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Abstract:

Nowadays' home grown (normal) items are more utilized than to artificially engineered items as a result of they have
low harmfulness, biocompatibility, less expensive and biodegradable. We attempting to plan and portray buccal
movies of glimepiride by utilizing the normal polymer, the regular polymer were extricated from seeds of trigonella
foenumgraceum L (methi). Dissolvable extraction strategy was utilized for extraction and was portrayed for various
boundaries i.e., pH, expanding file, Carr's list, tapped thickness, mass thickness, actual attributes, and point of rest. It
was observed that the adhesive was insoluble in cool water however dissolvable in steaming hot water with various
dissolvable. The buccal movies were formed utilizing dissolvable projecting method. The principal polymer utilized
was Methi adhesive polymer. Various centralizations of polymer were utilized in the advancement of buccal film.
The planned movies were assessed for various boundaries like deterioration, enlarging record, elasticity, surface pH,
and weight consistency, in vitro drug discharge, drug content, thickness and collapsing perseverance. pH of the
figured out films was between 6.5 to 7.5. The medication content of movies was in the scope of 7.3-9.3. In vitro
drug discharge study showed a typical 84% medication discharge from every one of the figured out films up to 6 hrs.
Expanding record of the planned movies showed great ballooning to 2 hrs. It was seen that Plan F4 was the best
detailing out of all definitions. In the entire bunch the polymer focus was 300 mg/25 ml. The buccal movies of
glimepride were ready by dissolvable projecting method.
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Introduction

Microspheres might be characterized as microspheres are the substances or mixtures which having free streaming
property (powders). Microspheres are comprising of proteins or manufactured polymers which are biodegradable in
nature and preferably having a molecule size from 1-1000um. Microspheres are additionally called as
microparticals. Microsphere can be made by different sort of material like glass, polymers, and artistic microspheres.
They are utilized in various applications; their utilization relies upon their material and molecule size utilized in
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development. Miniature circle are two sorts microcapsules and micrometrics, which are portrayed as, miniature
containers are those where ensnared substance is particularly encircled by unmistakable case wall. Furthermore,
micrometrics in which ensnared substance is scattered all through the grid (see figure 1). Microsphere assumes a
significant part to further develop bioavailability of customary medications and limiting secondary effect [1,2].
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Fig.1: Phyto-constituents benefits of Trigonella Foenumgraceum L. (Methi).
Diabetes mellitus normally known as diabetes, is a gathering of metabolic problems described by high glucose levels
over a delayed period. Blood glucose is the sort of glucose which are acquired from the eat or foot. Which give
energy during the digestion within the sight of oxygen. Diabetes is the term which may likewise characterized as the
glucose level of the blood is expanded to typical, because of diminishing the level or creation of insulin chemical.
The two types of hormones are secreted from the pancreas-

e Insulin-helps in the carring the blood glucose to all body cell or tissue, Glucagon-it helps in the
controlling the glucose level and increment the blood glucose, Now and again, when the pancreas
doesn't make or deliver an adequate number of these chemicals, (Insulin and glucagon) insulin
doesn't utilized in conveying blood glucose, Then, at that point, glucose stays in the blood and
doesn't arrive at in the phones or tissues

e Kinds of the diabetes-there are principal three sorts of diabetes.

o Type-1

o Type-2

e And gestational

Type-1
Assuming that we have type-1, our body doesn't make insulin. Our safe framework assaults and obliterates the cells
in your pancreas that make insulin. Type 1 diabetes is normally analyzed in kids and youthful grown-ups, despite the
fact that it can show up at whatever stage in life. Individuals with type 1 diabetes need to take insulin consistently to
remain alive.
Type-2
Assuming that we have type 2 diabetes, our body doesn't make or utilize insulin well. also, we can foster sort 2
diabetes at whatever stage in life, in any event, during youth. Be that as it may, this kind of diabetes happens most
frequently in moderately aged and more seasoned individuals. Type 2 is the most well-known kind of diabetes.
Gestational
Gestational diabetes develops in some women when they are pregnant. Most of the time, this type of diabetes goes
away after the baby is born. However, if we’ve had gestational diabetes, we have a greater chance of developing
type 2 diabetes later in life. Sometimes diabetes diagnosed during pregnancy is actually type 2 diabetes. [6,7].
Material and methods:
Methi was collected from the market of greater noida (in india). And authenticated by biotechnology, gautambudha
nagar, greater noida. Glimpride drug was acquired or obtained from the zee Laboratories, Himachal Pradesh, India.
Extraction and isolation mucilage of Methi
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Extraction

Solvent extraction method was used for the extraction of the mucilage of methi, first of all the seeds of the methi are
washed with water and dried at room temperature and boiled with hot water for 10-12 hours at 45°C to release their
mucilage into water. The material was then squeezed in a muslin cloth(it is a cotton fabric plain weave) to remove
the marc from the filtrate, For the cooling the filtrate was kept in the refrigerator.

Isolation

Double volume of ethyl alcohol was added to the filtrate that causes precipitate, then the mucilage was separated
out, and dried in oven at about 50-55°C and powdered. The powdered mucilage was packed up an air tight container
[12, 13].

pH of mucilage

For getting 1% wi/v solution of mucilage was weighted and dissolved in water, and determine the pH of solution by
using pH meter.

Organoleptic Evaluation of Isolated Mucilage

The isolated mucilage was checking the organoleptic properties such as color, odor, fracture and texture [14, 15].
Bulk & Tapped Density

In graduated cylinder pre-weighed quantities of mucilage were poured and the volume was recorded and then the
powder was subjected to tapping in a bulk density apparatus until constant volume was obtained [17].

Powder Flow Property

It is also known as angle of repose in which Fixed height funnel method was used to determine the angle of repose
[13].

Powder Compressibility and Hausner’s Ratio

Powder compressibility is also known as Carr’s index. Carr’s index and Hausner’s ratio were calculated from the
bulk and tapped densities [13]

Carr’s index-

tapped density-poured/bullk density
carr's index{ %)= - X 100
tapped density

Hausner ratio-

tapped density

hausner ratio = -
bullk density

Identification Tests for Carbohydrate, Fat, Gum and Mucilag.

When the aqueous Solution of methi mucilage was performed the tests for carbohydrate, gums, fat, tannins and oil

according to standard procedure. Test for carbohydrate showed positive result and other tests showed negative

results for the presence of tannins, oils and fats in isolated mucilage.

Swelling Index of Isolated Mucilage

The swelling index is the volume in ml absorbed or consumed by 1 gm of the substance. The swelling

characteristics of methi seed mucilage were evaluated in distilled water.for the determination of swelling index of

methi mucilage, weight accurately 1 gm mucilage of methi and transfer it in 25 ml stoppered measuring cylinder

add 20 ml of distilled water stirring continuously for 10 minutes and allow to stand for 24 hr at room temperature

and The volume occupied by the mucilage was measured. The procedure was repeated thrice and then the mean

values were calculated [17]

Infrared Spectra of the Isolated Mucilage

Powdered adhesive (100 mg) and potassium bromide (400 mg) were combined as one and afterward water powered

press at 15 tons pressure was utilized to pack this blend to shape a pellet. Bruker FTIR spectrophotometer was

utilized to filter the pellets between 4000-400 cm-1 [12] and the outcome is portrayed

Scanning Electron Microscopy of Isolated Mucilage

For surface investigation of removed polymer SEM was finished with the ZIESS device of Indian Foundation of

Innovation, New Delhi was utilized and the subsequent picture is portrayed in Fig. Polymer was covered with gold
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covering utilizing EMITECH (K550X) Falter at vacuum of 10-3Torr for expanding conductivity to kill charge of

test.

seed mucilage seed mucilage
Fabrication of Mucoadhesive Buccal Films of Glimepirid
For the readiness mucoadhesive buccal movies of glimepiride dissolvable projecting technique was utilized. Here
two arrangement was arranged solution(A) and solution(B). arrangement (A) was ready by dissolving methi
adhesive in adequate measure of water by adding sodium alginate powder, and added the glycerol that goes about as
a plasticizer, and the blend was mixed for 2 hrs. Various convergences of excipients were utilized to plan
arrangement A by a similar strategy referenced above and used to figure out buccal movies having various
centralizations of excipients.
Arrangement (B) was ready by dissolving drug (glimepiride) in 1 ml of chloroform according to detailing outline
(Table 1) in suitable amounts, and both arrangement (A) and arrangement B was combined as one and mixed for 2
hrs. during mixing stayed away from the bobble development. In the wake of blending two arrangements, degassing
was finished to eliminate air bubbles lastly the arrangement was casted into pre manufactured petridish and dried for
the time being. The dried film was then cut into suitable sizes for additional assessment.
Evaluation of Physicho-chemical Parameters of Mucoadhesive Buccal Films of Glimepiride:

- Eﬁg" ,«’ﬁv\%

Verma R. et.al.,

Figure 2. FTIR Spectroscopy of Trigonella foenum graecum L. seed mucilage.
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Swelling Index- swelling index was prepared by following formula.

Swelling index = Final weight-initial weight/initial weight > 100
Eq. (1)

Accurately weighed buccal films (1cm?) from each formulation were placed in petridish containing 50 ml distilled
water and Films were removed at different time intervals i.e. 15 minutes, 30 minutes, 45 minutes, 1lhour, 2 hours,
3hours, 4hours and 5hours, respectively and dried films (using filter paper) were weighed again. The swelling index
was calculated by the above formula [19].

Surface pH

The surface pH of film was determined by dissolving film in 1ml of distilled water and allowed to swell for 1 hour
in small glass beaker and The electrode of the pH meter was dipped into that small glass beaker containing film for 1
minute and the pH was noted down from the instrument. This procedure was repeated thrice to calculate the
deviations and standard deviation was computed [18].

Drug Content Estimation- drug content was estimated by following formula.

Drug Content= Concentration =* DF = Bulk Volume/1000

Eq. (2)
swhere, DF is dissolution factor

Three pieces of a film in 1cm?size was taken in a separate beaker, and 100 ml of phosphate buffer with pH 6.8 was
added to the beaker and continuously stirred for 24 hrs. The solutions were filtered and diluted suitably with
phosphate buffer and analyzed at 245 nm in a UV Spectrophotometer. The average of drug content of three films
was taken as final reading [20].
Disintegration
Buccal films were evaluated for the disintegration studies with two methods:
i. Petridish Method
In the petridish method, the films were cut (1 cm?2) and placed in petridish and 5 ml of phosphate buffer (6.8 pH)
was added in petridish, separately. Time was noted when disintegration of the films started.
ii. Slide Frame Method-
In the slide frame method, the films were placed on two horizontal slides and 1-2 drops of phosphate buffer (6.8
pH) were placed on the film surface. Time was noted when disintegration of the films started.

Table 1. Composition of prepared mucoadhesive buccal films of glimepiride.

Formulation
Ingredients F1 F2 F3 F4 F5 F6 F7
Glimepiride (mg) 63.57 63.57 63.57 63.57 63.57 63.57 63.57
Glycerol 1 1 1 1 1 1 1
Chloroform (ml) 2 2 2 2 2 2 2
Mucilage (mg) 150 200 250 300 250 200 150
Sodium alginate 150 200 150 175 150 150 200
Water (ml) 30 30 30 30 30 30 30

Dissolution
The dissolution study was carried out using dissolution test apparatus USP type-II at 370C at 50 rpm using 900 ml
phosphate buffer (pH 6.8) as dissolution medium the films was submersed into dissolution medium phosphate buffer
At different time intervals, the test samples were taken out and analyzed spectrophotometrically at wavelength 241
nm.
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Tensile Strength- tensile strength was determined by following formula.

Tensile Strength — Force at brealk/ cross sectional area of filinm =
100

Eq. (3)
The Tensile strength value of the films directly characterizes the flexibility of films. Tensile Strength of films was
performed using tensile tester (Instron 1121, Japan). Hook was inserted in the paper holder which was connected to
one end of the film while the other end of the film strip of dimension 1cm? was fixed between the two iron screens
to give support to the film. To this hook a thread was tied which was passed over the pulley and to hold the weight a
small pan was attached to the other end. A small pointer, attached to the thread, which travels over the scale, was
affixed on the base plate. Pulley system pulled the patch to determine tensile strength.

To increase the pulling force, weights were progressively added to the pan till the patch was broken. The weights
which were necessary to break the film were considered as its tensile strength. The tensile strength was calculated in
kg/cm2 using subsequent formula [22].

Stability Studies

To determine the stability, all the formulations were exposed at 400C and 75% Rh. This also point out the effect of
temperature on the drug content, pH, drug release etc in all the film formulations. The films were removed from the
oven after 15, 30, 45, and 60 days and they were analyzed for different parameters [18].

Weight Variation Test

Four films were selected from each formulation. This time, the single pan balance was used to measure the weight
and standard deviations were computed using the average weight of the films.

Palmstic acid

Figure3: Extraction, characterization and antioxidant activity of fenugreek ( Trigonella-Foenum Graecum).
Folding Endurance
Three films of 1 cm2, taken from each formulation, were cut by using sharp blade. Folding endurance of the buccal
films was determined by repeatedly folding a small strip of film at the same place till it broke. The number of times,
the film could be folded at the same place without breaking which gave the value of folding endurance of film. This
study was performed thrice and the average of three readings was calculated [23].
Table no-2 Organoleptic properties of isolated mucilage.

Parameter Observation
Color Light brown
Odor Odorless
Taste Tasteless
Texture Rough and irregular
Fracture Rough
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Both the isolated mucilages (Trigonella foenumgraecum L) were found to have good flow property with pH 7.9.
Micromeretic studies, of isolated mucilages, like bulk density, tapped density, Carr’s index etc., were carried out and
are depicted in (Table 3). The solubility behavior of mucilages were analyzed using different solvents and it was
found that isolated mucilages are soluble in hot water and swell to form gel in cold water.

Parameter Result
Swelling index (%) 88
Angle of repose () 30.02

pH 7.8
Bulkiness (ml/gm) 1.48+0.096
Bulk density (gm/ml) 0.68+0.041
Tapped density (gm/ml) 0.96+0.095
Carr’s index 28.2+3.09
Hausner’s ratio 1.37+0.059
Ash value (%) 1.06
Water-soluble ash 0.62
Yield% 15.11
Acid-value ash 0.58

Disintegration

Comparative studies of disintegration time of the formulated films using petridish method are depicted in (Fig.).
Comparative studies of disintegration time of the formulated films using slide frame method are depicted in (Fig.).
Disintegration study showed maximum time for disintegration in formulation F3 and the least in formulation F2.

Disintigratin time (min) by petridish method
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Surface pH
The surface pH of different buccal films was determined by pH meter (PC 510 Decibel). It was noticed that the
change in concentration of the excipients caused the pH to change. The pH was found to be in the range of 6.5+0.09
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to7.5+0.04indicating its compatibility with buccal pH. Hence, no mucosal irritation was expected and ultimately,
patient compliance was achieved. The concentrations of chloroform, glycerol, water and drug were kept constant
while the variation in the other excipients viz. sodium alginate and methi mucilage was influenced by further change
in the characterization parameters. The comparative surface pH of the different buccal films has been given.

Surface pH of different buccal films
7B
e
7.2
rH <
6.8
B.4
F1 F2 F3 Fa F5 F& F7
FORMULATION

RESULTS AND DISCUSSION
After isolation, Trigonella foenumgraceum L. was subjected to identification. Isolated mucilage showed presence of
carbohydrates while the remaining phytoconstituents such as tannins and fats were found to be absent in the
mucilage. This result was considered as a proof for purity of isolated mucilage. The organoleptic properties of the
isolated mucilage have been depicted in (Table 2) in which colors of both isolated mucilages were found to be light
brown with characteristic odor.
CONCLUSION
The glimepiride buccal films were prepared by solvent casting technique. The ingredients used in the formulation of
buccal films of glimepiride were sodium alginate, glycerol, methi polymer, water, chloroform. Seven formulations
of different composition were prepared. To prepare film we have used methi as a polymer which is also an ant-
diabetic agent so the methi showed synergistic effect of drug. The formulations were subjected to evaluation
parameters. When evaluation parameters were correlated then it was concluded from the study that F3 was found to
be best in comparison to the other formulation. It was also concluded that, in future methi can also be used as a film
forming material.
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