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Abstract

Background and objectives: Hemorrhoids is the most prevalent rectal disease. Despite different
medical efforts, its complications are not managed well. In the present research, a popular prescription
for treatment of hemorrhoids was formulated as tablet dosage form and, its HPTLC fingerprint
prepared. Methods: Commiphora mukul was dissolved in Allium ampeloprasum juice (1:3). Then,
this solution was blended with Terminalia chebula, Phyllantus emblica and Terminalia bellirica
(2:1:1) powder. Different formulations were prepared from the mixture and the best one was selected
for tablet preparation. Subsequently, the tablets were coated and their physicochemical characteristics
and fingerprint pattern were obtained using silica gel plate, NP/PEG reagent and toluene: ethyl acetate:
formic acid (70:15:15) as mobile phase. Laboratory stability studies were carried out as well. Results:
Formulation C revealed excellent results in flowability studies (angle of repose: 26, carr’s index: 6,
hausner ratio: 1.00). It was also demonstrated acceptable results in different tests including weight
variation (500 mg), hardness (8.04 kg/cm?), disintegration time (28.50 min), friability (0.6%),
dissolution (97.6% phenolics and 96.1% tannins, respectively) and the coating process. Total phenolics
and tannins contents were determined as 125.8 mg/tab and 89.2 mg/tab, respectively. In fingerprinting
study, characteristic spots of each species were distinguished. The film-coated tablets were stable in
laboratory stability test. Conclusion: With reference to anti-inflammatory, astringent and wound
healing roles of phenolics and tannins in hemorrhoids, the present tablets could be an appropriate
candidate for hemorrhoids regarding its historical backgrounds.

Keywords: Allium ampeloprasum, Commiphora mukul; hemorrhoids; Phyllantus emblica;
Terminalia
Citation: Dehdari S, Hajimehdipoor H, Esmaeili S, Mortazavi SA, Choopani R. Formulation and finger printing of
a poly herbal film-coated tablet for treatment of hemorrhoids. Res J Pharmacogn. 2020; 7(4): 39-47.

Introduction

Hemorrhoids is the most prevalent rectal mainly due to straining and pregnancy, seems
complication which is defined as enlargement playing the chief role in the development of
and dislocation of normal rectal cushions [1,2]. hemorrhoids [3,4]. The prevalence of 39% has
Intensified pressure on rectal vascular plexus, been reported for this disease [5]. Symptoms of
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hemorrhoids may include bleeding, inflammation,
anal discharge and pain. Treatments for grades |
and Il can include increasing water intake, high
fiber diet and topical therapies like steroids.
Treatment for grades Il and IV may be non-
surgical or surgical intervention [1,6,7]. In spite
of current medical efforts, many complications of
the disease are not managed well [8]. Medicinal
herbs are the valuable sources for preparing new
drugs. Consumption of herbal preparations is
preferred by more than 79% of the global
population [9]. The usage of traditional herbal
prescriptions is a robust way to prepare cheaper
and more efficient herbal drugs. One of the most
prescribed formulations by “Avicenna” and
“Rhazes”, famous Persian physicians [10,11], is
“Itrifal-e moql” which consists of the dried fruits
of Terminalia chebula, Phyllantus emblica and
Terminalia  bellirica, oleo-gum  resin  of
Commiphora mukul and leaf juice of Allium
ampeloperasum in proportion of 1:1:1:3:9 [12-14].
Nowadays, anti-inflammatory properties of all
mentioned herbs [15-21], analgesic effect of T.
chebula and T. bellirica [17,22-25], wound healing
effect of T. chebula and Ph. emblica [26,27] and
anti-bleeding property of A. ampeloperasum have
been confirmed [28]. These pharmacological effects
are very important for the management of
hemorrhoids discomforts [1,29]; therefore, the
described formulation seems to be a good candidate
for hemorrhoids. According to Iranian traditional
medicine (ITM) prescriptions, C. mukul should be
soaked and heated in the juice of A. ampeloperasum
until it is dissolved. Afterwards, this solution is
blended with fruit powders of T. chebula, Ph.
emblica and T. bellirica. Then, resultant paste
should be cut into small rounded pieces by hand
that is traditionally named “Hab” [12-14]. Indeed,
“Hab” is a traditional dosage form that is similar to
pills. Since, traditional dosage forms should be
converted to modern dosage forms for better
acceptance by patients and more stability and
possibility of production in industrial scale, in the
present investigation, coated tablets were prepared
and related quality control tests were performed.

Material and Methods

Ethical considerations

The study protocol was approved by the ethical
committee of Shahid Beheshti University of
Medical Sciences (SBMU), Tehran, Iran with the
code No. IR.SBMU.RETECH.REC.1395.376.

Chemicals

Hide powder was obtained from Sigma-Aldrich,
UK. Folin-Ciocalteu, all reagents, solvents and
HPTLC silica gel 60 F,s4 plates (2020 cm) were
purchased from Merck, Germany.

Plant material

The fruits of Ph. emblica L., T. chebula Retz.,
and T. bellerica Retz., the oleo-gum resin of C.
mukul (Hook. ex Stocks) Engl. and fresh leaves
of A. ampeloprasum were purchased from herbal
market, Tehran, Iran in September 2015. All
samples were authenticated at the Herbarium of
Traditional Medicine and Materia Medica
Research Center (TMRC), Shahid Beheshti
University of Medical Sciences, Tehran, Iran.
Samples of Ph. emblica (382 HMS), C. mukul (379
HMS), T. chebula (380 HMS) and T. bellerica (381
HMS) were kept at the Herbarium of TMRC. The
juices of fresh leaves of A. ampeloprasum were
extracted through crushing vegetable machine and
then, dried using freeze drying method.

Plant material analysis

Different physiochemical tests such as loss on
drying, total ash, matter insoluble in ethanol,
foreign matter, alcohol-soluble extractive, water-
soluble extractive and total phenolics and tannins
contents were performed based on the plants
monographs [30,31]. Considering that there was no
monograph for A. ampeloperasum, its tannins
content was determined.

Pre-formulation studies

Dried juice of A. ampeloperasum was dissolved
in water to make similar concentration to primary
juice. Then different formulations were made
using plant powders and juice of A.
ampeloperasum.

Formulation A

In this formulation, equal quantities of fruits
powders from T. chebula, Ph. emblica and T.
bellirica were blended and passed through sieve
no. 20. Commiphora mukul was weighted equal
to sum of fruits and added to A. ampeloperasum
juice (1:3). The mixture was heated in water-bath
for 2 hours. Then, the solution was filtered and the
filtrate was added to the blended powder of fruits.
Because of high volume of filtrate in comparison to
fruit powders, this formulation looked like a paste
and needed long time for drying.
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Formulation B

The process was similar to formulation A, but the
filtrate was heated till the volume was reduced to
one-fifth of its initial volume. Next, the filtrate
was added to the powders. The mixture was
passed through sieve no. 18. Subsequently, it was
placed in oven at 40 °C and passed through sieve
no. 20 after drying.

Formulation C

This formulation was same as formulation B, but
the filtrate was heated till the volume was
reduced to one-fourth of its first volume. Next,
the filtrate was added to powders. The granules
were passed via sieve no. 12. Afterwards, the
water was evaporated in oven at 40 °C. After
drying, it was passed through sieve no. 14. The
granule size was larger than of formulation B.

Formulation D

To achieve optimum disintegration time, cross
carmellose sodium (super disintegrant agent) was
added to the ingredients of formulation C in
different percentages (1, 3, 5, 7 and 10%). Avicel
102 was added as filler to obtain constant tablet
weight in all formulations of D series.

The described formulations have been displayed
in table 1.

Flowability properties

The resultant powders from three series of
formulations (B, C and D) were evaluated for
flowability properties including angle of repose,
Carr’s index, and Hausner ratio. According to the
results of flowability properties of powders, best
formulations were selected for tablet preparation.
The resulting herbal powders were compressed
via 12 mm concave punch using a single stroke
punching machine.

Evaluation of tablet properties

Different tests including weight variation,

Table 1. Ingredients of different tablet formulations

friability, hardness, disintegration time, thickness,
diameter, dissolution test and assay of total
phenolics and tannins were performed on the
tablets [30,31].

Determination of total phenolics and tannins
contents

For determination of total phenolics and tannins
contents, 10 tablets were powdered and the
weight of one tablet was dissolved in 1 litre of
distilled water (stock solution). Two mL of stock
solution was mixed with 1mL of folin-Ciocalteu
reagent and 10 mL distilled water and diluted to
25 mL with sodium bicarbonate 29%. The
samples were kept in a dark place for 30 min.
Then, their absorbances at 760 nm were
measured. Pyrogallol (0.125, 0.0625 and 0.0312
mg/mL) was used as the standard.

For determination of total tannins contents, 10
mL of the stock solution was added to 100 mg
hide powder and shaked for 60 min. Next, the
mixture was filtered and the above mentioned
process was performed for the solution [30].

In vitro dissolution studies

Dissolution study was performed on 6 herbal
tablets of formulation C using apparatus 2
(paddle method). The dissolution test was done
with 900 mL of water, at 37 °C, 75 rpm for 60
min. Sampling was carried out after 30, 45 and
60 min intervals and the percentage of released
total phenolics and tannins compounds were
determined.

Film-coating process

According to the results of physicochemical tests,
the best formulations (B and C) were selected for
the coating process. Both the aqueous and
alcohol soluble coating methods were performed.
First, aqueous film-coating process was done
using pink powder of Opadry 11, Colorcon®.

Formulation codes

Ingredients

A B C D, D, D3 D, Ds

Terminalia chebula (mg) 100 100 100 100 100 100 100 100
Terminalia bellirica (mg) 100 100 100 100 100 100 100 100
Phyllantus emblica (mg) 100 100 100 100 100 100 100 100
Commiphora mukul (mg) 300 300 300 300 300 300 300 300
225 225 225

Allium ampeloprasum juice (mL) 900

180 225 225 225

Cross carmellose sodium (mg)

5.6 16.8 28 39.2 56

Auvicell 102 (mg)

54.4 43.2 32 20.8 4

Mesh size

18,20 12,14 12,14 12,14 12,14 12,14 12,14
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This powder was mixed and stirred with water
for 30 min in different percentages (15, 20 and
25%). The alcohol soluble coating included
HPMC K4M (4%), ethanol 96° (80.81%), TiO,
(1.78%), PG (1.42%), water (11.94%) and FC4W,
FC4S color (0.047%).

All physicochemical tests were performed on
coated tablets as well.

HPTLC finger printing of film-coated tablets
One gram of film-coated tablets of formulation C
was extracted with 5 mL ethyl acetate. Ethyl
acetate extracts of T. chebula, Ph. emblica, T.
bellirica and mixture of C. mukul in A.
ampeloperasum were used as control materials.
Forty pL of each extracts were spotted on pre-
coated silica gel plate through Linomat V
(Camag, Switzerland) using 100 pL Hamilton
syringe. The plate was developed to 90 mm
through a mobile phase of toluene: ethyl acetate:
formic acid (70:15:15). Dried plates were sprayed
using natural  product/polyethylene  glycol
(NP/PEG) reagent. Developed plates were
photographed in ultraviolet light at 366 nm via
Camag Reprostar 3, Camag, Switzerland.

Laboratory stability studies

Tablets were packed in poly ethylene containers
(40 tablets in each bottle) and kept at 40 °C * 2
and 75%z5 humidity for 3 months. Samplings
were performed at first and at the end of 3"
month and physicochemical examinations were
carried out.

Table 2. Plant material analysis of poly herbal tablet

Statistical analysis

The means of the releases of total tannins and
phenolics from core and film-coated tablets were
compared statistically according to paired-
samples t-test. Besides, the means of physical
tests of different formulations were analyzed
using one way ANOVA post hoc Tukey test via
SPSS 23.

Results and Discussion

In this study, a poly herbal film-coated tablet was
formulated for the treatment of hemorrhoids
according to the selected traditional prescription.
This formulation is named “Itrifal-e mogl” in
Iranian  traditional  manuscripts.  Ancient
physicians have ascribed different curing effects
to this drug such as hemorrhoids treatment,
purgation the body from black bile, detoxifying
property and as a suitable laxative in chronic
constipation [32,33]. The results of plant
materials analysis have been demonstrated in
table 2. The results were in agreement with
acceptable criteria [30,31]. Among different
formulations (table 1), formulation A did not
matched to pharmaceutical’s criteria. So, it was
put aside. Formulation C contained granules with
greater size compared to formulation B.
Excipients was used only in formulations series
D. Formulations D, and Ds showed lower
hardness compared to other formulations (< 6
kg/cm?), thus D, and Ds were excluded.
Flowability properties of the three formulations
series including angle of repose, Carr’s index and
Hausner ratio have been illustrated in table 3.

Total Total

Water-

. phenolics tannins Foreign Total ash .AICOhOI' Alcohol-soluble soluble LOSS. on
Ingredients insoluble ; . drying
content content matter % o extractive % extractive 4
o % extractive % Y %
0 0 0
Terminalia 30.69+0.04 21.65+0.09 3.00£0.76 79.08+0.16 6.19+0.60
chebula oY (NLT 20)* (NMT 5)* (NLT50)*  (NMT 10)*
Terminalia 27104057 18.43+0.08 3.56+0.90 76.15+0.73 2.51+0.10
bellirica e (NLT 10)* (NMT 7)* (NLT 45)* (NMT 5)*
Phyllantus 240140 14 16.20+0.52 0.99+0.04 2.46+0.28 29.11+0.98 65.01+0.32 2.92+0.67
emblica S (NLT 6)* (NMT5)*  (NMT7)* (NLT 15)* (NLT50)*  (NMT 10)*
Commiphora ) ) ) 3.53+0.09 56.69+0.24 8.73+0.01
mukul (NMT 7)* (NMT 70)* (NMT 15)*
Allium
ampeloperasum 28.11+.02 18.55+0.13
*Acceptable range according to pharmacopeia [30,31]
Table 3. Flowability studies of different formulations
- . Formulation code
Flowability characteristics 5 C D, D, D;
Angle of repose (°) 27 26 27 29 29
Carr’s index (%) 6 6 7 8 8
Hausner ratio 1.02 1.00 1.10 1.10 1.11
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They were in excellent range according to USP
[31]. The outcomes of physical tests for
formulations B, C and D;.; have been displayed
in table 4. As shown in table 4, formulations B
and C revealed acceptable friability and
disintegration time with no usage of excipients.
Hence, these formulations were considered for
the film-coating process. In statistical analysis,
there was no significant change (p<0.05) among
formulations B, C and D;; in diameter and
disintegration times. About thickness,
formulations B and C revealed no significant
difference, but they showed significant changes
with formulations D series. Based on hardness,
significant  changes  were  observed in
formulations B, C and D;. But, formulations D,
and D; displayed no significant differences.
Albeit formulations D; and D, demonstrated no
significant changes about friability, others
showed significant changes.

Commiphora mukul is introduced as tablet binder
in Ayurvedic formulations [34,35]. The volume
of solvent (A. ampelopsum juice) that was used to
dissolve C. mukul and its contact time with
“Triphala” (which means three fruits; T. chebula,
Ph. emblica and T. bellirica) powders are
involving factors in both hardness and
disintegration times of tablets. Indeed, higher
volume of solvent and more contact time make
prolong disintegration time and hardness of
tablets [36]. Hence, formulation B that had fewer
volume of solvent revealed lower hardness than
formulation C. Although disintegration time for
herbal tablets is acceptable up to 60 min [30], in
formulation series D an attempt was done to

Table 4. Results of physical tests of different formulations

reduce this time using crosscarmellose sodium (a
super disintegrant agent) but, no significant time
reduction was observed. In addition, our goal was
to formulate a completely natural tablet without
any excipient. So, formulation series D were
discarded.

Film-coating process was carried out to cover
the unpleasant taste of tablets that resulting
from presence of tannins. During this process,
an attempt was made to coat formulation B
with aqueous film-coating solution. But, this
formulation was chipped and cracked during
test. So, this formulation was excluded for
coating purpose. Afterwards, formulation C
was coated. This process lasted 4 hours and a
25% solution made the smoothest film-coated
tablets. In lower concentrations, tablets were
clung to pan. So, formulation C was coated
with alcohol soluble coating solution. This step
lasted for just 20 min and got smoother film-
coated tablets in comparison to that of aqueous
film-coating solution. Commiphora mukul is a
water soluble oleo gum-resin. So, it is the
probable cause of occurred problems during
film-coating process with the water soluble
coating materials. Indeed, C. mukul absorbed
the water of coating solution and make
laminated appearance on tablets, thus selected
method for this tablet is alcohol soluble coating
solution. The results of evaluations of physical
tests of formulations C film-coated tablets have
been demonstrated in table 4.

Tests

Formulation codes

B C D, D, D3 C-coated
green with green with green with green with green with Rounded,
Descrintion yellow spots, yellow spots, yellow and white  yellow and white  yellow and white coated,
P rough and rough and spots, rough and spots, rough and spots, rough and biconvex,
biconvex biconvex biconvex biconvex biconvex opaque purple
F([y'oa)b"'ty 0.710.05 0.600.01 0.79+0.03 0.80+0.06 0.830.08 -
(Dnm)‘eter 12.20 £0.01 12.21+0.01 12.20 +0.03 12.22 £0.02 12.20 £0.01 12.21+0.01
T(::‘;:‘)”ess 3.42+0.03 3.4140.02 3.71+0.05 3.700.05 3.70 £ 0.02 3.5240.20
Weight
variation 500.10 £ 0.98 500.30 £ 0.71 560.30 £ 0.25 558.30 £ 0.95 560.30+ 0.54 515.10 + 3.60
(mg)
z'(zr/‘irr‘ﬁf)s 6.50 +0.90 8.04 +0.12 6.35 +0.60 6.05+0.25 6.03 +1.03 10.00+0.38
Disintegration
Time 28.41+0.13 28.50+0.11 28.231£0.12 27.38+0.09 26.43+0.12 41.57+£0.96

(min)
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Total phenolics and tannins contents of core and
film-coated tablets were found 125.8, 89.2, 125.2
and 89.0 mg/ tab, respectively.

In dissolution studies, both core and film-coated
tablets of formulation C were evaluated. The
outcomes of total phenolics and tannins releases
during 30, 45 and 60 minutes have been shown in
table 5. Due to undetectable release of tannins in
30 minutes, their releases were reported at 45 and
60 minutes. The percentage of total phenolics and
tannins releases from both core and film-coated
tablets of formulation C were statistically
analyzed. There were significant difference
between total phenolics and tannins contents
releases from core and film-coated tablets in all
sampling times. The results of phenolics and
tannins releases in 60 min were in agreement

with pharmacopoeia requirements (>80%, Q:
75%) [31].

The detection of tablet phytoconstituents with
different polarities was done via ethyl acetate
extract of the tablet. For spotting tablet extract
and controls, various volumes (from 10-50 ulL)
were evaluated. Finally, volume of 40 uL was
selected for all plant materials. Among some
tested solvent systems, toluene: ethyl acetate:
formic acid (70:15:15) exhibited most selective
and repeatable properties for the detection of
plant constituents with low and high polarity.
NP/PEG reagent was the most selective reagent
by which phenolics contents were appeared in
various colored spots. Chromatograph of tablets
and controls has been presented in figure 1.

Figure 1. HPTLC fingerprint profile of (a) Terminalia chebula (b) Terminalia bellirica (c) tablet (d) Phyllantus emblica (e)
dissvoled Commiphora mukul in Allium ampeloprasum

Table 5. Total phenolics and tannins releases from core and coated tablets

Time Core Coated-tablets
(min)
1 2 3 4 5 6 Mean+SD 1 2 3 4 5 6 Mean+SD

Total
phlenolics 30 305 296 300 297 309 301 302#04 270 271 290 286 28.0 280 28.0+0.7
release

45 639 626 621 651 622 630 632+10 563 552 567 570 561 553 56.1+0.8

60 971 976 972 976 980 980 97.6#04 847 859 848 845 856 841 84.9+l1
Total 45 618 625 611 622 613 612 61.9+1.4 527 517 520 516 516 528 52.0+0.9
tannins
release 60 962 955 962 959 964 964 96.1+0.6 833 838 824 831 839 820 83.1+0.7
44 Res J Pharmacogn 7(4): 39-47
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The existed spots in both tablet and controls
with proper concentration were considered as
characteristic spots for the detection of each
tablet contents. The chromatogram exhibited
the characteristic colored spots of herb extracts
at Rf values of 0.14 (doubled yellow), 0.37-
0.47 (green) and 0.82 (blue) related to T.
chebula, dissvoled C. mukul in A
ampeloprasum and Ph. emblica extracts. In
addition, T. chebula and T. bellirica had
demonstrated some similar spots at Rf values
of 0.35 (yellow), 0.55 (red) and 0.58 (yellowish
red). So, HPTLC fingerprint could be
considered as a reliable method for quality
control assessment of the prepared tablets.

Through stability studies, no change in
appearance and smell of tablets were found.

Phenolics and tannins were reduced less than 5%

during 3 months. However, real stability should
be performed on the final package of tablets in
industrial scales.

There were clinical trials with good results for
some of used herbs in this tablet as well. Topical
application of A. ampeloprasum cream twice
daily for 3 weeks, improved bleeding in patients
with grade | and Il of hemorrhoids [28]. In
addition, oral consumption of crude resin of C.
mukul 3g/day for 4 weeks decreased some of
symptoms of patients such as painful defecation
and constipation [37]. Besides, pain reliever
effect of T. chebula at the dose of 500 mg twice
daily was confirmed through a randomized
double blind clinical trial through hot air pain
model on 12 healthy humans [23]. Hence, present
tablet is a good offer for patients with
symptomatic hemorrhoids due to probable
synergistic effects of its ingredients. Herbal
medicines have great abilities for the
management  of  hemorrhoids and  post
hemorrhoidectomy complications [38]. Presence
of tannins and phenolics phytocompounds in the
present poly herbal tablet was confirmed through
qualitative and quantitative assays. Antioxidant
and anti-inflammatory effects of phenolics and
tannins have been confirmed [39-43]. In addition,
wound healing, astringent and antibacterial
properties have been ascribed to tannins [27,44-
46]. Mentioned pharmacological effects are
necessary for the management of hemorrhoids
[47]. Regarding the anti-inflammatory,
antioxidant, antibacterial, wound healing and
astringent properties of the mentioned herbs,

the tablets could be good choice for clinical
purpose.
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