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ABSTRACT

Fast dissolving tablet (FDT) is commonly used amstiy accepted dosage form due to its various adwms over
the other dosage forms. The important componetihefDT is superdisintegrant. There are variousunalt as
well as synthetic superdisintegrant are availabtel aised in formulation. The objective of presentkweas to find
out the alternative for the synthetic superdisindeg. Which gives cost effective formulation witmimized the
drug and excipient interaction. For that the aredested for the study was natural superdisintegrémthis study
the “Ground Nut Shells” i.e. “Peanut Shells” wereowdered (GNSP) and investigated for its superdigjrant
property by using the Tramadol Hydrochloride as adel drug. In present study the GNSP was preparatl a
evaluated for its physicochemical property, phytoofcal study, flow property and Particle size asaly After
successful drug and excipient compatibility stuith WT-IR and DSC analysis the tablets were pregdrg direct
compression method by using GNSP in various corat@ns 3.33%, 6.66% & 10 % of GNSP by using fdetor
design. All formulations were evaluated for weighickness, hardness, friability, drug content, timgt time, in
vitro dispersion, in vitro dissolution study andsudts obtained were found satisfactory and front the conclude
that the GNSP has significant superdisintegraneptaél.

Keywords: Tramadol Hydrochloride, mouth dissolving, Naturap8rdisintegrant, Peanut shell, Ground Nut Shell

INTRODUCTION

Tablet is most widely used dosage form due to @sous advantages over the other dosage form ssidasy
administration and self-medication is possible [lysphagia is a common problem associated withapeclias well
as geriatric patient [2], many patient have diffigun swallowing tablet or capsules to overcomis tisadvantage
the Fast Dissolving Tablet of Mouth Dissolving Tetlsl are designed [1,3] . US Food and Drug Admigiisn
center for drug and Evaluation and research (CDdefRhes in orange book FDT as “a solid dosage foontaining
medicinal substances, which disintegrates rapidlyally within a matter of seconds, when placed upentongue.
And European Pharmacopoeia adopted word “Orodigpersmblet” and described as ‘Uncoated tabletridel to
be placed in the mouth where they disperse rafidfgre being swallowed and tablet should disintiegwéthin 3
min. [4]. FDT are the formulations which dissolvefew seconds and release the active ingredicfastar rate [5].
FDT are single unit dosage form, when placed in tm@llows to disperse or dissolve in saliva withoeed of
water and provide quick onset of action [6].

348
Scholar Research Library



Karale Chandrakant K. al Der Pharmacia Lettre, 2015, 7 (5):348-359

Tramadol HCI is centrally acting opioid analgesiw asstructurally related to the morphine and codeihéch are
used in treatment of moderate to severe paininagdeseonditions [7]. Tramadol HCI that's why seldcts the
model drug. In pain condition patient require fastdief for that the Tramadol is given by the astenous route but
this is the painful process so the tablet dosaga feas selected. FDT formulation was selectedHerstudy and as
tramadol have bitter taste the sweeter such asiBo8accharine is used in the formulation. The slipetegrant is
the heart of the FDT;today in market various ndtasawell as synthetic superdisintegrants are abkdl The
natural superdisintegrant has several advantagestbe synthetic one such as cost effective, lossidity of
interaction with the API so by keeping this pointmind the proposed work was carried out in ordenvestigate
the superdisintegrant properties of the Ground(Ret. Nut) Shells powder.

MATERIALS AND METHODS

Material-

Tramadol Hydrochloride was obtained as gift sanfipien the Glenmark Research and Development CeBienar,

MH, India, the Ground Nut was obtained from thealoarmer Mr. Kolpe, form the Kolpewadi, MH, Indidhe
other necessary chemicals such as Avicel, Magnestearate were purchased form Research lab Finechem
Mumbai while Talc, Sodium saccharine and lactoseveg¢re purchased from the Loba Chem.

Methods-

A.)Preparation of GNSP-Ground Nuts werewashed with the water to removestiethen sundried for 1 day.
After that Shells were separated and placed inalrobven for 30 minute at 10U then shells were crushed in
grinder and then passed though # 60 mesh.

Characterization of GNSP-

a.) Phytochemical Study-

For the Characterization of GNSP the various phyatcal tests and flow property study of only GNB&s
carried out [8].

b.) Particle Size Determination-
The particle size of the GNSP was determined byMhstersizer (Malvern). The suspension of 0.5 ghflGNSP
was prepared by using drop Tween 80 as suspenderg then analyzed in the Mastersizer.

B.)Calibration Curve of Tramadol HCl in 6.8 pH phosphate buffer-

20 mg of Tramadol HCI was weighed and dissolvedufiicient amount of phosphate buffer of 6.8pH antlime
was made up to 100 ml with the same solution. Bypgighe above stock solution with appropriate dog the
20,40,60 up to 200 pg/ml dilutions were prepared ahsorbance of these solutions were estimatedy ush
spectrophotometer (Shimadzu 1660 PC) at 271 nm [9].

C.)Solubility Study of Tramadol HCI-

Solubility of the Tramadol HCL was determined iffelient media (distilled water, 0.1 N HCI, phosghatffer pH
6.8). Excess amount of drug was transferred inmeluic flasks containing different solvents and whaken until
saturation was achieved; the flask was sonicate@damin. then after filtration 1 ml of above sotut was diluted
up to 10 ml with respective solvent and absorbavee measured at 271 nm using UV spectrophotom@er [

D.)Drug and Excipient Compatibility Study

a.) Fourier Transform Infrared Spectroscopic (FTIR) Analysis-

The FTIR spectrum of Tramadol HCI and GNSP blend stadied by using FTIR spectrophotometer (Shimadzu
8400 S) using eudragit film. The Scanning range 8@&-4000 crit and the resolution was 1 c this spectral
analysis was employed to check the compatibilitdrofy with the excipient used.

b.) Differential Scanning Calorimetry (DSC) Analysis-

The DSC study was carried out by using DSC-60 umsént (M/s Shimadzu) to check the compatibility of
Tramadol HCL and GNSP DSC thermogram of Tramaddl &@ GNSP were individually taken for their ideai
endothermic reaction. Finally physical mixture bfedbove ingredient was scanned for DSC.
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E.)Pre-compression Study-

a.) Bulk Density-

Bulk Density of tablet blend was measured by pauthre 10 gm. of blend in measuring cylinder theerafolume
was measured and bulk density was calculated dailogving formula [9],

Mass of Powder

Bulk D ity =
u ensity Volume of Powder

b.) Tap Density-

The Tap Density of tablet blend was measured byipguhe 10 gm. of blend in measuring cylinder tladiowed
for 100 taps in the Tap density test apparatus tirerwolume was measured and tap density was a#dcuby using
following formula [9],

Tap Density = Mass of Powder
ap Density = Volume of Powder after 100 taps

c.) Hausner's Ratio-
Hausner’s ratio is the ease of index of powder feowd calculated by using following formula [10],
Tap Density

Tap Density = Bulk Density
d.) Carr’'s Index-
Percent compressibility of blend was determinedCayr's compressibility index, calculated by usiradwing

formula [9],

Tap Density — Bulk Densit
P Y Y X100

Carr’'s Index =
arrs index Tap Density

e.) Angle of Repose-

Angle of repose was determined using funnel metfibé. blend was poured through a funnel on the gpaper to
form a pile and then pile height (h) was measufée: radius of the heap (r) was measured and afgépose was
calculated by using following formula [10].

Height of Pile (h)

Angle of R 6) = (tan)™*
ngle of Repose () = (tan) Radius of Heap (r)

F.) Preparation and Evaluation of Fast Dissolving Table
For the preparation of the FDT the varying concian of GNSP and Avicel pH 101 were used the firdume
150 mg was adjusted by using lactose.

All ingredients individually passed through siewenber # 60 mesh, after accurate weighing the gikidients were
mixed then blend was taken in polybag and shaked3amin for uniform mixing. Then tablet of 150 rpgepared
by using the 8 mm round punch (Cambridge 9 Staotatory Tablet Punching Machine).

Table No. 1- Composition of Various Batches (Quart in mg/tablet)

Batch Tramadol GNSP Avicel pH101 Lactose Sodium Sabarine Magnesium Stearate  Talc

Plainl 50 0 45 40 6 4 5
Plain2 50 10 0 75 6 4 5
A 50 5 30 5C 6 4 5

50 5 35 45 6 4 5

C 50 5 40 40 6 4 5
D 50 10 30 45 6 4 5

E 50 10 35 40 6 4 5

F 50 10 40 35 6 4 5
G 50 15 30 4C 6 4 5

H 50 15 35 35 6 4 5

| 50 15 40 30 6 4 5

Evaluation of Fast Dissolving Tablet-

a.)Thickness-
Thickness of 3 tablets was measured by using vecaiger.
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b.) Hardness-

Hardness /Crushing Strength (diametric crushingdpis a force required to break the tablet actbssdiameter.
The hardness of the tablet is indication of itssteenstrength and Hardness of 3 tablets was meddyreising the
Monsanto hardness tester.

C.)Friability-

Fri)ability 17was determined taking tablets equinal®® a weight of approximately 6.5 g. Tablets skmpvere
weighed accurately and placed in friabilator (Eleletb friabilator). After the given specificatioA (in at 25 rpm),
loose dust was removed from the tablets. Finabieta were weighed. The loss in weight indicatesabhility of the
tablets to withstand this type of wear. The intadilets were reweighed. And friability was calcathtusing the
following formula,[9,10]

. Initial Weight — Final Weight
% Friability = Initial Weight X100

d.) Weight Variation-

20 tablets of each of formulation were weighed vidlially and together using an electronic balafde average
weight was calculated and individual tablet weigids compared with average value and the deviatiaa w
recorded. According to the Specification + 7.5 %viagon in the tablet weight is acceptable.[9]

e.)Drug Content Uniformity-

Ten tablets from each batch were powdered. Therdped sample equivalent to 20 mg of drug was tearesd to
a volumetric flask and volume make up to 100 mhggdhosphate buffer of pH 6.8, from that by acaudilutions
the concentration of 100 pug/ml was prepared andpeoed with the 100ug/ml solution of pure drug andias
determined by UV spectroscopy at 271 nm.[9,10]

f.) Wetting Time-

A piece of tissue paper folded twice was kept Retri dish (inter diameter 5.5cm) containing 6mpafified water.
The tablet was placed on that tissue paper andi@tldo wet completely. The time required for corpleetting of
the tablet was recorded. [11]

g.)In Vitro Dispersion Study-

The disintegration time for mouth dissolving tableteeds to be modified, as disintegration is reguivithout

presence water; thus the test should carried ocbrtent similar to salivary content. For this mge, a Petri plate
was filled with 9 ml of phosphate buffer solutigtl 6.8 (which correlated pH of saliva). The tablets carefully

put in it and time for the tablet to completelyidiegrate into fine particles was noted in secdiis

h.) In Vitro Disintegration Study-

The disintegration time of the tablet was measuogdusing water as solvent (37+2°C) according to USP
disintegration test with disk. Three tablets frowery batch (formulation) were tested for the disgration time.
Thein-vitro disintegration time was determined in seconds uglegtrolab Disintegration Test Apparatus [9].

i.) In Vitro Dissolution Study-

The in-vitro dissolution study was carried out using 6.8 pH phase buffer as dissolution medium with 50 rpm
speed using USP Type-Il (Paddle) dissolution agpardhe study was carried out in 900 ml of 6.8gtdsphate
buffer for 30 min maintained at 37 + 0.5°C. At tbeery time point 5 ml of sample is withdrawn repénwith
equal volume of 6.8 pH phosphate buffer. Time goint2, 3, 5, 10, 15, 30, 45,60 min [9].

G.) Response surface and Counter Plots-

The mathematical equations for the effect of the tariables GNSP and Avicel on the Hardness, Dighation
and Dispersion time was derived by using PCP DMSb software. By using same the Response surfade an
Counter plots were obtained.

351
Scholar Research Library



Karale Chandrakant K. al Der Pharmacia Lettre, 2015, 7 (5):348-359

H.) Stability Study-
The stability study of the optimized formulation svstudied The optimized formulation was placedaif thonths
in both condition of 25°C/60 % RH and 40°C/75% Frd at every month the following parameters weueligd.

RESULTS AND DISCUSSION

A.)Characterization of GNSP-

Synonym- Peanut, Ground Nut, Mongphali
Family-Fabaceae

Sub Family- Faboideae

Genus- Arachis

Species- Arachis Hypogea

a.) Phytochemical Investigation-
The chemical composition of Ground Nut Shell (peashells) is 8.2% protein, 28.8% lignin, 37.0% ckike and

2.5% carbohydrate.

b.) Particle Size Determination-
The patrticle size study was done by using Malvestrument Mastersizer and result obtained waslisifs, The
d(0.10) =22.403 pm , d (0.50) =139.001 pm , an@.60) = 371.182 um , that means the 90% particie® lthe

size below 371.182 um.

Particle Size Distribution
7
6
= 8 #
&
O 4
E
3
o 3
>
2
1
8.01 0.1 1 10 100 1000 3000
Particle Size (um)
- Ground Nut Shell Powder - Average, Tuesday, February 25, 2014 1:41.03 PM

FigureNo.1 - Particle Size Distribution of GNSP

B.) Calibration Curve of Tramadol Hydrochloride in 6.8 pH phosphate buffer-
For this absorbance value obtained are listed lasviend it shows regression 0.9764 and values fouerg linear.

Table No.2- Calibration Curve for Tramadol HCI in 6.8 pH phosphate buffer

Sr.No. Conc. (ug/ml) A max (271)

1 0 0

2 20 0.082
3 40 0.125
4 60 0.272
5 80 0.458
6 100 0.63
7 12C 0.75¢
8 140 0.951
9 160 1.06
10 18C 1.22¢
11 200 1.147
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Figure No.2- Calibration curve and for Tramadol HCI

C.)Solubility study or 1ramaaol Hyarocnioriae-
The solubility study Solubility of the Tramadol HGkas determined in different three media distilester, 0.1 N
HCI, pH 6.8 phosphate buffer and results as below,

Table No.3- Solubility Study of Tramadol in varioussolvents

Sr. No. Media Solubility (mg/ml)
1. Distilled Water 1.761
2. 0.1 N HCI 1.725
3. 6.8 pH Phosphate Buf 1.89:

D.)Drug and Excipient Compatibility Study-

a.) Fourier Transform Infrared Spectroscopic (FTIR) Analysis-

FT-IR spectra for Tramadol HCI, GNSP as well adrtpaysical mixture were obtained and various fiorel

groups were detected. Characteristic stretchirgp@vn in Table No.4- IR spectrum of Tramadol hytitodde is

shown in Fig.No.-3. The major peaks observed iSfectra of Tramadol Hydrochloride are given as Putey and
the IR Spectra of Physical mixture Tramadol HydfodHe with the GNSP is given as mixture and botbrev
compared and no major interaction was noted inrtémges of IR Spectra so both Drug and Excipientveo
conclude that the Tramadol HCl and GNSP were fdartge compatible and suitable for formulation.

Table No.4—Infrared Spectroscopy study Peaks of Dguand Excipients

Functional Group Principle Peaks Observed &
- Inference
Pure Drug Mixture
C-O Strech 1251 1261 No Major Interactions were
C-N Strech 1350 1350 observed in the IR Spectra of
CH;Bend 1365 1370 Tramadol Hydrochloride and its
C=C Strech 1633 1647 physical mixture with GNSP
C-H Strech Aliphatic 2655 2660 Powder
C-H Strech Aromatic 2950 2952
O-H Strech 3350 3350
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Figure No.3- FT-IR of:a) Tramadol HCI, b) GNSPc.) Tamadol+ GNSP

d.) Overly spectra of a, b and ¢

c.) Differential Scanning Calorimetry (DSC) Analysis-

The DSC curves obtained for pure Tramadol HCI, GNS&® their mixture. Pure Tramadol HCI showed a imglt
endotherm at 18Z and the physical mixture of drug andexcipientswaftl the melting endotherm at 182°C that
means the drug melting point is not changed. Presehall peaks indicates that all ingredientsam@patible with
each other.

A Exo

a) TMD

J TMD + GNS Pd.

b)) GNS Pd.

a0 0 B0 100 120 140 60 180 200 220 240 260 280 =c
o 2 4 € £ 10 12 14 16 18 2 = 2 26min
AISSMS College of Pharmacy: METTLER

Figure No.4-DSC thermogram of: a) Tramadol, b) GNSR.)Mixture
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E.)Pre-compression Study-
The pre-compression parameters of all batches stadied, all the batches shows the good flow ptegeand the
obtained results were as tabulated below-

All the batches show the Angle of Repose in betwher82-35, which shows the passable flow property.

Batch A to F shows the Carr’s index between 18%avhich shows the fair passable compressibilitypprty while
the G to | shows the more than 22 which shows tier pompressibility property so the batches A tshbws the
good compressibility index.

Table No.5- Pre-compression Study-

Batch  Bulk Density (gm/ml)  Tap Density (gm/ml)  Carfs Index Hausner's Ratio  Angle of Reposef)

Plainl 0.61 0.68 10.14 1.10 32.62

Plain2 0.5C 0.67 34.9( 1.3t 32.8:
A 0.58 0.69 18.75 1.21 35.37
B 0.58 0.69 18.62 1.21 33.82
C 0.57 0.68 19.18 1.21 32.62
D 0.52 0.62 18.52 1.23 34.21
E 0.52 0.61 17.58 1.23 33.82
F 0.51 0.61 19.63 1.23 33.02
G 0.49 0.60 22.89 1.23 34.61
H 0.49 0.60 22.02 1.22 34.21
| 0.48 0.59 22.49 1.22 32.62

F.) Evaluation of Fast Dissolving Tablet-

The prepared tablet were evaluated for variousrpeters, thickness, diameter, weight variation et@luation
were found within the limit and other parametershsas hardness, disintegration, dispersion, wetiing, water
absorption ratio and content uniformity etc. weagi@s with the conc. of GNSP And Avicel and theaittd results
of physicochemical evaluation of tablets are giwemable 6.

As the material was free flowing, tablets were ot#te of uniform weight due to uniform die fillingdardness of
tablets was between 2.9-3.4 kgf¢except Plain 1) for all the formulations.

The thickness of all batches was found constant.

Friability was found in between 0.00-0.97%. Thealfility value below 1% was an indication of goodcmanical
resistance of the tablet.

All A to | formulation shows the shorter disintetiom and dispersion time which is helpful for tmeprroving the
bioavailability of the formulation. The minimum tanfor the dispersion is less than 3 minutes whilette
formulations shows theshorter dispersion time wisdbeneficial than other formulation.

The wetting time for batch A to C was found to 8e2P seconds, while for batch D to F it was 15-é8osds and
for the last 3 batches G to | it was 9 to 10. Thécates the formulation requires minimum timeyet wet the tablet
and which is helpful for the faster disintegration.

The drug content of the formulation was measurethbyUV spectrophotometry by preparing the standatdtion
of pure drug and sample solution prepared by tattiegdrug equivalent to the standard form the tgtaevder. The
absorbance was measured for various concentratioththe % drug content was found to be 95-99% whiak
within the acceptable limits.
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Table No.6- Evaluation parameters results

Batch  Hardness (kg/cmd)  Disintegration (Sec.)  Dispersion (Sec.) Wettingrhe (Sec.)  Content Uniformity (%)

Plainl 4 65 90 35 96.98

Plain2 2.8 25 35 18 95.5¢
A 3.2 16 24 22 98.89
B 3.2 14 22 20 98.41
C 3.3 14 21 19 98.10
D 3.1 12 17 18 98.25
E 3.2 10 15 16 98.89
F 3.2 9 14 15 99.21
G 3 8 11 12 97.78
H 3.1 7 9 10 99.21
| 3.1 6 8 9 99.37

Dissolution Study-

The Dissolution study for the all batches was earout in 6.8 pH phosphate buffer for the 30 nie. Plain | and
Plain Il batches shows the release 59% and 73 % mlease respectively, batch A to C shows 86-8 D% E
shows 91 to 92 % while F to G shows the 94 to 96r&g release which is maximum. The following resuitere
obtained in the dissolution study.

Drug Release Drug Release
100- )
-+ Plain | -+ E
Plain Il F
@ -+ A @ -+ G
3 -+~ B g -+ H
= o
] -+ C & -+ |
£ -+ D B

0 T T T 1
Y 0 10 20 30 40

Time in min

Time in min

Figure No. 5-Dissolution Profile of all 11 batchesf A.) Plain 1to D; and B.) Eto |

G.) Response surface Graph and Counter Plot-
The effect of the 2 variables;Xand X% on the Hardness, Disintegration time and dispertime was studied by
using the factorial design, and the Response sigad counter plots were obtained as below,

a.) For Hardness-
The mathematically generated equation for the Hmsslnvas found to be significant with the F-valu&’.8T
(p<0.05) andR= 0.8541
Mathematically Generated Equation,
Y,=3.1667-0.0833 X- 0.0667 % (eq.1)
The above equation clearly explains the relatignbletween the GNSP and the Avicel with the Hardness
The negative sign indicates that the GNSPand Awlsal shows the negative effect on the hardnesitkans as the

amount of the GNSPand Avicel increases the Hardides®ases slightly. Ground nut affects on hardh&folds
more than that of Avicel.
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Figure No.6- Response surface and counter plot fétardness

b.) For disintegration time-
The mathematically generated equation for the Bagirmtion Time was found to be significant with thealue

=173.4 (p<0.05) anR= 0.9829

Mathematically Generated Equation,
Y,=10.667 -3.8333 % 1.1667 % (eq.2)

The above equation clearly explains the relatignletween the GNSP and the Avicel with the Disiraggn time.

The negative sign indicates that the GNSP and Awhews the negative effect on the disintegratiometthat
means as the amount of the GNSPand Avicel incraagedisintegration time falls down and tablet mlisgrates
more quickly. The above equation clearly shows thatGNSPaffects on disintegration time 3.30 foldrenthan
that of Avicel.

_ \Al' 16 T
N o418 1
B— i T

m1Z-14 J

-0.5

@10-12

me10 Avicel pH 101

0

[=l:]

o8
o15-20

mz-4
o10-15

Disintegration
time (Sec.)

oo-2

w510

a0-5

Disintegration time {Sec.)

05 0 e 1 Avicel pH 101 R 05 0 05 1
Ground Mut ShellPd. ' Ground Nut Shell Pd.

Figure No.7- Response surface and counter plot f@isintegration Time

c.) For Dispersion time-
The mathematically generated equation for the Bagirmtion Time was found to be significant with thealue

=173.4 (p<0.05) anR= 0.9972

Mathematically Generated Equation,

Ys=15.7778 - 6.33 X—- 1.5 % (eq.3)

The above equation clearly explains the relatignbletween the GNSP and the Avicel with the Disjpersime.
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The negative sign indicates that the GNSP and Awio#gh shows the negative effect on the dispersioe that
means as the amount of the GNSP and Avicel incsghgeDispersion time falls down and tablet gepelised fast.
The above equation clearly indicates that the GNf8&ta on the Disintegration time 4.22 fold moranhthat of
Avicel.
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FigureNo.8- Response surface and counter plot foripersion Time

H.) Stability Study-

The optimized formulations were placed up to 3 rhserih both condition of 25°C/60 % RH and 40°C/75%W.R
And at every month the necessary parameters wadéedt And results found were within the range. iNajor

changes were observed in the evaluation paramstets as Hardness, Friability, Dissolution, Disiméigpn and

Dispersion time. So the formulation passed statsliidy successfully.

Summary-

In the present research work the GNSP was venytiine used as superdisintegrating agent in 3.3® &nd 10 %.
After the successful drug and excipient compatibsitudy by using the FT-IR spectroscopy and DS€pgbwder
blend was prepared and evaluated for pre-compreggicameters then after the tablet were punched) gotary
Tablet punching machine with 8 mm punch. The foated tablets were evaluated for the various evaluat
parameters. While evaluating them we observed ffieeteof the GNSP on the Hardness, Friability, Blstion and
Disintegration Time.

As the percentage of the GNS powder increaseddhinbss decreases slightly, and the dispersionqgétker as
compare to tablet containing lower percentage ®fGNSP. In present study we formulated 11 diffebeithes one
by using GNSP only and another by Avicel only remtag 9 batches formulated by varying concentratbnhe
GNSP and MCC with BFactorial design formulated and to investigateftsct on various parameters.

During the study we observed that, the Batch AnB & has more hardness and less friability as cosdp@® the
other batches and Batch G, H and | shows the nasterf drug release as compare to other batchesth&nslatch
D, E and F shows the optimum hardness with beissotution and better dispersion time.

Batch A, B and C shows the drug release about thare 80% within 15 minutes about 60 % drug releadgeved
in 30 minutes. In case of batch D, E, and F the tieguired to release more than 80% drug was hess12 minute
and at the 3 minute it shows 92 to 94 % drug release. And Beaaf batch G, H and | aftel"4ninute the 80 % of
drug released was achieved and 94 to 95 % drugselas observed at™8finute.

CONCLUSION
The present investigation revealed high superdighation potential of GNSP. The FDT of Tramadol H&ls

prepared by using the Factorial Design and theouari9 batches weredesigned. All 9 batches showed th
satisfactory results, but amongst them batch DndERawas found to be best formulation as it shdvesdptimum
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hardness as well as optimum dissolution and digiateon time. So we can able to use the GNSP as
superdisintegrant and formulate the FDT in low @&t by avoiding the synthetic superdisintegrants.
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