No observation
1. | Physical state | Liquid (oil)

2.| Colour Yellow/amber/dark
brown/clear

3.| Odour Distinct cinnamon spice
aroma

4.| Boiling point | 247°C
(Cinnamaldehyde)
S. Properties Experimental
No observation

1.| Physical state | Viscous liquid

2.| Colour Amber or gold
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3.| Odour Pleasant

4.| Boiling point | 85°C

UV-VIS SPECTRUM CINNAMALDEHYDE:

The use of a UV-Vis Spectrophotometer for cinnamon analysis. Around 290.00 nm, there was
a noticeable absorption. Cinnamaldehyde's maximum wavelength is corresponding with this
wavelength.

Chemical A max
constituents

Cinnamaldehyde 290nm
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» CALIBRATION CURVE OF CINNAMON OIL:
It shows the strong linear relationship between the concentration and absorbance.

Concentration (gl

» IR SPECTRAL ANALYSIS OF CINNAMON OIL:

Essential oils were thought to be complicated mixing systems. Its functional group was
determined via FTIR spectroscopy. The cinnamon oil's high points were displayed in a table 6.
Figure 2 displays the honey's FTIR spectrum in the 3400-400cm—1 spectral range.

Wavelength (cm- | Functional groups

o)

3026cm ! C-H bond (stretch)
2925cm! =C-H bond

1678cm™! - | Cinnamaldehyde (C=0)
1626cm™!

1450-1626cm™' | C=C bond (stretching)
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1237cm™!

C-OH

1124cm™!

C-0O and C-OH bonds

973cm™!

C-H bond

748cm™!

(benzene rings=CH)

FTIR OF CINNAMON:

Page 5321 to 10

o1
-

YT st

450,45
132940
123
———

100 P——

90 4 .r]/\ “(/

LR - = J{\ N L
_ vt B _Ap‘[ .
£ 70 T A XNIR0F
% ZzS|rn=55
2 s0 = o
s S0
E 40
2
2 3
T

10

0 v T

3900 MO0 2900

2400 1900 1400

Wavenumber (cm ")

S

400

Fourier transform infrared spectrum for cinnamon in the 400-3900cm—'spectral Region.

» UV-VIS SPECTRUM HONEY:

The UV-Vis Spectrophotometer's study of honey in the 200-400 nm range. It demonstrated a
significant absorption at 280 nm in wavelength. This wavelength is the same as the maximum

wavelength of benzoic,

aryl-aliphatic, salicylic, and flavonoid acids found in honey.

Chemical A max
constituents
Honey 280nm
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» CALIBRATION CURVE OF HONEY:

The R? value indicates that the calibration curve was a good fit for the data, with 99.92% of the
variation in the data being explained by the equation.
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Callbration curve of Honey

» FTIRFOR HONEY:

An actual honey FTIR spectrum is displayed in Figure 2 and is segmented into five distinct
areas. In Table 1, the band allocations and associated modes of vibration were displayed. Figure
3 displays the actual honey's FTIR spectrum in the 550-4000 cm—1 spectral range.

Wavelength | Assignment
700-940 cm™' | C-H bending
940-1175 C-O and C-C stretching

cm! (carbohydrates)
1175-1540 O-H stretching/bending
cm! C-O stretching (carbohydrates)

C-H stretching
1600-1700 O-H stretching/bending (water)

cm™! C=0 stretching  (mainly  from
carbohydrates)
N-H bending of amide I (mainly
proteins)

2800-3000 C-H stretching (carbohydrates)

cm! O-H stretching (carboxylic acids)

NH3 stretching (free amino acids)
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Fourier transform infrared spectrum for honey in the 550-4000 cm—1 spectral Region.
CHARACTERIZATION OF CINNAMON OIL AND HONEY LOADED OINTMENT:

The physicochemical characterization of ointments F1, F2, and F3, as mentioned in the
provided context, includes evaluating various properties such as spreadability, consistency,
viscosity, and pH. Additionally, Extrudibility, Homogeneity, Viscosity, Washability was also
part of the study. These tests were commonly performed according to the Indian
Pharmacopoeia (IP) standards to ensure the quality and safety of the ointments.
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» PHYSICAL EVALUATION PARAMETERS OF THE FORMULATIONS

The formulated ointment was checked visually for color, appearance and consistency and the
results were listed in Table No.10

Formulation | APpearance Odour Consistency | color

F1 Semisolid Characteristic | Gummy Pale yellow

£ Semisolid Characteristic | Gummy Pale
yellow

F3 Semisolid Characteristic | Gummy Pale yellow

» DRUG CONTENT, PH, SPREADABILITY OF FORMULATION:

Based on the results, the drug content, pH, and spreadability of different formulation batches
were evaluated. The optimized F1, F2 and F3 batch had a drug content of 94.44%,
96.23%,97.89%, pH 6.30, 6.70, 6.90 and spreadability of 21.66, 6.90, 30.13 were found
respectively. The results indicate that the F3 batch had a drug content of 97.89%, pH of 6.90,
and spreadability of 30.13, making it the best-performing batch among the three. These
findings suggest that the F3 batch may be the most suitable formulation for further development
or use.

S.No | Formulation | Drug PH | Spreadabilty
Content (g.cm/S)
1. F1 94.44% | 6.30 | 21.66
2. F2 96.23% | 6.70 | 6.90
3. F3 97.89% | 6.90 | 30.13

» EXTRUDIBILITY, HOMOGENEITY, VISCOSITY OF FORMULATION:

Formulations F1, F2, F3 are viscous, as we can see. The viscosity was highest in formulations
F1 and lowest in formulation F3. F1, F2, and F3 formulations have extrudability values of 0.5
gm and 0.4 gm, respectively. All three batches are found to have high homogeneity and
washability.

Formulation | Extrudibility | Homogeneity | Viscosity | Washability
F1 0.5gm Good 1258cps | Good
F2 0.5gm Good 1125cps | Good
F3 0.4 gm Good 970cps Good

IN VITRO DRUG RELEASE OF FORMULATIONS:

In vitro drug release testing is an essential assessment in the development of new drugs and
quality assurance. It measures the release of the active pharmaceutical ingredient (API) from
the drug product matrix in a regulated laboratory setting. The F3 batch exhibits the greatest
results, and the study was completed in one to six hours.

Time Release of ointment

(hrs)
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>
HIGUCHI:

F1 F2 F3

0 0 0 0

1 2.75 | 3.38 4.38
2 8.02 |9.79 12.57
3 17.73 | 21.38 26.91
4 38 33.56 47.54
5 42.73 | 49.7 59.17
6 56.66 | 64.32 73.91
7 67.2 | 74.7 83.33

Page 5324 to 10

IN VITRO RELEASE KINETICS OF BY ZERO ORDER, FIRST ORDER,

The Higuchi model pattern for the kinetics of drug release, zero order, first order, was applied
to the data. The regression equation of the optimized formulation F3 was determined using the
Higuchi model 0.997, first order equation 0.034, and zero order equation 0.935, in that order.
It is evident from these results that Higuchi kinetics provided the optimum expression for the
formulation. The Higuchi release pattern was being followed.

FORMULATION | ZERO FIRST HIGUCHI
ORDER ORDER
R? R? R?2

F3 0.935 0.034 0.997

» STABILITY DATAOF FORMULATION AT DIFFERENT TEMPERATURE:

Three weeks of testing the herbal ointment's physical stability at several temperatures—2°C,
15°C, and 30°C—were conducted. After three weeks, it was discovered that the herbal ointment
was physically stable at a variety of temperatures, including 2°C, 15°C, and 30°C.

S.N | Stability 50C
0 condition pH | Centrifugatio | Drug Content
(temp) n
Formulations F3 | F3 F3
| Week 1 6.84 | No 93.78%
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2| Week 2 6.2 | No 95.23%
3] Week 3 6.23 | No 94.76%
S.N | Stability 15°C
0 condition pH Centrifugatio | Drug Content
(temp) n
Formulatio | F3 F3 F3
ns
1| Week 1 6.1 No 94.52%
2| Week 2 6.91 No 96.23%
3| Week 3 6.2 No 94.72%
S.N | Stability 30°C
0 condition | pH Centrifugatio | Drug
(temp) n Content
Formulatio | F3 F3 F3
ns
1] Week 1 6.23 No 95.83%
2| Week 2 6.34 No 93.65%
3| Week 3 6.37 No 94.76%

CONCLUSION

The presented research work focuses on developing an herbal anti acne ointment using
Cinnamomum zeylanicum (cinnamon) and honey. This combination is novel in that it
combines the known antibacterial and anti- inflammatory properties of both cinnamon and
honey. While there may be existing topical herbal formulations containing cinnamon for
treating acne, this specific research aims to introduce the synergistic effects of combining
cinnamon and honey into new formulations. The in vitro diffusion studies mentioned in the
context suggest that these newly developed formulations will undergo testing to evaluate their
performance in terms of drug release or penetration through artificial membranes simulating
skin barriers. These tests help determine how well the active ingredients can reach the target
site within the body when applied topically. In summary, the research proposes to create unique
anti acne ointments by utilizing the combined benefits of cinnamon and honey, which have
demonstrated antimicrobial and anti-inflammatory properties. In vitro diffusion studies will
assess the effectiveness of these formulations.
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