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ABSTRACT

The present study was aimed to prepared and characterize gel formulations of alcoholic extract of Clerodendrum
serratum (Verbenaceae) using different polymers as gelling agents in two concentrations and also to evaluate anti-
inflammatory activity of gel. Gelling agents used in this study, such as carbopol 934, HPMC K 100 M and Xanthan
gum were selected for preparation of different gel formulations. The prepared gels were evaluated for physical
appearance, pH, viscosity, extrudability, spreadability, anti-inflammatory activity and also skin irritation to observe
toxicity or side effects. At last the stability study performed to confirm the stability of final formulation. It was
inferred from the results that gel formulations prepared by Xanthan gum found to be best formulation among the
prepared batches. The prepared gels were evaluated for anti-inflammatory activity by in-vitro method using
Diclofenac Sodium gel as the reference anti-inflammatory gel. And Xanthan gum formulation having root extract in
gel shown significant inhibition in in-vitro method.
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INTRODUCTIION

The plants belonging to Verbenaceae family are dotm be a rich source of substances of phytochémica
constituents. Many plants from this family are usettaditional system of medicines.

Clerodendrum serratum is a small shrub distributed in the deciduousdtzr@f the wetern ghats of India. Different
parts of the specieSlerodendrum serratum are used in Ayurveda and other folk medicinestifer treatment of
shwasa (breathlessness), kasa (cough), vrana (Wostmotha (sweeling) and many vataja disordersrhegical
disorders).[1]

The word inflammation, a defensive reaction toipjwith classical signs of warmth, reddening, paiwelling and
loss of function, which is of an acute or chronipd.[2] This inflammation is also observed in caf®le bowel
syndrome and Alzheimer’s diseases. The charadtsrisf inflammation are humorous like reddeningsiiie),
swelling (odema), soreness (pain) and corresponhisiglogical changes. Non-steroidal and sterodtalys are
generally used to treat inflammation. However, ¢hesugs have side-effects like hausea, vomiting4gtc

It is well known that topical gels are more popudanong all the topical preparations due to easappfications.
The few studies on topical gel formulations repdrtiee therapeutic effects of drugs in a varietyerperimental
inflammation and inflammatory pain condition.[5,6]
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The present research has been undertaken withithéoadevelop a topical gel formulation with alcdibdeaves
and root extract, prepared using carbopol 934, hamtgum and HPMC. During the development step of
formulation it was evaluated stability, spread&pjlextrudability and organoleptic characters. ket the in vitro
anti-inflammatory activity of the gel formulationas studied using protein inhibition method.

MATERIALS AND METHODS

Plant collection and authentication

The fresh leaves and roots ©fferodendurm serratum (Linn) moon (Verbenaceae) were collected at tbevdring
stage in August from side Warna River, Yelapur, -Shirala, (Sangli), Maharashtra State, India. Itswa
authenticated and taxonomically identified by Diai@ Kadam Arts, Science and Commerce Collegelikaran;i.

Chemicals

Ethanol (Loba Chemie, Pvt Ltd., Mumbai), Carbop849(Corel Pharma), HPMC K 100 M (Research Lab,
Mumbai), Xanthan Gum, Methyl paraben, Propyl panai§dllay Pharma, Mumbai), Propylene Glycol (Loba
Chemie, Pvt. Ltd, Mumbai), Tri-ethanolamine (Loblae@ie, Pvt. Ltd).

Preparation of plant extract

In the present study, the leaves and roots werfudbr selected wash to remove impurities and shdrikd. The
dried material was reduced to fine powder in thehaeical grinder. The fine powder was passed thraigve
no.43 and stored in an airtight container for fartise. About 100 gm of powdered material was etdthwith
ethanol as a solvent by hot extraction method uSoghlet apparatus. The extraction was continued the
solvent in the thimble became clear then few diafpsolvent were collected in the test tube durimg ¢completion
of the cycle and chemical test of the solvent werfgomed.

After each extraction, the extract was evaporatedtyness in rotary evaporator. Moreover, some @fatie extract
was preserved for preliminary Phytochemical scmegrior the detection of various plant constitueatsl rest
extract was used for formulation of gel batches.

. In-vitro anti inflammatory study of extract:

« Inhibition of albumin denaturation[7,8]

The anti inflammatory activity o€lerodendrum Serratum was studied by using inhibition of albumin denation
technique which was studied according to Mizushanal and Sakett al followed with minor modifications. The
reaction mixture was consists of test extract afi@ dgueous solution of albumin fraction, pH of tleaation
mixture was adjusted using small amount of 1 N HThe sample extract were incubated &tC3%r 20 min and
then heated to 8C for 20 min, after cooling the samples the tutyisias measured at 660 nm. The experiment was
performed in triplicate. The Percentage inhibitidmprotein denaturation was calculated as follows:

Percentage inhibition= (abs Control-Abs Sample) x 100/ Abs control

[I. Drug-Excipients compatibility study:-

Study of interaction of the drug with excipients byphysical compatibility study:-

Each excipients used in the formulations was bldngi¢h the drug levels that are realistic with respto the final

dosage form. Each excipient was thoroughly blenditi drug extract to increase drug-excipients moalac

contacts and also to accelerate the reaction Biples Each drug extracts excipients blend wasnaeparately into
vials and kept for one month study af@@nd at 75% RH for 2 weeks and observe the chaddes 30 days
storage of drug extract with excipients in varisagos at room temperature, samples were obsereghiysical

changes but there were no physical changes observied mixture ofClerodendrum Serratum extract and polymer
combination(Table no. 1)

Preparation of topical gels (Table no. 2, 3) [9,10]

Preparation of topical gel of Carbopol 934

Accurately weighed Carbopol 934 was taken in a beakd dispersed in 50 ml of distilled water. Kéyt beaker
aside to swell the Carbopol for half an hour anehtbtirring should be done using mechanical/latrestat 1200
rpm for 30 min. Take 5 ml of propylene glycol aretjuired quantity of Extract. Take 5 ml propylengcgl in
another beaker and add weighed quantity of propydipen and methyl paraben to it and stirred prgpadter all
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Carbopol dispersed, Extract and preservativesisolkitvere added with constant stirring. Finallywoke made up
to 100 ml by adding remaining distilled water andeihanolamine was added drop wise to the formuatifor
adjustment of required skin pH (6.8-7) and to abthe gel at required consistency.

Table no.1: Physical Observations of CompatibilityStudy

Batch Caking Discoloration Liguification

Initial 1 Month | Initial 1 Month | Initial 1 Month
Extract No No Change No No @ima| No No Change
Carbopol 934 No No Change No 0 @hange| No No Change
Extract + Carbopol 934 No No Change No No Changg No No Change
HPMC K 100 M No No Chan¢ | No No Chan( | No No Chanc
Extract + HPMC t 100 M | No No Chan¢ | No No Chan( | No No Chanc
Xanthan gum No No Change No Qthange| No No Change
Extract + Xanthan gum No No Change No No Change| No No Change

Preparation of gel with HPMC K 100 M:

Accurately weighed quantity of extract was transfdrto a beaker and dissolved in 10 ml of propylglyeol into
which preservatives were added. HPMC K 100 M wasderta disperse in distilled water then heated ug0&®0
with continuous stirring and it was allowed to cobhe 1 %w/v extract loaded propylene glycol sointwere
added to HPMC K 100 M preparation and stirred vogsty to mix in cold condition and water was adttednake
up the volume up to 100 ml and stirred in mechdritaed well to get a uniform gel.

Preparation of gel with Xanthan gum:

Accurately weighed Xanthan gum was taken in a beakd dispersed in 50 ml of distilled water. Kept beaker
aside to swell the Xanthan gum for half an hour #esh stirring should be done using mechanicaBtaber at 1200
rpm for 30 min. Take 5 ml of propylene glycol arehuired quantity of Extract. Take 5 ml propylengcgl in
another beaker and add weighed quantity of propydipen and methyl paraben to it and stirred prgpadter all
Xanthan gum dispersed, Extract and preservatiiesicos were added with constant stirring. Finalbjume made
upto 100 ml by adding remaining distilled water arriethanolamine was added drop wise to the fortiara for
adjustment of required skin pH (6.8-7) and to abthe gel at required consistency.

Composition of Gels

During formulation three gelling agents used at difterent concentrations, resulting in six diffetdatches of gels
for leaves extract and six batches for root extratal twelve batches prepared. In this case Garb@34, HPMC K
100 M and Xanthan gum, these three types of getlggnts were taken.

Three gelling agents were used as follows:
a.Carbopol 934 (at concentration 1% and 1.5%)
b.HPMC K 100 M (at concentration 1% and 1.5%)
c. Xanthan gum (at concentration 1% and 1.5%)
d.

All the batches were prepared according to the rex@atal design.

Table no. 2: It shows Quantitative composition ofdaves extract gel formulation

Composition(%w/w) | Fy F, Fs F. Fs Fs

Leaves extract 1 1 1 1 1 jl
Carbopol 934 1 1.5 - -

HPMC K 100 M - - 1 1.5 -
Xanthan gum - - - - 1 1.9
Propylene glycol 10 10| 10 1( 1 1p
Methyl paraben 02 04 0% O0p 02 02
Propyl paraben 05 0.4 0p 0B 05 d5
Purified water g.s. 10 10p 100 100 1p0 100
Menthol oil 0.1] 0.1] 0.1 0.1 0.1 0.1
Triethanol amine qgs] 99 a5 qls. S. .S.
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For leaves extract and root extract there is saperamental design used which results in total @Rbgtches into
which 6 batches for leaves extract and 6 batche®fd extract.

Table no. 3: It shows Quantitative composition of ot extract gel formulation

Composition(%w/w) | F, F, Fs Fs Fs Fe
Root extract 1 1 1 1 1 1
Carbopol 934 1 1.5 - -

HPMC K 100 M - - 1 1.5 -
Xanthan gum - - - - 1 1.9
Propylene glycol 10 10| 10 1( 1 1p
Methyl paraben 020 04 O. op 02 02
Propyl paraben 05 04 0p 0B 05 ({5
Purified water g.s. 10 10p 100 100 1po 100
Menthol oil 01| 0.1] 0.1 0.1 0.1 0.1
Triethanol amine gs| 099 qg$. qls. .S. S.

Evaluation of formulated gels
Prepared gels formulations were evaluated for glaysippearance, pH, viscosity, spreadability, ekhility.

Physical observation:Transparency and Homogeneity were observed.

Determination of pH: The pH of the gel was determined using a calibraligital pH meter. The readings were
taken for average of 3 samples

Viscosity determination or Rheological studies:

The resistance of a substance to flow is calledogidy. It was measured in Pascal seconds or poles
rheological studies were determined using a BraelkfViscometer. All measurements were performed in
triplicate.

Determination of Spreadability[11]: Spreadability was determined by the apparatus wbigtsists of a wooden
block, which was provided by a pulley at one eng.tlds method spreadability was measured on this lmasslip
and drag characteristics of gels. An excess ofaj@ut 2 gm) under study was placed on this gralidé. The gel
was then sandwiched between this slide and angilss slide having the dimension of fixed grouridesiand
provided with the hook. A one kg weighted was pthoa the top of the two slides for 5 min. to expi&land to
provide a uniform film of the gel between the stid&xcess of the gel was scrapped off from the £dfjee top
plate was then subjected to pull of 80 gm. Withhkép of string attached to the hook and the timeséc.) required
by the top slide to cover a distance of 7.5 cmditech A shorter interval indicates better spredigbSpreadability
was calculated using the following formula

S=EMxL/T

Where, S= Spreadability, M= weight in the pan (tiedupper slide), L= Length moved by the slide, Time. All
measurements were performed in triplicate (n = 3).

Extrudability[12]: The gel formulations were filled in standard cappetlapsible aluminum tubes and sealed by
crimping to the end. The weights of the tubes wemmrded. The tubes were placed between two glaes sind
were clamped. 500 gm was placed over the slidegt@mthe cap was removed. The amount of the eatrgel
was collected and weighed. The percentage of ttraded gel was calculated (>90% extrudability: dece, >80%
extrudability: good, >70% extrudability: fair). Atheasurements were performed in triplicate.

In-vitro skin irritation study:[13]
HET-CAM (Hen's Egg Test on the Chorioallantoic Membrane)

Preparation of test system:
Fertile 50-60 g eggs were selected and candledegge which were defective were discarded.-

50
Pelagia Research Library



Kalyani B. Awale et al Der Pharmacia Sinica, 2014, 5(4):47-54

Incubation of the egg’s for 9 days:

Eggs should be rotated at least 5 times daily Herfirst 8 days of incubation. Incubation for agfibl 24 hours
without rotation. Prior to use removal of the eggkhlong the air cell by means of a saw. Moistgrifi the white
inner membrane with 0.9 % (w/v) Nacl solution; kiegpegg’s warm until use.

Carefully removal of the inner membrane immediagafipr to use (not more than 20 min after removahe egg
shell).

- Treatment with the test substance:

» Application of test substance directly to the CAM

» Exposure of the CAM to the test substance foratl800 sec.

-End point measured by visual inspection:

» Haemorrhage: Bleeding out of the blood vessels of the CAM with blood dots around the vessels.

* Lyesis: Optical disappearance of small blood vessels inGA cave. This is not a real Lyesis according to
principles of general pathology.

» Coagulation: Thrombosis (Intravascular dark spots), extravasdulzod coagulation (dark spots), denaturation
of albumin.

In-vitro anti-inflammatory activity of prepared her bal gel:

The reaction mixture (5 ml) consisted of 0.2 megf albumin (from fresh hen’s egg), 2.8 ml of phap-buffered
saline (PBS, pH 6.4) and 2 ml of gel solution sattfinal concentrations become 31.25, 62.5, 129, Z00,
100Qug/mL. A similar volume of double distilled waterrged as the control. Next, the mixture were incabadt
37£20C in a BOD incubator for 15 minutes and thesated at 700C for five minutes. After cooling, thei
absorbance was measured at 660nm by using thelevalsi@a blank. Diclofenac sodium in the final corication of
(78.125, 156.25, 312.5, 625, 1250, 2p@BnL) was used as the reference drug and treatadady for the
determination of absorbance. The percentage imtibibf protein denaturation was calculated by usihg
following formula:

% inhibition= 100x [Vt/Vc-1]

Where, Vt = absorbance of the test sample
V¢ = absorbance of control

Stability study:

The optimized gel formulations were prepared; péckealuminum collapsible tubes and subjected #bibty
studies at 400 C/75% RH for a period of 3 montipesICH Guidelines. Samples were withdrawn at 1 imdime
intervals and evaluated for physical appearanceripeblogical properties, spreadability and exthilits.

RESULTS AND DISCUSSION

The Clerodendrum serratum leaf and root extract gel was translucent in apgese and gave smooth feel on
application which was maintained after tested §tglstudy. The pH were maintained throughout thedg at 7.0
for all the formulations, compatible with the nolrp&l range of the skin and would not produce arig gkitation.
There was no significant change in pH values amation of time after 60 days of preparation. Treasurement of
pH of the formulations is necessary to detect aftens during time storage, ensuring that the pHuevds
compatible with the components of the formulatiod avith the application place, avoiding irritation.

Viscosity: The initial viscosities of developed gels wereasiwed using Brookfield viscometer with spindieable
no.4)

Further stability test for three month has beemiedrout and it was found that viscosity of gelnfaation varies
from 3671-4237 cps for leaves extract gel and 38286 cps for root extract gel,

Spreadability: Spreadability of all gel formulation varied fron8.86-22.16 gm.cm/sec for leaves extract gel and
18.45-23.61 gm.cm/sec for root extract gel. MartteBdclofenac gel shows the spreadability 24.82 gmsec
(Table no.5)
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Table no. 4: It shows Viscosity of Gel formulationgmean +S.D, n=3)

)

Batches | Viscosity(cps)] Batches Viscosity(cps
Fi 4237+ 0.11 F 4215+ 0.54
F, 4124+ 0.43 F 4183+ 0.75
Fs 3714+ 0.21 F 3815+ 0.98
Fa 3688+ 0.6! Fio 3664+ 0.1!
Fs 3671+ 0.58 & 3549+ 0.65
Fe 3984+ 0.25 5 3684+ 0.27

Table no. 5: It shows Spreadability of gel formulaibns (mean £S.D)

Batch | Spreadability (gm.cm/sec.)| Batch| Spreadabilit(gm.cm/sec.)
F1 18.36+£ 0.4 2 18.45+ 0.3
F, 20.06+0.3 5 19.54+ 0.1
Fs 19.37+0.2 3 20.59+ 0.3
Fa 21.38+0.4 [ 20.29+0.3
Fs 22.16+0.3 = 23.61+0.4
Fs 19.45+ 0.5 b 21.44+ 0.2

Spreadability of marketed gel:

Table no.6: It shows Spreadability of marketed geformulations (meanS.D)

Marketed gel
Diclofenac Sodium Ge

Spreadability
24.82+0.2

Extrudability: Extrudability of all the formulations is higherath 80%. So it can be said that spreadability and
extrudability of all the formulations shows goodeptance propertieéTable no.7)

Table no. 7: It shows Extrudability of Leaves extrat gel formulations (mean S.D., n=3)

Batches | Wt. of formulation in tube (gm) | Wt. of gelextruded (gm) | Extrudability amount (%) | Appearance
Fy 16.77 15.06 89.8 ++
F, 17.52 1451 82.81 ++
Fs3 17.06 14.6 85.58 ++
Fa 16.78 14.44 86.05 ++
Fs 175 16.05 91.71 +++
Fe 17.56 15.8 89.97 ++
F 16.65 14.83 86.06 ++
Fs 17.02 15.18 89.18 ++
Fo 17.51 14.3 81.66 ++
Fic 16.85 14.53 86.23 ++
Fu 17.43 15.86 90.99 +++
Fiz 17.39 15.42 88.67 ++

Optimization of Batch:

After analysis of all batches of formulations fbeir evaluation parameters like pH, Viscosity, Splability, and
Extrudability, the formulation batch F5 from leawesdract gel and F11 from root extract gel showeddgresults.
The batch F5 optimized with the good viscosity,éaolability and Extrudability and F11 shows goocdeagability
hence, these two batches were used for furthemuatiah like in-vitro skin irritation study and iritko anti-
inflammatory study.

The parameters from batches shows in table no.8

Table no. 8: It shows Evaluation parameters of opthized batches

Optimized Batch | pH | Viscosity (cps)| Spreadability (gn.cm/sec) | Extrudability (%)
Fs 6.€ 3671+0.5! 22.16x 0. 91.71
Fi 6.€ 3549+ 0.6! 23.61+ 0. 90.9¢
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Skin irritation study:-

Absence of skin irritation in gel formulation iscaptable by patient. Skin irritation test perfornigdusing in-vitro

skin irritation test method. There are certain peois associated with the use of animals in experiate
pharmacological research, such as ethical issukshenlack of rationale for their use when othdtadle methods
are available. Hence, in the present study in-vitkin irritation method were used to skin irritatictudy of

optimized gel. All gel formulations were found te free from irritation. Observation indicates adebpity of these

gels for topical use. End point measurement fan gkitation test shows in table no.9

Table no. 9: It shows End points for Skin irritation

End Point | Observation
Hemorrhage -
Lyesis
Coagulation

Evaluation of the in-vitro anti-inflammatory topical activity:

This study was conducted by applying in-vitro anflammatory study by using % inhibition of albumifihe anti
inflammatory action of formulation F5 and F11 wadcalated and it was compared with marketed préjoara
(Diclofenac sodium gel). The % inhibition of markdtformulation and both gel formulations are giverable
no.22 and 23. The statistical and graphical amalysiresults shows that there was no significafieidince in the
inhibition of inflammation in between the gel F8,8Fand marketed gel. So the prepared herbal gelulations are
as effective as marketed formulations. Anti-inflaatory activity of batch fand k; shows in table no.10 and 11

Table no. 10: It shows anti-inflammatory activity d batch Fs

Concentration pg/mi Absorbance | % inhibition
Control 0.1987 -
1000 0.3417 71.96
500 0.3181 60.09
250 0.2753 38.55
125 0.2636 32.66
62.5 0.2401 20.83
31.25 0.2129 7.14
Diclofenac sodium gel (1000pg/m|)  0.353 77.65

Table no. 11: It shows Anti inflammatory activity o batch Fi;

Concentration pg/ml Absorbance| % inhibition
Control 0.1987 -
1000 0.3324 72.4
500 0.3272 69.7
250 0.3016 56.43
125 0.2961 53.57
62.5 0.2718 40.97
31.25 0.2605 35.11
Diclofenac sodium gel (1000pg/m)  0.353 77.65

CONCLUSION

It can be concluded from the present investigatiai proper selection of polymers and drug is aeupeisite for
designing and developing a transdermal drug dslivEhe physical compatibility studies suggest thalymers
selected i.e. Carbopol 934, HPMC K 100 M and Xamttgum were found to be compatible with drug
Clerodendrum serratum. The varying concentration of the three polymeas found to affect the gel parameters like
viscosity and spreadability. Gel formulations pmepghwith Carbopol 934, HPMC K 100 M and Xanthan gum
showed good homogeneity, no skin irritation, gotability and anti-inflammatory activity. Howevehed Xanthan
gum based gel proved to the formula of choice, esiicshowed the highest percentage of extrudabitiyod
spreadability and rheological properties. Formalat-5 with 1 % leaves extract and F11 with 1% rexitact of
Clerodendrum serratum showed the best formulation with significant amfiltammatory activity. Formulation F5
and F11 shows approximately equal anti-inflammatacsivity. Hence, there is no need to used rootstlie
preparation of medicines for anti-inflammatory anti
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ABBREVIATIONS:

HPMC : Hydroxyl methyl propyl cellulose
gm : Gram

nm : Nanometer

% . percentage

rem . Rotation per minute

ml . milliliter
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