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ABSTRACT

Type |l diabetes is the most common form of diabetecounting for 90% of diabetes cases. Recemtlynbvels
anti diabetic drugs emerging which belongs to sedglucose transporter -2 inhibitors (SGLT2). Th8&LT2 inhibitors
prevent the reabsorption of glucose into bloodhzy kidney. The present study was under taken tluateathe effect of
various superdisintegrants on immediate release@GifT2 inhibitor Dapagliflozin containing formulatie. In the present
study, total 12 formulations were developed varisuperdisintegrants like Sodium starch glycolatesscaremellose
sodium, pregelatinized starch and kyron T-314 weged in varying concentration and tablets were gnegp by direct
compression technique. All the prepared formulaisnobjected for pre compression and post compregsoameters,
disintegration time, dispersion, wetting time pledi andin-vitro dissolution profiles. Results revealed that forationh
containing 6% Kyron T-314 (IR12) was found to be test amongst all other having 99.93% of drugasslein 30
minutes. The optimized formulation IR12 (6% kyron3T4) also showed satisfactory drug content (99)65%

disintegration time of 20 seconds and satisfacstaility.
KEYWORDS: Dapagliflozin, Superdisintegrants, Disintegratiamé&, Type Il Diabetes
INTRODUCTION

Because of the progressive nature of the diseasst patients with type 2 diabetes mellitus evemuaquire
multiple treatments to achieve glycaemic targetse Tajority of available therapies are insulin defsnt, aiming to
decrease insulin resistance and increase insulinetsgn. Sodium glucose co-transporter 2 (SGLT3)ibitor like
dapagliflozin, a new class of antidiabetic agelutsit renal glucose reabsorption promoting urinarcretion of glucose,
thereby reducing plasma glucose[1]. Most commoifetalare those intended to be swallowed whole ardisintegrate
and release their medicaments rapidly in the gas$éstinal tract (GIT). Selection of proper Disigtants and its effect
plays a crucial role to release the active medicaé such tablets [2]. Superdisintegrants provjdieck disintegration
effect when they come in contact with Gl fluids diwethe combined effect of swelling and water apson of the
formulation. Due to swelling of superdisintegrantise wetted surface of the carrier increases, wipicdmotes the
wettability and dispersibility of the system, theshancing the disintegration, dissolution and badability [3]? The
present study was attempted to prepare immedidéase tablets of dapagliflozin: comparative studiésselected
superdisintegrants with various concentrations ibgctl compression technique. Prepared formulatisee subjected to

pre and post compression studies.
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CHARACTERIZATION OF PURE DRUG

Organoleptic Properties
Table 1: Color, Odour and Taste Description of PureDrugs

Drug Name Colour Odour | Taste
Dapagliflozin propanediol | White crystalline powder None None

Table 2: Solubility Study of Dapagliflozin

Solvent Dapagliflozin

Water Freely soluble
Ethanol Soluble
DMSO Freely soluble
DMF Freely soluble
METHANOL Soluble

0.1N HCI Soluble
Acetate buffer pH 4.5 Soluble
Phosphate buffer pH 6.8  Soluble

DSC Study
DSC thermogram was recorded to study the therntaber of the drug. DSC thermogram of Dapaglifloais

shown in Figure.1
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Figure 1: DSC Thermogram of Dapagliflozin (Pure)

FT-IR Study

The IR spectrum of the sample was recorded anfutieional groups where interpreted as per thecaira and

were found to be appropriate or matching the stinecof the drug.
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Figure 2: FTIR Spectrum of Dapagliflozin (PURE)

MATERIALS AND METHODOLOGY

Dapagliflogin (Shanghai send pharmaceutical teamplco, Ltd, China), lactose (SD fine chem) Micro
crystalline cellulose (MCC) PH 102 (Goyal chem) ibod starch glycolate (SSG) (Amishi Drugs & Chemic&lrivate
Itd), Crosscarmellose sodium (CCS) (Crest celljlogeegelatinized starch (shreeji pharma), kyroB1%- (Corel Pharma
Chem), Iron oxide red( Durga ceramic) and all ottte¥micals and reagents are of analytical grade.

Drug Excipients Compatability Studies

The drug and excipients compatability studies weosrducted inorder to check the formulation is $léato
produce good efficacy and safe therapy. Compdilstiudies are carried out by weighing definitegadions of drug and
excipient and kept in glass vials, which is staaedC / 75%RH for one month. The drug, polymer and otoemulation

ingredients were characterized by IR spectroscapygua FT-IR 8400S the spectra were taken by KBesdimethod in the
range of 4000-500 cm—4!

Table 3: Drug Excipients Compatability Studies

Condition (40°% / 75%RH)

: Ratio Physical Description After After After After

g Rl EES (Initial) One Two Three | Four
Week | Week | Week | Week

Dapagliflozin + MCC 1:1 White powder NCC NCC NCC| CBN

Dapagliflozin + lactose 1:1 White powder NCC NCQ GIC | NCC
Dapagliflozin + Kyron T-314 1:1 White powder NCC| C® NCC NCC

Dapagliflozin +SSG 1:1 White powder NCC NCC NCC NCC

Dapagliflozin +CCS 1:1 Cream to off White powdgr GIC | NCC NCC NCC
Dapagliflozin +Pregelatinised starch  1:1 White tovehite powder NCC NCC NCC NCC
Dapagliflozin +talc 1:1 White powder NCC NCC NCC NC
Dapagliflozin +magnesium stearate| 1:1 White powder NCC NCC NCC NCC
Dapagliflozin + iron oxide red 1:1 Brick red colopowder NCC NCC NCC NCC
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Figure 3: FTIR Spectrum of Dapagliflozin, its Mixture with Other
Excipients Before and After Accelerated Stability 8udies
PROCEDURE FOR IMMEDIATE RELEASE TABLETS CONTAINING DAPAGLIFLOZIN

Direct Compression Method

Various formulations were prepared using four défe super disintegrating agents in different coitregions by
direct compression method using MCC as filler. Weigll the ingredients and passed through sieve #40.
Mix all ingredients as per geometric dilution untib get uniform blend except magnesium stearate tahcl
Weigh accurately magnesium stearate and talc prshigassed through sieve #80 and mix them weh waitial blend.

The obtained blend was compressed in to tableiaiation rotary punching machine.
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Table 4: Formulation of Dapagliflog in Immediate Rdease Tablets

Ingredients BATCH NO

(mg) IR1 IR2 1IR3 IR4 IRS5 IR6 IR7 IR8 IR9 | TR10 | IR11 | IR12
Dapagliflozin 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Lactose 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 | 200 | 20.0 | 20.0
MCC pH 102 1185 | 116.5 | 1145 | 120.5 | 119.5 | 1185 | 116.5 | 111.5 | 106.5 | 119.5 | 117.5 | 1155
SSG 3.0 5.0 7.0 - - - - - - - - -
CCS - - - 1.0 2.0 3.0 - - - - - -
Pregelatinized starch - - - - - - 5.0 10.0 15.0 - - -
Kyron T-314 - - - - - - - - - 2.0 4.0 6.0
Talc 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Magnesium stearate 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Iron oxide red 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Total (mg) 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0

EVALUATION B!
Weight Variation

Twenty tablets were weighed collectively and indually. Average weight was calculated and basedhen
obtained weights % weight variation was calculatsithg the formula,

Average weight — Individual weight
% Weight Variation = x 100

Average weight

Hardness

Hardness of the tablet was tested by placing thietttongitudinally in between the two plungerstoé Monsanto

tablet hardness tester and the obtained hardnesmestioned in terms of kg/sg.cm. Limits for Harsimare 4-6kg/sq.cm.
Friability

The friability of the tablets was determined by Red-riabilator in which the tablets were subjectedhe
combined effect of abrasions and shock in a plastaanber revolving at 25rpm and dropping the tabdd¢ta height of 6
inches in each revolution. Pre weighed sample ofablets were placed in the friabilator and allovtedotate for 100
revolutions. Later the tablets were degusted aedablets were reweighed.

Percent friability is given by the formula;

%F = (1-W/W0) x100

Where, WO is the initial weight of tablets befoestt

W is the final weight of tablets after test

Limits for friability are % friability should notd more than 1%.
Thickness

The thickness of the tablets was determined usivey@ier caliper. Tablets from each formulation evesed and

average values were calculated.
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Disintegration Time of Immediate Layer

Single dosage unit was placed in each of the figgwf the basket and added a disk. Operate thaapp using
water as the immersion fluid, maintained at 37°€.2Time was noted when disintegration completedalbiprepared

samples.
Dispersion Time of Immediate Layer

Take ramdomly 6 tablets and place them in to tteké&econtaining 100ml of water. Stit them gentlyiluthey

get dispersed, later pass them using a screersigith 22# to get a smooth dispersion.
Wetting Time of Immediate Layer

Take petridish and pour the die solution up td"3&vel. Place the four folded tissue paper on ikesdlution and

put the tablet above the tissue paper then notediogvtime taken by the tablet to wet completely.
Dissolution Studies for Immediate Layer®

In-vitro dissolution tests of all prepared formidats were carried out using USP apparatus type |
(ELECROLAB TDT 08 T, Bombay). The dissolution mesficconsisted of 1000 ml pH 6.8 maintained at 375@® and
stirred at 75 RPM. Samples (10 ml) were withdrawrpiedetermined time intervals of 5, 10, 15, 20 &@dmin.
Equal amount fresh dissolution medium, maintairteshene temperature, was replaced immediately, dmdirnaw sample
was analyzed by HPLC under optimized chromatogramainditions. Percentage drug release was compfuted

prepared standard curve. The release study wasictattin the triplicate and mean values were plotte

Chromatographic Conditions

Table 5
Mobile Phase |Acetonitrile: Orthophosphoric Acid (55:45)
Column BDS
Flow rate 1.0ml/min

Column temperature | Room temperature(20-250 C)
Sample temperature | Room temperature(20-250 C)
\Wave length 203nm
Run time 10 min

RESULTS AND DISCUSSIONS

The present study of Dapagliflozin immediate redetablets were developed with a view to deliver dheg
immediately. The formulation development work wamtidated with direct compression method and a tathl12
formulations (IR1-IR12) were prepared. The formethtablets were evaluated for various pre compragsrameters and
post compression parameters like thickness, hasgdresght variation, and friability, and disintetioa test, dispersion,
wetting time, drug content uniformity and in vitrelease studies. The formulation IR12 showed satisfy physical

parameters, and it was found to be stable amorag &@hmulations.
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Pre-Compression Parameters

Table 6: Flow Property of Prepared Formulations Blexd

Batch No Bulk Density | Tapped Density Angle of Carr's Hausners
(gm/cn) (gm/cm3) Repose §) Index (%) Ratio
IR1 0.57+0.02 0.71+0.02 27.2+1.2 21.2+1.4 1.30+0.2
IR2 0.56+0.01 0.71+0.03 25.3+1.6 24.5+1.6 1.22+0.2
IR3 0.56+0.02 0.69+0.01 26.0+1.3 19.8+1.4 1.25+0.1
IR4 0.57+0.03 0.69+0.02 24.2+1.2 20.3+1.1 1.28+0.2
IR5 0.57+0.02 0.71+0.02 27.2+1.6 21.2+1.6 1.30+0.2
IR6 0.56+0.01 0.71+0.03 26.4+1.6 24.5+1.7 1.22+0.2
IR7 0.56+0.02 0.70+0.01 27.0+1.8 18.6+1.6 1.25+0.2
IR8 0.55+0.03 0.72+0.03 26.5+2.1 17.3+1.8 1.23+0.3
IR9 0.57+0.03 0.69+0.02 27.2+2.0 20.3£1.5 1.28+0.2
IR10 0.53+0.04 0.63+0.01 26.8+1.4 15.840.03 1.182Q.
IR11 0.52+0.01 0.68+0.03 27.3+x1.7 23.5+0.03  1.3010.
IR12 0.54+0.04 0.67+0.03 26.4+2.1 19.4+0.03  1.2@30Q.

All values are expressed as mean * standard deviafi, n=3

All the 12 formulations were evaluated for pharntachnical parameters like weight variation, hardnes
thickness and friability. Average weight of the l&ldid not deviate more than 7.5% which confirmiBdspecification.
Friability of all the formulations was below 1% whialso confirmed specification. In preliminarydyulR1-IR3 batches
were SSG (3-7%) was used as super-disintegratirgtagiardness, friability, disintegration time, phssion time and
wetting time for preliminary batches IR1 to IR3 wdound between 4.1-4.2 kg/én0.482-0.541%, 29-24 sec, 136-75 sec,
125-80sec respectively. Very less disintegratiometiobtained in batch IR3 was due to high conceatrabf
super-disintegrating agent (SSG) in formulation: FR%-IR6 batches where CCS (1-3%) was used agslipi@tegrating
agent. IR4-IR6 batches where CCS (1-3%) was usedp@ey-disintegrating agent. Hardness, friabitiigintegration time,
dispersion time and wetting time for preliminarytdigs IR4 to IR6 were found between 4.0-4.2 k§/db57-0.63%,
27-31sec, 139-85 sec, 132-88sec respectively. dR#flation shows more disintegration time compaetk5 and IR6
due to presence of less concentration of supetdggiant. IR7-IR9 batches were pregelatinized stésetb%) was used as

super-disintegrating agent.

Hardness, friability, disintegration time, dispersitime and wetting time for preliminary batche§ Ite IR9 were
found between 4.1-4.2 kg/éD.42-0.69%, 25-65 sec, 146-79 sec, 142-96 sgectsely. IR7 formulation shows more
disintegration time compared to all other formdas this may be pregelatinized starch alone issafficient enough to
provide desired disintegrant effect. IR10-IR12 batchere Kyron T-314 (2-6%) was used as super-@ignating agent.
Hardness, disintegration time, wetting time andtflity for preliminary batches IR10 to IR12 werufid between 4.1-4.2
kg/cnt, 0.47-0.53%, 20-26 sec, 25-45sec and 28-33 speatigely. Very less disintegration time obtainadatch IR12
was due to high concentration of super-disinteggatigent (Kyron T-314) in formulation. IR12 batchdhgiven the best
results with the disintegration time of 20 sealfility of 0.47%, hardness of 4.2 kg/Emith 99.65 as drug content.
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Post Compression Study Data

Table 7: Post Compression Study Data of Prepared Fmulations

Batch | Average wt | Thickness(mm) Hardness Friability(%)
No (mg) n=20 n=10 (kg/cm2) n=6 n=10
IR1 151.2+2.1 2.56 £ 0.03 4.2+ 0.2 0.541
IR2 150.8+1.8 2.55+0.04 4.1+04 0.482
IR3 150.3+1.5 2.56 £ 0.02 4.1+ 0.2 0.528
IR4 149.7+1.8 2.52+0.01 4.2+£0.3 0.574
IRS 149.9+1.9 2.52+0.04 4.0£0.5 0.631
IR6 149.2+1.8 2.58 £ 0.02 4.1+ 0.1 0.597
IR7 151.2+2.1 2.59 £ 0.04 4.1+ 0.3 0.691
IR8 150.5+1.8 2.52+0.04 4.1+ 0.8 0.624
IR9 150.3+1.5 2.58 £ 0.04 4.2+0.4 0.428
IR10 149.8+1.8 2.52£0.02 4.2+ 0.2 0.517
IR11 150.1+1.9 2.51+0.04 4.1+ 0.3 0.535
IR12 150.2+1.8 2.53+0.02 4.2+0.1 0.476

All values are expressed as mean * standard deviati, n=3

Table 8: Disintegration Time, Dispersion Time, Weting Time Profiles and

Drug Content of Prepared Formulations

Batch | Disintegration | Dispersion Time | Wetting Time
No | Time (sgec)n=6 I:Esec) n=6 (secg n=6 ity et (7)

IR1 29+2 136+11 125+9 101.05
IR2 25+2 9548 9745 99.47
IR3 24+1 75+6 806 98.28
IR4 31+2 13945 13248 99.65
IR5 29+1 104+6 101+8 101.05
IR6 27+1 8517 8816 99.47
IR7 65+4 146+7 142+6 98.28
IR8 3543 112+4 123+4 99.12
IR9 25+2 79+3 96+4 100.08
IR10 2613 4543 33+3 100.93
IR11 2243 3042 30+3 98.34
IR12 20+2 25+2 28+3 99.65

All values are expressed as mean * standard deviafi, n=3
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Figure 4: Disintegration Time Profiles of PreparedFormulations
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Figure 6: Wetting Time Profiles of Prepared Formulations

Figure 7: Wetting Times Images of Optimized Formuléion IR12

Data shown in table indicated there was no diffeeein results of weight variation, hardness anabitity as well
as in assay The hardness of the tablets was fauine in the range of 4.1 to 4.2 kgfcwhereas the percentage friability of
all the formulations was found below 1% indicatithgt the friability was within the prescribed limitThe tablets were
found to contain 99.28 to 101.05 % of the labelledount of Dapagliflozin indicating uniformity of ay content.
The average percentage deviation of all tablet fations was found to be within the limit, and heradl the formulation
passed the test for uniformity as per official riegnents. From the results of disintegration timeyas found that the
tablets of batch IR12 have minimum disintegratiometi.e. 20+2 sec. whereas the batch IR7 has maridtisintegration
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time 6514 sec. From the results of dispersion tene wetting time, it was found that the tabletsbafch D12 has
minimum dispersion and wetting time i.e. 25+2 sad &8+3 sec. respectively, where as the batch & rhaximum

dispersion and wetting time 146+7 sec and 142+6respectively.

Table 9: In-vitro Dissolution Profile of Preliminary Trial Formulati ons

ST Cumulative % Drug Release
(min) IR1 IR2 IR3 IR4 IR5 IR6 IR7 IR8 IR9 IR10 | IR11 IR12
5 5448 | 59.36 | 62.77+| 55.65 | 58.12 | 59.71 | 50.24 | 54.37 | 56.35| 45.87 | 51.66 | 59.24+
+0.61 | +0.30 0.33 | +0.51 | +0.55| +0.51 | +0.11 | +0.51 | +0.35 | +0.53 | +0.29 0.57
10 86.24 | 89.54| 91.2+0| 75.3+ | 80.18 | 82.46 | 78.54 | 82.76 | 84.77 | 78.82 | 84.44 | 91.56+
+0.51 | £0.49 .53 0.29 | £0.26 | £0.29 | +0.29 | +0.21 | #0.26 | +0.46 | +0.46 0.43
15 96.15| 98.62 | 99.35+| 9556 | 98.21| 98.42 | 95.67 | 97.24 | 97.53| 98.85| 99.25| 97.15+
+0.42 | +0.51 0.41 +0.34 | +0.31 | +0.37 | #0.35 | £0.33 | +0.19 | +0.36 | +0.25 0.22
20 98.51 | 98.62 | 99.35+| 97.98 | 98.21| 98.42 | 96.67 | 97.24 | 97.53| 98.85| 99.25| 98.87+
+0.53 | £0.51 0.41 +0.22 | £0.31 | #0.37 | +0.45 | +0.44 | +0.53 | +0.22 | +0.54 0.28
99.93+
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Figure 8: Dissolution Profiles of Prepared Formulatons

Thein-vitro dissolution study was carried out according thespribed method. The results of drug release studie
were shown in table. All the formulations releasedre than 90% of drug within 10 min. After 10 mih dissolution
testing, only batch IR3 and IR12 released more 8@ of drug all other formulations released thegdwithin 15 min.
Batches composed of SSG and Kryon T-314 in higbestentration indicates good superdisintegrantifecethus the
concentration of superdisintegrant and its natdagspan important role to release the drug. Fomapation, physical
parameters were also considered along witlitro drug release. After considering all parameterstlmn basis of
considerable disintegration time, good wetting tiamel the least concentration of disintegrating ageed, batch IR12

containing 6% Kyron T-314 was optimized as immesliayer with 99.93% as drug release in 30 minutes.

CONCLUSIONS

From the present study it can be concluded thab#teh IR12 containing 6% Kyron T-314 was foundothe
best formulation, amongst 12 batches, with theasdaate of 99.93%. Further from this study it bartoncluded that, 6%

Kyron T-314 can further may used as super disiatggior optimization of immediate release studies.
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