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ABSTRACT

Tramadol Hydrochloride is a centrally acting analgesic. Tramadol acts as a u-opioid receptor agonist, serotonin-
nor epinephrine reuptake inhibitor (SNRI), NMDA receptor antagonist, 5-HT,C receptor antagonist, nicotinic
acetylcholine receptor antagonist and M1 and M3 muscarinic acetylcholine receptor antagonist. The main objective
of the present work was to develop sustained release film coated tabl ets of water soluble Tramadol hydrochloride by
wet granulation. Various polymers and the combination of polymers were used for controlling the release of drug up
to desired time. Sustaining the release of drug from the dosage form was useful for achieving controlled plasma
level of the drug as well as improving bioavailability. The precompression parameters were evaluated for flow
properties. After evaluation of post compression parameters of tablet, the in vitro release study was performed in
0.1N HCI pH 1.2 for 16 hrs. Among all formulations (F1-F10), formulation F5 was identified to be the best as it
showed 99.39% drug release and sustained action for 16 hrs. The optimized formulation (F5) was kept at stability
studies according to ICH guidelines for 3 months, which showed that the formulation was stable. FTIR studies
showed no unacceptable extra peaks which confirm the absence of chemical interaction between the drug and
polymers.

Key words: Tramadol Hydrochloride, Ethylcellulose N20, HPMG,IPEG, Wet granulation, Conventional Coating
Pan, SR Tablets.

INTRODUCTION

Analgesics are drugs which provide symptomaticefefrom painful conditions. These drugs are verieof
consumed by patients suffering from acute and d¢bnpains. However these drugs are not consumedabigrnts as
per prescription advice. Patients very often misdoae and compliance to dosage regimen always nenai
guestion mark. To overcome these kinds of issudsatso to maintain a continuous therapeutic le¥edrags in
systemic circulation, Sustained release tabletsecomhandy as a solution. A sustained-release @ofagn is
defined as “any drug or dosage form modificatioat throlongs the therapeutic activity of the drud].[The
primary objectives of sustained drug delivery aweensure safety and enhancement of efficacy of dviily
improved patient compliance. This delivery systanmcreasingly being used in the treatment of aantkchronic
diseases as they maintain the concentration of idrptasma above the minimum effective concentratind below
the minimum toxic level for an extended period iofid. Thus, sustained drug delivery results in optimdrug
therapy with reduced frequency of dosing and sidieces [2]. Tramadol, a synthetic opoid of the
aminocyclohexanol group, is a centrally acting gasic with weak opoid agonist properties. Tramduxd been
proved to be effective in both experimental andicdl pair without causing serious side effectse hialf-life of a
drug is about 5.5 hrs and the usual oral dosagmesgis 50 to 100 mg every 4 to 6 hrs with a maximdosage of
400 mg/day. To reduce the frequency of administiraind to improve patient compliance, a sustairdehase
formulation of Tramadol is developed. Long termatreent with sustained-release Tramadol is genesalfg in
patients with osteoarthritis or refractory low bazin and is well tolerated. It has the potentiaptovide patients
increased control over the management of their, fa@wer interruptions in sleep, and improved coadie.
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An attempt was made in this study to prepare amduate Sustained release tablets of Tramadol Hibidde by
employing HPMC E5, Ethyl Cellulose N20, Ethylcetiseé 7 premium, Polyethylene glycol as rate retgrdin
polymers in various combinations and proportions.

MATERIALS AND METHODS

Materials:

Materials used in the experiment were Tramadol {al Pharma, Hyderabad), Hydroxypropyl Methylcelkg E5
(Colorcon Asia, Goa), Ethylcellulose N20 (Ming T@hemical co. Ltd., Taiwan), Ethylcellulose 7 prami
(Colorcon Asia, Goa), Polyethylene glycol (FMC Biolymer,India), Polyvinylpyrrolidone K-30 (Intertianal
Fine Chemicals, India), Micro crystalline celluld&D. Fine Chem Ltd,India), Lactose (S.D. Fine @Hed,India),
Isopropyl Alcohol (Luzenac Pharma,India), Dichlompethylene (Merck Pvt. Ltd,India), Talc (Rankem, i&)d
Hydrochloric acid (Merck Pvt. Ltd,India), Magnesiwstearate(S.D. Fine Chem Ltd,India).

Compatibility studies:
Method: The drug-excipient compatibility studies were T out using Fourier Transform Infrared

0
Spectrophotometer (FTIR). Drug and excipients ih ratios were mixed and stored in glass vials aC50r 30
days. The samples were analyzed for compatibilitjRostudies in the methods described.

Fourier Transform Infrared Spectroscopy (FT-IR)

Fourier-transform infrared (FTIR) spectroscopy \wasformed on each of the samples to determinetthetsre of
the organic compounds and to identify the presefcgpecific functional groups within a sample. fermore,
drug-polymerl:1 interactions were examined using the resulting tspeS&pectra are obtained by passing infrared
radiation through a sample and determining whattifsa of incident radiation is absorbed at a patéic energy.
The energy of a peak in the spectrum correspontisetirequency of vibration of part of the sampdenpound. 3-5
mg of composite sample was added to approximat@ymg of KBr. The mixture was then ground to a fiwavder
using a mortar and pestle, and transparent disos fwemed using a pellet press. The discs were piimre(il in the

FTIR spectroscopy apparatus, and spectra werectadleThe range of the collected spectra was 4008+5 .

Method of Preparation of SR Tablets of Tramadol HCI

Tramadol SR tablets were prepared by wet granulatiethod [3]. Weigh accurately all the ingrediesgsshown in
Table.1 and pass drug and excipients through #40 sievetamrdtransferred into RMG (Rapid mixer granulgtor)
mix it for 10 min. Add previously prepared bindesligion (PVP K30+ Purified water) slowly to grantda
containing mixture with appropriate speed of impeknd chopper to obtained granules. Dry the gesnat room
temperature till the solvent was evaporated. Deygbmi-dried granules at 45°C till the required L&® achieved.
Magnesium stearate passes and talc was addedyfir@impression was done by using 16 station tablet
compression machine of 9.5mm punches [4]. The oéthiablets were coated with sustained releasengos/

Coating Procedure:

Preparation of coating solution:

Isopropyl Alcohol (IPA) filtered through 200 nylomesh cloth and collected in a container.IPA andhBio
methylene were added to HPMC E5, Ethyl cellulos@\ Ethyl cellulose 7 premiums and polyethylenecgly
separately and mixed well through sonicator for 5.

Coating process:

Load the core tablets into the coating pan andgaddor coating with set the process parametersegioned in
below table. Coating process is continued to aehiasired mass build up. After completion of sprgydry the
tablets in pan for required time.

Film Coating Process Parameters

S.NO | PROCESS PARAMETERS | RANGE
1. Inlet temperature 52-86
2. Product temperature 30%0
3. Exhaust temperature 43-44
4. Pan RPM 11
5. Atomization 2.0
6. Spray speed(rpm) 4-6
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Table.1 Formulation of Tramadol HCI tablets

INGREDIENTS (Mg) F1 F2 F3 F4 F5 F6 F7 F8 F9| F10
Tramadol HCI 100, 100 10 100 100 100 100 100 1000 fO
Microcrystalline cellulose PH101 60 7 8D 90 10p0 011120| 130 140, 150
Lactose 115] 105 95 85 7 6p 55 45 5 5
PVP K 30 15| 15| 15| 15 15 15 15 1p 15 15
Magnesium stearate 5 5 E g k b b 5 5 5
Talc 5 5 5 5 5 5 5 5 5 5
Purified water gs| 9sl 99. gp5. dgjs. ds. @s.s.|gqg.s.| g.s.
COATING
HPMC E 5 30( [ | _ | 1§ 15 i N
Ethyl cellulose N 20 _ 30 15 15 15
Ethyl cellulose 7 premium 3 15 15 15
Polyethylene glycol I 3( N 15 1 15 15
Dichloro Methylene gs{ 09.s 9% gys. qls. (.s.s.f.9.s.| Qg.s g.s
Isopropyl alcohol gs| 9s 9% 9gbs. ds. gs..fQ8s.| gs| qgs.
Total weight 330] 330 33 330 330 330 3B0 330 300 B3

EVALUATION OF SR TABLETS OF TRAMADOL HCL:

Pre Compression Studie$6, 7]

Angle of repose:

The angle of repose of powders was determined éyuthnel method. Accurately weighed powders wekertan a
funnel. The height of the funnel was adjusted iohsa way that the tip of the funnel just toucheel dipex of the
heap of the powders. The powders were allowed $s gaough the funnel freely onto the surface. dineneter and
height of the powder cone was measured and anglepose was calculated by using the given formuth the
results were tabulated in Table.4.

h
tanf = —
r

Where,
h= height of the powder cone
r= radius of the powder cone

Bulk density and tapped density:

A quantity of 4gms of powder from each formula virstsoduced into a 10 ml measuring cylinder. Aftee tnitial
volume was observed, the cylinder was tapped cootisly until no further change in volume was obsdrnhen
bulk density (BD) and tapped density (TD) were gkdted by using the given formula and the resulesew
tabulated in Table.4.

. Weight of the powder

Initial volume
b Weight of the powder

Tapped volume

Carr’'s index:

The Compressibility of the powder blend was deteeah by Carr's compressibility index. It is inditBcrelated to
the relative flow rate, cohesiveness and partidde.dt is a simple test to evaluate the bulk dgnand tapped
density of a powder and the rate at which it iskpdcThe formula for carr’'s Index is given below ahé results
were tabulated in Table.4.

's tnd _ TD—-BD _
Carr's index (%) = — *x 100
Hausner's ratio:
The Hausner’s ratio is a number that is correlébetthe flowability of a powder or granular materikilis calculated
by using the given formula and the results werel&tbd in Table.4.

TD
Hausner's ratio = —
ED

Post Compression Studief8, 91

Thickness:

Tablet thickness can be measured using digitalieerralipers. 3 tablets were taken and their thesglsnwas
measured and the average thickness for each taédetalculated. The results were tabulated in Taldle.
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Hardness:

It is the force required to break a tablet by cosspion in the radial direction, it is an importaatrameter in
formulation of mouth dissolve tablets because esigescrushing strength significantly reduces thandégration
time. In the present study the crushing strengththeftablet was measured using monsanto hardnstgs.tén
average of three observations is reported. Thdtsasare tabulated in Table.5 & 6.

Friability test:

Friability of the tablets was determined using Redhability. This device subjects the tablets b tcombined
effect of abrasions and shock in a plastic chaméeolving at 25 rpm and dropping the tablets ae@lt of 6
inches in each revolution. Pre-weighed sample blieta was placed in the friabilator and were subgd¢o 100
revolutions. Tablets were dusted using a soft mudibith and reweighed. Conventional tablets that Ikess than
1% of their weight are acceptable. The results wadvalated in Table.5 & 6.

Initial weight — Final weight
04Friability = — . % 100
Initial weizght

Weight variation:

The weight variation test is done by weighing 1ldéts individually, calculating average weight ammnparing the
individual tablet weights to the average. The tablaeet the USP test if no more than 2 tabletsoatside the
percentage limit and if no tablet differs by mobhar 2 times the percentage limit.The results wabalated in
Table.5 & 6.

. . Average weight — Initial weight
04 Weight variation = - X 100
Average weight

Drug content

Five tablets were taken and powdered; the powdeivalgnt to 10 mg of tramadol was dissolved in hflCof 0.1

M HCI of p™ 1.2, filtered, diluted suitably to 10mcg/ml conaatibn and analyzed at 271 nm using UV-Visible
spectrophotometer. The results were tabulated eTa

In vitro dissolution studieq10, 11}

In vitro dissolution studies of tramadol HCI tablets wepaducted with the USP type Il apparatus. The digsni
studies were performed using 900 ml of 0.1 M HCp'd1.2 as dissolution medium at 37+85with 75 rpm speed.
A tablet of each formulation containing 100 mg ofigl was added into the dissolution medium. The $amfpl10
ml aliquots were withdrawn at regular intervals dittéred. The withdrawn sample was replaced evang with
same quantity of fresh dissolution medium. Therféd solutions were diluted and analyzed for tteig release by
using UV spectrophotometer at wavelength of 271 Percentage of drug dissolved was calculated hiyifpdotime
on X- axis against percent cumulative drug releas¥-axis.The results were tabulated in Table.8Figdre.7.

Drug release kinetics of the selected formulatiofiL2]:
The release kinetics and curve fitting was studisidg an MS- Excel based software program.

STABILITY STUDIES [13, 14}

Stability studies of pharmaceutical products weomed as per ICH guide lines. These studies are mesigo
increase the rate of chemical or physical degradaif the drug substance or product by using exadggs storage
conditions. Selected formulations were stored fi¢mint storage conditions at elevated temperatsuieb as 250C+
20C / 60% * 5% RH, 300C * 20C / 65% +5% RH and 4@0ZD / 75% + 5% RH for 90 days. The samples were
withdrawn at intervals of 30 days and checked floysical changes, hardness, friability, and Percentulative
drug release

RESULTS AND DISCUSSION

Table.2 Preformulation Study of Active Pharmaceutial Ingredient

S.No Characteristics Results
1 Physical appearance A white (or) almost white grewodorless.
2 Solubility Sparingly soluble in water and solubsieMethanol, practically soluble in Methylene dfidte.
3 Bulk density 0.72gm/ml
4 Tap density 0.84gm/ml
5 Compressibility indeX  14.28%
6 Melting point 180-18%C
7 Molecular weight 299.84.
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Calibration Curve of Tramadol HCI

Table.3 Standard curve data of Tramadol HCI using L M HCI of pH 1.2

Concentration (mcg/ml) | Absorbance
5 0.152
10 0.308
15 0.453
20 0.624
25 0.760

Figure.l Standard curve of Tramadol HCI in 0.1 M HQ of pH 1.2
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Figure.3 FTIR spectrum of Tramadol HCI + EC N20
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Figure.6 FTIR spectrum of Tramadol HCI + EC 7 Premum
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There is no much sifting of principal peaks in phgbkmixtures when compared to pure drug Tramadol HTIR
spectra revealed that there was no interaction dmtwhe drug and the polymers used for the formoulanf
sustained release tablets.

Precompression Studies

Table.4 Physical parameters of powder blend

S.No | Eormulation code Angle of Repose| Bulk Density | Tapped Density | Compressibility Index Hausner's ratio
(0) (gm/ml) (gm/ml) (%)
1 F1 29.51 0.71 0.84 15.47 1.181
2 F2 27.41 0.74 0.86 14.28 1.176
3 F3 27.32 0.73 0.85 14.11 1.196
4 F4 26.93 0.71 0.82 13.41 1.216
5 F5 28.14 0.72 0.85 15.29 1.193
6 F6 25.85 0.75 0.85 11.76 1.197
7 F7 26.06 0.79 0.87 16.47 1.216
8 F8 27.40 0.76 0.90 17.77 1.186
9 F9 28.68 0.74 0.87 16.01 1.193
10 F10 27.97 0.79 0.83 16.25 1.211

The bulk density of all formulations, powder blecontaining excipients was found to be in the raof8.71 to
0.79 gm/ml, whereas the tapped density was obsdrerdeen 0.82 to 0.90 gm/ml. From the values ok leinsity
and tapped density the values for compressibilitgek and hausner’s ratio were calculated. The wgafoe
compressibility index were found between 11.76t6/I®6. The values for hausner’s ratio were founfiétween
1.176 t01.216. All these values are within the #ptlimit which indicates good flow propertiesngle of repose
was found to be less than 30 which indicate good tf powder. Overall these values indicate good/fproperties
of powder blend, uniform die fill and better comgsi®n ability.

Post Compression Studies

Table.5 Physical parameters of Tramadol HCI uncoate tablets

Forrgg(ljegmn Weight(mg)+ SD (n = 20) Thlcskge(ii%])mi Hardness (kg/cni) + SD (n=5) % Friability
F1 300.12+ 0.52 4.32+ 0.54 5.9+ 0.13 0.328
F2 302.24+ 0.84 4.25+ 0.78 5.6+ 0.80 0.341
F3 303.64+ 0.23 4,19+ 0.15 5.2+ 0.60 0.874
F4 300.82+ 0.08 4.11+0.17 4.9+ 0.31 0.354
F5 296.77+ 0.07 4.06+ 0.64 4.6+ 0.14 0.541
F6 297.85+ 1.02 4.01+0.73 4.3+ 0.09 0.120
F7 299.64+ 0.23 3.94+0.15 4.1+ 0.60 0.874
F8 301.82+ 0.08 3.77+0.17 3.9+ 0.31 0.354
F9 303.77+ 0.07 3.46+ 0.64 3.7+ 0.14 0.541
F10 307.85+ 1.02 3.29+0.73 3.5+ 0.09 0.120

The weight of tablets of all formulations was foutw be in range of 296.77 to 307.85.Hardness tstall
formulations was carried out and observations abthiwere in the range of 3.5 to 5.9 kgfcidardness for all
formulations was observed to be proper, which $ygtfiat crushing strength of all formulations wasintained
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after direct compression. The thickness of all falations was found to be in the range of 3.29 @&24mm.
Friability test was conducted for all formulatiortg, friability was found to be in the range of 0.1200.874.
Friability test for all formulations indicated thé friability was less than 1%, which showed the $pecification
and reveals that all formulations have possessed gbysical strength and can withstand the mechastwocks
that can be observed during handling, shippingteantsportation.

Table.6 Physical parameters of Tramadol HCI coatethblets

Fornggljaglon Weight(mg)+ SD (n = 20) Thlcskge(is:fg)mi Hardness (kg/cnf) = SD (n=5) % Friability
F1 330.12+ 0.52 5.32+£0.54 6.5+ 0.13 0.318
F2 332.24+ 0.84 5.35+0.78 6.1+ 0.80 0.321
F3 333.64+ 0.23 5.43+ 0.15 5.8+ 0.60 0.834
F4 330.82+ 0.08 5.39£0.17 5.3+ 0.31 0.345
F5 326.77+ 0.07 5.26+ 0.64 5.0+ 0.14 0.511
F6 329.85+ 1.02 5.32+£0.73 4.8+ 0.09 0.220
F7 329.64+ 0.23 5.41+ 0.15 5.3+ 0.60 0.814
F8 331.82+0.08 5.29+0.17 4.8£0.31 0.364
F9 333.77+£ 0.07 5.46+ 0.64 5.1+ 0.14 0.501
F10 337.85+ 1.02 5.31+ 0.73 4.5+ 0.09 0.217

The weight of tablets of all formulations was foutwl be in range of 326.77 to 337.85.Hardness t@stall

formulations was carried out and observations abthiwere in the range of 4.5 to 6.5 kgfcidardness for all
formulations was observed to be proper, which $ygttiat crushing strength of all formulations wasgintained
after direct compression. The thickness of all falations was found to be in the range of 5.26 #65nm.

Friability test was conducted for all formulatiortg, friability was found to be in the range of 0.2t70.834.
Friability test for all formulations indicated thé friability was less than 1%, which showed the $pecification
and reveals that all formulations have possessed gbysical strength and can withstand the mechhslwocks
that can be observed during handling, shippingteartsportation.

Drug Content

Table.7 Drug content of all formulations

S.No | Formulation code| Drug content
1 F1 97.05
2 F2 95.05
3 F3 95.59
4 F4 94.99
5 F5 99.12
6 F6 93.45
7 F7 92.12
8 F8 94.38
9 F9 94.45
10 F10 96.98

Drug content of all formulations was observed betw82.12 to 97.05%. Drug content for all formulaicshowed
uniformity which indicated that there was uniforlov and uniform distribution of drug.

Dissolution of Tramadol HCI Film Coated Tablets

Table.8 Dissolution data of Tramadol HCI film coatel tablets

S No Time % Cumulative drug release
) (hrs) F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
1 1 11.93| 10.17 11.0%5 1751 6.94 8.26 11{34 2|68 70 §. 9.14
2 2 20.23| 17.70 18.89 26.02 12.86 16J22 1919 6.786.22| 16.67
3 4 41.75| 28.87 32.28 5421 28.82 27/68 3258 10.26.94| 27.39
4 6 60.87| 4350 46.04 7414 4595 41]85 46.34 14.34.26| 42.15
5 8 80.99| 62.34 6549 99.50 6156 59/80 6594 20.63.35| 60.25
6 10 99.63| 81.14 85.38 77894 77.55 85|64 27.38 887/14.75.78
7 12 92.80| 98.27 85.94 89.63 97.p2 32|54 89.61209p
8 14 99.38 93.69 98.501 37.22 9819 9895
9 16 99.39 42.24
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Figure.7 Dissolution profile of Tramadol HCI film coated tablets
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After 16" hour the percentage drug release from the F5 fation was 99.39%.The Tramadol HCI from
formulations with Ethylcellulose7 is comparativédyver than the one with Ethyl cellulose N20, dudhe fact that
EC N20 is more viscous and release retarding cgpiaainore when compared to EC 7.

Drug Release Kinetics

Table.9 Correlation coefficient (r) & rate constant(k) values of Tramadol HCI film coated tablets

Kinetic model F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
First order | 0.977 0.983 0.978 0.991 0.968 0.969 0.9[77 0.949.9290| 0.939
k | 0.376 0.276 0.308 0.57§ 0.24p 0.248 0.3P9 0.239.2390| 0.288
Hixon- r | 0.997 0.997 0.996 0.994 0.998 1 0.996 0.997 0.999.999
crowell k | 0.330 0.244 0.270 0.45¢ 0.21) 0.230 0.2]70 0.053.2250| 0.234
Zero order 1~ 0.999 0.998 0.999 0.99§ 0.99p 0.999 0.9P9 0.998.9990 | 0.999
k | 10.291 8.85 9.445 13.182  7.852 8.11 9.5p5 3.6 11 8] 8.335
Higuchi r | 0.991 0.998 0.990 0.994 0.98p 0.974 0.991 0.965.9810 | 0.983
k | 3240 | 29.013] 29.640 34.986 28.268 28.914 29.67P.356 | 28.208| 28.404
Peppas r | 0.998 0.999 1 0.993 0.998 0.998 1 0.996 0.998 980.9
k | 0.937 0.904 0.893 0.85§ 1.078 0.963 0.884 1.080.941 0.926
DE 30 41.19 31 33.4 52.15 29.38 29.4 33.fr2 10{57 .029 29.6
DE 90 43.41 54.09 50.1 36.8Y 51.43 51.99 50{35 .691§ 51.36 52
T50 4.84 6.53 6.13 3.70 6.59 6.78 6.09 0.00 6.85 .756
T90 9.02 11.52| 10.6868 7.20 13.05 12.08 10J65 0/0a12.09 11.97

Tramadol hydrochloride tablets were prepared by wetnulation methodln-vitro dissolution studies were
conducted for Tramadol HCI film coated tablets 1& hrs.The results were shown in Table No0.18 amlrEi
No.12. Out of 10 formulations F5 containing HPMC &&d Ethyl cellulose N 20 in 1:1 ratio as a filnrrfeer
showed sustained action for 16 hrs.

The dissolution parameters such as dissolutiogieffcy (DE) at 30 and 90 percent were increasepagstionately.
Half-life of drugi.e., Tsowas found to be 4.84, 6.53, 6.13, 3.70, 6.59, 6/, 6.85 and 6.75 hrs for F1, F2, F3,
F4, F5, F6, F7, F9 and F10 formulations respelgtihelf-life of the drug.e., Tgo was found to be 9.02, 11.52,
10.68, 7.20, 13.05, 12.08, 10.65, 12.09 and 11r87fdr F1, F2, F3, F4, F5, F6, F7, F9 and F10 fdatmns
respectively. The drug releases data of TramaddIflH® coated tablets have treated with differemtdtic models
are shown in Table No.19. The drug release pattefridamadol HCI film coated tablets had followdtk tzero
order kinetic model predominantly followed by sedaerosion. This release patterns are evidentthétitorrelation
coefficient ‘r’ values which are nearer to 1. Fscansidered as optimized this may be it contairth bgdrophilic
and hydrophobic nature excipients as film former.
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Drug Release Kinetics for Optimized Formulation (F9

Table.10 Data for representing different kinetic malels

Zero order First order Higuchi Peppas Hixson-Crowel
. Square . Log Cube root of
0, 0, 0,
Time Yocumulative Time Log /°. Qrug root of % cumulative I.‘OQ %cumulative Time % drug
drug release remaining . drug release time L
time drug release remaining
1 6.94 1 1.968 1 6.94 0 0.841 1 4.531
2 12.36 2 1.942 1.414 12.36 0.301 1.092 P 4.441
4 28.82 4 1.852 2 28.82 0.60pR 1.459 4 4.144
6 45.95 6 1.732 2.449 45.95 0.718 1.662 ] 3.78
8 61.56 8 1.584 2.828 61.56 0.903 1.789 3] 3.374
10 77.54 10 1.351 3.162 77.54 1 1.889 10 2.821
12 85.94 12 1.147 3.464 85.94 1.079 1.934 12 2413
14 93.65 14 0.802 3.741 93.65 1.146 1.971 14 1.851
Figure.8 Zero order plot for optimized formulation (F5)
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Figure.9 First order plot for optimized formulation (F5)
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Figure.10 Higuchi plot for optimized formulation (F5)
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Figure.11 Peppas plot for optimized formulation (F$
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Figure.12 Hixson-crowell plot for optimized formulation (F5)
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Stability Studies

Table.111n-vitro dissolution data of optimized formulation (F5)

. Percent cumulative drug release
S. No. | Time (hrs) Initial | 15 month | 2%month | 39 month

1 1 6.94 6.94 6.50 6.06

2 2 12.36 12.36 11.91 11.47
3 4 28.82 28.82 28.37 27.92
4 6 45.95 45.95 45.50 45.05
5 8 61.56 61.56 61.11 59.18
6 10 77.54 77.54 76.94 76.33
7 12 85.94 85.94 85.33 84.87
8 14 93.65 93.65 93.05 92.59
9 16 99.39 99.39 98.78 97.87

Figure.131n-vitro dissolution profile of optimized formulation (F5)
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The optimized F5 formulation is evaluated forvitro drug release studies after keeping the tabletsclerated
stability conditions (48C/75%RH) for 3 months. It is evaluated initially, onth and 3 monthdn-vitro drug
release studies were performed in 0.1 M HCI of p# Hy using USP dissolution test apparatus-Typ&ditating
Paddle method. The results indicated that therenesasignificant change im-vitro drug release studies. The data
for in-vitro release profile was shown in Table.11and Figure.13.

CONCLUSION

Pain is an unpleasant sensory and emotional exmperiassociated with actual or potential tissue d@mBain acts
as a warning signal against disturbances eithéhenbody or in the external environment of an imdlial. Pain
arising from the skin and from the deep structike inuscles, bone and joints is also termed as Sopeain. This is
generally caused by inflammatory reaction in tesues. Tramadol acts ag-apioid receptor agonist, serotonin-nor
epinephrine reuptake inhibitor (SNRI), NMDA ret@pantagonist, 5-Hx receptor antagonistoa{)snicotinic
acetylcholine receptor antagonist ang &nd Mymuscarinic acetylcholine receptor antagonist.

The present work aimed at developing sustainedsel¢ablets of Tramadol HCI by wet granulation métHTIR
studies showed no unacceptable extra peaks whicfirmothe absence of chemical interaction betwdendrug
and polymers. Angle of repose, Carr’s index andshats ratio values for all the formulations weriéhm the
range which indicates that tablets prepared wetisfaetory for further studies. The percentage dcogtent of
Tramadol was determined by extraction with methaarod analyzed by using UV-visible spectrophotometter
271nm.After 18 hour the percentage drug release from the F5 fiation was 99.39%.The Tramadol HCI from
formulations with Ethylcellulose7 is comparativébyver than the one with Ethyl cellulose N20, dughie fact that
EC N20 is more viscous and release retarding cgpacimore when compared to EC 7. Formulation F5 wa
identified to be the best as it showed sustainédrator 16 hrs. The release mechanism was explanedexplained
with different kinetic equations, which indicatést tablets followed erosion mechanism for drugasé.
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The optimized formulation (F5) was kept at stapiltudies according to ICH guidelines for 3 montivhich
showed that the formulation was stable.
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