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ABSTRACT

The present work is an attempt to improve the gtierof spherically agglomerated talc pellets (TPy b
incorporation of high percentage of HPMC. Wet Spdar Agglomeration (WSA) of talc was carried out
implementing 3factorial design, wherein, concentration of HPMGQ &ps (20, 25, 30% w/w) and PEG 6000 (2.5,
5, 7% wiw) were selected as independent varialfaslies have demonstrated that, all pellet bat¢fA&l-TP9)
had acceptable shape and flow characteristics coaiga to sugar spheres. However, with increaserimant of
HPMC, crushing force and tensile strength of pslleas improved to 6.002 N and 1.634 +0.125 MPaeetvely
(batch TP4). This has been supported by value gifession coefficient for HPMQ84= 27.433), however, PEG
contributed to reduction in crushing forcg £ -4.6). It was interesting to note that, at highasnount of HPMC
and least amount of PEG (TP7), crushing force regfliwas less, reflecting role of bridging liquid @™) in the
strength building. Although satisfactory improvemsein the CF and handling properties of pellets dvéween noted
at optimum amount of HPMC, further investigationme aeeded pertaining to effect of type, amountrafging
liquid and shear imparted by stirrer on strengthpedlets.

Keywords: high strength, talc pellets, wet spherical agglatien.

INTRODUCTION

In addition to customary applications of talc (éitl, lubricant and glidant), literature has reveateimerous
attempts pertaining to its granulation and/or aggmation. Initially, agglomeration of talc was ¢ad out by Ho
and Hersey by the process of agglomerative phaserfminution.[1] Later, Lin and Peck attempted argpion of
talc agglomerates using polyvinyl pyrrolidone aiirader, to improve tabletability, reduce fluppinesx use as a
placebo beads.[2,3] Herein, fluidized bed dryer wsed to obtain agglomerates. However, handlingacieristics,
especially strength of granules, was poor in bdtidiss. To overcome these limitations and exploogeh
applications of talc, we developed wet sphericgl@mgeration (WSA) technique for preparation of gjted talc
pellets.[4,5] In this process, incorporation of toxd/propyl methyl cellulose (HPMC) and polyethylegbycol
(PEG) was carried out to impart strength and sphetto pellets. Indeed, it was a successful attetmprepare talc
pellets as a potential coating substrate or ires; in design of multiple unit particulate system

Since, WSA of talc Per se is a complex processhing numerous formulation and process variables type and
concentration of polymers, proportion of talc, puofrs, amount of bridging liquid/good solvent/nonrveat,
distributing agent, processing time, speed ofistiretc. Customary approach cannot elucidate éffelgtthe effect
of formulation and process variables on pellet igpattributes. In findings, it has been noted thetange in
concentration of HPMC, PEG and dichloromethane (D®Ntging liquid) affected the sphericity of pedietensile
strength etc. At concentrations, 12.5% w/w of HPMI& 5% w/w of PEG, good quality spherical pelletsrav
obtained.[6] But, strength of pellets was not at\ypiéh sugar pellets (SP). It was significantlydeékan sugar pellets.
However, studies revealed that, HPMC is a mainrdmutor for spheronisation, strength building arefatmation
of talc pellets prepared by WSA.
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Hence, it was thought to increase the strengthetéfs without compromising sphericity objectiveibgorporation
of maximum amounts of HPMC to the agglomerationcpes, and PEG to facilitate the agglomeration p®ice
Systematic study was undertaken to elucidate tfeetebf high concentration of HPMC (20-30% w/w) aREG
(2.5-7.5% w/w) on agglomeration process. A factorial design was implemented to optimize thadc t
agglomeration process and the prepared talc p€lie¥swere subject to micromeritics, compressiampactibility
studies etc. An extended release (ER) talc peliseth multiparticulate dosage form of glipizide,| @mati diabetic
agent (GPZ, BSC I, dose 2.5 to 20 mg2#4 hours) was developed and its comparison was matth marketed
formulation.

MATERIALS AND METHODS

Materials
Hydroxypropyl methyl cellulose 50 cps and Sureleagre gifted by Colorcon Asia Pvt. Ltd, (Mumbai,

Maharashtra, India). Talc (Indian Pharmacopoeia dgjra was supplied by Get-Rid Pharmaceuticals,
Pune, Maharashtra, India). Polyethylene glycol 6(®DH chemicals, Mumbai, India), Sugar pellets (Sheccha
homeopharmacy, Kolhapur, Maharashtra, India), didmhethane (Merck Ltd, Mumbai, India) were purcliase
locally and rest chemicals were of analytical grade

Methods

Experimental design
A 3% full factorial design was implemented to optimthe WSA of talc. Percentage of HPMC (X1) and PE@)(X

in TP were studied as independent variables. Toted batches of TP obtained (TP1-TP9) were sultfestudies
like micromeritic, mechanical, compressional prdigsr etc. The effects of independent variables espanse
variables were studied using the polynomial equatio

Y = Bo + BaXq + BaXo + B1oX 1 X5 + BraX X g + BaoX Xy Eqg. (10)

Where Y is the response/dependent varighjés the arithmetic mean response of the nine traislf; B2, P12, P11
and 3, are the regression coefficients for the correspundariable X X, X1, X113 and X, which represents the
average result of changing one factor at a timmfits low to high value. The interaction term;X%) shows how
the response changes when two or more factorsratdtaneously changed. The polynomial termgX{andX,X5)
are included to investigate nonlinearity.

Further, data were subject to generate 3-D respesunsface using Systat-12. The coded levels of iaddpnt
variables (HPMC and PEG) and their translatioreinmis of percentages have been given in Table I.

Table I: Coded and translated levels of polymers in pelletesign*

Independent Variable along with levels and actual grcentages

Batch code/Runs X1 Xz
(% wiw of HPMC) (% wiw of PEG)
TP1 -1(20) -1(2.5)
TP2 -1(20) 0(5)
TP3 -1(20) +1(7.5)
TP4 0(25) -1(2.5)
TP5 0(25) 0(5)
TP6 0(25) +1(7.5)
TP7 +1(30) -1(2.5)
TP8 +1(30) 0(5)
TP9 +1(30) +1(7.5)

*indicates -1= low level, 0= intermediate level amd= high level

Process Development Studies

The WSA process, reported earlier, was adoptedapgpe TP.[6] Briefly, homogenous powder mixturgadt (20
0), HPMC, tween 80 (1.5% w/w) was transferred taistoma vessel and slurred in DCM (40 ml) for 1 otto
get homogenous slurry. To slurry, entire aqueoligtisa of PEG (100ml) was poured and stirring conéd using
stirrer (with modified blades) at 1600 + 50 rpm,gresence of walled baffles. The stirring was cargd until
pellets were obtained and supernatant was clearthé&tcompletion of agglomeration process, contewtse
decanted; pellets were separated and washed wigir,vemd subject to drying at 8 for 24 hours.
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Evaluation of Pellets

Shape Analysis

The photomicrographs of randomly selected 10 Tehfeach batch were taken by optical microscope ahpst to
length (L), width (W), perimeter (P’) and area @Agasurements. From the measured data, the shapegtars like
aspect ratio (AR), circularity factors, roundneastér (RF) and shape factor (SF) were obtainedgusiae formulae
given below, [7]

L
AR = (Wj o
Circularity Factor= (Major axis)*
Y 4X area _
2
F= L s
12.56% are:
Pll
> (_) Eq. (4)
Pl
. (A)1/2
Where, P" = 2I1—*~
s

Micromeritic Properties

Particle size distribution of each batch of TP vwsasdied by mesh analysis (Ro-Tap sieve shaker,rauaios,
Haryana, India). The mean geometric diameter wéairndd graphically.[8] The angle of repose was miaiteed by
fixed-funnel free-standing cone method.[9] Carrampressibility index (CCl) and Hausner’'s ratio (HRgre
determined using bulk density apparatus (Lab Hbkpnbai, Maharashtra, India).[10]

Kawakita Analysis

The flowability and packability of the TP was stediusing the Kawakita plot. The plot of number agging (n)
versus the degree of volume reduction (n/c) watguoAnd, the values of constants ‘a’ and ‘b’ weadculated by
using the following equation.[11] The ‘a’ value iodtes total reduction in volume of pellets bed &idvalue is
inversely proportional to yield strength of pellets

[n_j _ (1)+(Lj Eq. (5)
C a ab
Where, ‘n’ is number of tapping;

‘C’ is degree of volume reduction ang = [ Vo- Voo j
VO

Where, \4 is initial volume before tapping and/is volume after tapping.

Crushing force (CF) and friability determination

SP and TP must have adequate mechanical strengtitiistand the loads duringompression. The CF was
measured by Jaroz and parot's mercury load celhatgtas reported earliéf! Randomly selected ten pellets from
each batch were subject to determination of CF.fRability Studies,10 g of TP from each batch were subjected
separately to attrition in ball mill for 30 minutas 25 rpm. The amount passing through sieve nuB@gASTM)
was treated as fines. The friability was expresaadrms of the percentage weight loss of finesrduthe process.
As compared to pellets sugar spheres tends to #enduring compression which further limit on iteu

Pressure- Relative Density study

The Pressure- Relative Densiyudies were performed according to the method rtegdby Heckel.[13] Intact
pellets (500 + 5 mg), on compaction, after 24 hafrselaxation, were subject to weight, diameter] ghickness
measurements. The data obtained were subject tkeHeguation,
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Eq. (6)

In ! =KP+A
1-rd

Where ‘rd’ is the relative density (packing fractjoof pellets, P is applied pressure, ‘K’ is thepd and A is the
intercept on Y-axis. Reciprocal of slope K, is mgéaid pressure (MyP).

Pressure- Tensile Strength Relationship
The data used for Heckel plot studies were usegifessure tensile strengtéy)(relationship The hardness of the
compacts was determined by Monsanto-type hardesss tands, was calculated using following equati¢ivd]

2F Eq. (7)
ot= ——
Dt

Where, ‘D’ is diameter, and‘t’ is thickness of comaps; and ‘F’ is the force required to break thmpacts.

Leuenberger Analysis

Compression susceptibility)(and compactibility ¢;ma) Of pellets were assessed from Leuenberger asalykie
values ofy and oimax Were obtained using the data for Pressure- relatemsity and tensile strength, using the
equation given below.[15]

0,=0 [1— e(yp“‘)] Eq. (8)

tmax

Where,P is pressure andl is the relative density.

Elastic Recovery
The elastic recovery of compacts was determinetgusie formulaj16]

% ER =Mx 10¢ Eq. (9)

Where, t_. is the thickness of the ejected tablet after 2drfimf relaxation and t is the thickness of theetab

immediately after ejection.

Moisture Content

The moisture content of TP4 was estimated usinmdisture balance (Rajdhani, Mumbai, India). 5 gadé pellets
were placed in heating pan and heated at a tenwerat 105°C for 4 hours. The percent weight reduction due to
moisture loss was directly displayed on the scale.

Microbial Contamination

A dispersion of TP4 prepared aseptically in wataswioculated in nutrient blood and McConkeys agedia and
incubated at 3PC for 4 hours. These culture media plates were rbdefor the growth oEscherichia coli,
Staphylococcus aureus, Pseudomonas aerugiraogh Salmonellagenus. Same dispersion was inoculated in
sabourads media and incubated al@%or 48 hours for checking the growth of fungug][1

Functionalisation of talc pellets

Layering of pellets

The optimized batch TP4 was subject to drug lagebp pan coating process. Glipizide (GPZ) is watspluble
drug but considering advantages of aqueous coatiagorganic coating, agueous coating was selesedmethod
of choice. 50 g of uniform size pellets (16/20# m&action with average size 1026.5 um) were loadamcoating
pan (Space Lab, Nasik, Maharashtra, India). Exaetlighed 1.66 g of finely micronized GPZ (10 mg/366 TP)
was uniformly dispersed in aqueous dispersion of 8% of PVP K-30 to make final volume 50 ml. Drug
suspension was layered over it at a flow rate ofrilr using spray gun (Labultima, Mumbai) with ate tip
diameter of 0.8 mm through a distance of 10 cm fpmitet bed. Subsequently aqueous solution of HRAVIEpS
(2.5% wiv) was applied as a base coat up to a wejh of 3% at 58 + 3C. Over the base coat functional coat of
sustained release polymers was applied to achieightvgain of 15% w/v. Thus the drug loaded péditeich (LP4)
was obtained.
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PXRD and DSC studies
The powder X- ray diffraction patterns of Glipizidad LP4 were recorded separately (Philips X-réfyatitometer,
PW-3710, Holland) and interpreted for any polymacmdr crystallinity change in the glipizide.

DSC-thermograms of glipizide and LP4 were obtaibhgdising a DSC. (TA-60 instruments, Schimadzu)ciDah
oxalate wasised as standard to calibrate the DSC temperatdgrersthalpy scale. Samples were hermetically sealed
in an aluminum crucible. The system was purged wittogen gas at a flow rate of 60 mL/min. Heatiwmgs done
from 10°C to 300°C at rate of 10C/min.

Scanning Electron Microscopy (SEM)

For further details of shape and surface, photawgi@phs were taken by scanning electron micros¢iga, JSM
6360, Japan) at an original magnification of X480XX100, and X2000. Before taking the photograplessample
of bead was coated with gold in an argon atmospingian ion sputter coater ((Jeol, JSM 1260, Jaf@mjrent: 20
mv and time: 120 seconds).

Micromeritic Properties and Shape Analysis
AR, CCI and HR studies were performed on LP4 usifigesaid described methods for TP4. Similarly, doape
analysis, photomicrographs of randomly selectegdll@ts were taken and analyzed.

Drug Content

Five gram pellets from LP#ere taken and powdered finely. The powder equitate 15 mg of GPZ was dissolved
in 50 ml of methanol. The contents were filtered &ml filtrate was further diluted to 50 ml usingethanol. The
absorbance of resulting solution was measured4ngy, using methanol as blank. The drug contentoatulated
taking 237 as the value of A (1%, 1 cm) at the mmaxh at 274 nm.

In Vitro Drug Release Studies

Exactly weighed 366 + 0.5 mg of pellets from LBduivalent to 10 mg of GPZ were subjected to delgase
studies (n=3) in USP type Il dissolution test appas (TDT 08 L, Electrolab, Mumbai, India) in 90Q rof 0.1N

HCI for first 2 hours followed by phosphate buffgiH 6.8) for next 10 hours (37 + 0°%€ and 75 rpm). 5 ml
aliquots were withdrawn for analysis and replacgdequivalent amount of blank. The samples wereyaedl at
274 nm by double beam UV visible spectrophotomgtasco V-530 UV). The data obtained were put in P@&30

V 3.0 (Pune, India) software to type the drug redekinetics.

RESULTS AND DISCUSSION

Process Development Studies

For all batches of pellets (TP1-TP9) the processimg was found ranging from 39-64 min. and thecpatage
yield, was 88.73-99.71 w/w, both got decreasild increasing concentration of HPMC and PEG.[IBg trend has
been supported by the values of regression coefiii andp, (Table II).

Table II: Regression Coefficient values for selecteevaluation parameters

Sr. No Regration coefficient Bo Bl B2 p11 p22 p12

1. Percentage Yield 93.177 -1.064 -1.6 .004 -0.136 -0.074
2. Mean geometric diameter (MGD) 905.556-45 15 1.667 1.667 -7.5

3. Kawakita constant ‘a’ 0.149 0.013 010. -0.016 -0.008 0.011
4. Kawakitaconstant ‘b’ 0.132 0.001 -0.004 0.006 0.012 -0.012
5. Crushing Force 606.044  -4.6 27.4336.28 -7.967 5.95

6. % Weight Loss 0.164 0.072 -0.026 1@.0 -0.009 0.008

7. Mean yield pressure (MyP) 1.58 0.0610.09 0.02 -0.095 -0.174
8. Tensile Strength 2.354 0.219 0.299 .286 -0.272 0.027
9. Compactibilitycfma) 2.19 0.189 0.265 -0.278 -0.253 -0.008
10. Compression Susceptibiligy ( 0.965 0.082 0.037 -0.107 0.257 0.17

Evaluation of Pellets

Shape Analysis

For pellets, the values of AR, in the range of 11 are acceptable for sphericity (table IIl).p2®, Especially for
batch TP4 and TP7, the AR values are close to denlining the role of low level of PEG in sphenciCircularity
factor, shape factor and RF gave further eviderfcgpbericity with values close to unity, equivaléatperfect
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sphere, for TP4. The comparison of TP4 with sugadlets showed insignificant difference between tihe with
respect to AR, SF, Circularity factor and RF valaeR < 0.05.

Table Ill: Shape and sphericity parameters for talcpellets and sugar pellets*

Batch Code  Aspect Ratio  Circularity Factor Shape Factor  Roundness Factor

TP1 1.115+0.052 1.035+0.037 0.999 + 0.000 180Mm00
TP2 1.124 +£0.128 1.084 £0.160 0.974 +0.067 1686970
TP3 1.160 £0.126 1.114 £ 0.164 0.943 + 0.064 1487158
TP4 1.070 £0.029 1.010 £0.069 0.999 + 0.000 1:60Mm00
TP5 1.178 £0.064 0.939 +0.470 1.377 £0.998 0907482
TP6 1.164 £ 0.107 1.218 £0.470 0.972 +£0.047 19864110
TP7 1.068+ 0.282 1.218 £0.161 0.886 +0.021 1204062
TP8 1.273+0.198 1.438 £0.159 0.919 +0.063 1407158
TP9 1.158 £ 0.049 1.280 £ 0.127 0.967 £0.04 1007116

*indicates Average +SD (n = 10).

Figure I: SEM images of TP4 at magnifications of (A60X (B) 2000X.

Micromeritic Properties

The MGD of talc pellets was in the range of 8500 im, and was found to decrease with increas&® €ontent
and decrease in HPMC content (Table V). The anfjtepose ) for all batches was found in the range of 25% 30
showing excellent flowability of pellets and it wkmind to increase with increase in PEG and HPM@ead. CCl
value was found to be 9.00 £ 0.70% and HR, bela®b,1showing excellent flowability of TP4. CCl wasuhd
maximum at highest levels of PEG. And, there wasgimificant difference® < 0.05) between batch TP4 and SP
with respect to aforesaid parameters.

Table IV: Data for Micromeritic and Mechanical Properties and of talc pellets*

Batch MGD (um) AR CClI (%) HR Kawakita constants Crushing Force % Weight Loss
Code (0) ‘a’ ‘b’ (N) (friability)
TP1 940.33 + 25.81 + 11.66 + 1.13 £ 0.12 + 0.15+ 5.13+ 041 0.10 +

351 0.22 117 0.02 0.00 0.08 0.001

TP2 950.66 + 27.01 10.00 £ 111+ 011+ 0.13+ 5.44+ 0.66 0.085 + 0.00
5.17 0.33 0.00 0.00 0.00 0.02

TP3 970.66 + 28.16 + 10.00 111+ 0.11 + 0.15 + 5.87+0.83 0.03 +£0.00
7.24 0.15 141 0.03 0.02 0.05

TP4 890.00 + 26.39 + 9.00 + 1.09+ 0.19+ 0.13 + 6.00+ 0.51 0.18 + 0.00
2.84 0.33 0.70 0.01 0.02 0.06

TP5 910.00 + 27.43 + 12.00 £ 113+ 0.13 + 0.13+ 5.76+0.71 0.16 +0.002
3.48 0.35 0.00 0.00 0.00 0.04

TP6 920.00 + 28.62 + 12.00 = 1.13 £ 0.10 + 0.16 + 5.90+ 0.58 0.14 +0.00
5.11 0.60 0.00 0.00 0.00 0.04

TP7 850.66 + 27.68 13.33 1.15 % 0.11 + 0.17+ 4.74+ 0.45 0.24 +0.00
3.61 0.31 0.00 0.00 0.01 0.05

TP8 860.33 + 28.19 + 12.00 £ 113+ 0.16 £ 0.14+ 5.72+0.38 0.22 +£0.00
4.15 0.10 0.00 0.00 0.02 0.05

TP9 880.66 + 29.21 + 13.33 1.13 £ 0.15+ 0.13 + 5.71+0.44 0.12 + 0.00
3.25 0.45 0.00 0.00 0.00 0.06

*indicates Average +SD (n = 3).

Kawakita Analysis
The present study has demonstrated that, valua’ofalue is less than ‘b’ in all batches indicatirexcellent
flowability and densification (Table V).
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Crushing force (CF) and friability determination

Our previous study incorporating 12.5% w/w of HPMIRd using 5% w/w of PEG, have shown 4.91NdgBing
rise to satisfactory pellets.[6] However, attenptfurther enhance the CF has been successfullgctedl in
increase in CF, to 6.002 N, which is significantigh (P < 0.05). It was investigated that CF wagensed, as
anticipated, with increase in HPMC content, exdeptbatch TP4, which showed highest CF even atnmeéliate
level (25% w/w) of HPMC (Table IV). Because, at 30%w of HPMC levels, increase in CF was not notadl P4,
highest CF might have been due to total entrapwieiHPMC to TP and minimal loss of HPMC. And the ambof
bridging liquid used might have been adequate/aptinfior batch TP4, and would be inadequate for otia¢ches,
with 30% w/w of HPMC, wherein HPMC has to solvateDCM, and thus, ensuring uniform distribution lire ttalc
pellets. Figure Il shows that CF of pellets wasnid maximum at low level of PEG, and was in agregmeéth
earlier findings. The trend has been supportedaiyes of regression coefficient for HPME£ 27.433), and PEG
(Bi= -4.6). Although, there was significant differenbetween the values of CF for TP and SP (P > 0.05),
satisfactory enhancement in CF has been noted. svi@aaddition to HPMC, the role of bridging liquilneeded to
be investigated in the strength building of pellets

In friability study, the friability of SP was fountb be nil because of its hard nature. Figure bveh that the
friability of TP was increased with decrease in HPkbntent and increase in PEG content, as antazipat

Figure II: Response surface plot showing effect diPMC and PEG content on CF (A) and friability (B).

Crushing Force

Pressure-Relative Density Study

Mean yield pressure (MyP) in Heckel plot indicatis® consolidation ability of pellets. HPMC was fdun
responsible for increase in MyP value as seen jionitaof batches. For all batches, MyP values werthe range

of 1.2 to 1.9 tons which were higher than thosernga earlier.[21] The MyP value was less in baké&#, means

had more consolidation ability.

Table V: Data for compressibility and compactibility of talc pellets*

Batch Code Mean Yield Pressure (MyP) Tensile Strength (MPa) Compactibility ~Compression

Tons (6tmax) Susceptibility
TP1 1.271£0.170 1.381+£0.211 1.287 0.828
TP2 1.373+0.341 1.755 +0.231 1.640 0.978
TP3 1.786 = 0.364 1.858 £0.246 1.735 1.038
TP4 1.199 £0.078 1.634 £0.125 1511 1.839
TP5 1.948 +£0.198 2.481+0.424 2.316 0.611
TP6 1.404 £ 0.095 2.392+0.321 2.238 0.959
TP7 1.759 £0.075 1.742 £ 0.300 1.661 0.677
TP8 1.461 +0.065 2.241 +0.263 2.058 1.092
TP9 1576 £0.134 2.323+£0.233 2.078 1.566

*indicates Average +SD (n = 3).

Pressure- Tensile Strength Relationship

The present study has shown that, with increasthénamount of HPMC and PEG to talc pellets, TS heen
increased, means, strength and extent of intecpdate bonding between solid particles has beemragd. The
contribution of HPMC and PEG both was almost ediaddle II).
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Leuenberger Analysis
Findings suggest that, both the HPMC and PEG iseahe compactibility of pellets. Table Il shotimst,
compression susceptibility was maximum at highestent of HPMC and PEG.

Elastic Recovery
Large elastic recovery value indicates elastic e&tion while small recovery value indicates plasteformation.
The recovery was in the range of 0.07 to 0.16%alfcthe batches and was insignificant.

Moisture Content
The moisture content of representative batch ofgallets (TP4after drying was found to be 0.214 + 0.0114%.

Microbial Contamination
The microbial test performed on talc pellets did slwow growth of harmful microorganism lilescherichia coli,
Staphylococcus aureus, Pseudomonas aerugiand&almonellagenus. The fungi growth also was not noted.

Functionalisation of Talc Pellets

Layering of pellets

In case of drug suspension layering more than 9% ldad was achieved (Table VI). Application of M€ 6 cps,
avoids direct contact of functional coat and actireg, and gives 3% weight gain. While, Sureleasguéous
dispersion of ethyl cellulose) as base coat dematest sustained release of glipizide at 15% weigim.

Table VI: Composition and Conditions of Coating Pra@ess (Pan Coating) for Talc pellets*

Particulars Drug angolymer coats
Drug suspension HPMC 6¢cps  Surelease coat

layering (GPZ) (2.5% wiv) (15% wiv)
Percent weight gain 10 mg/ 300 mg beads 3 15
Solvent composition DW (50 mL) containing 3% w/¥ RVP-K30 DW DW
Coating pan speed 35+2 40+2 40+ 2
Inlet air temp. (°C) 60+3 65+3 65+3
Product bed temp. (°C) 58+2 63+2 63+2
Flow rate (mL/hr) 12.5 13 12

*DW means distilled water

Figure IlI: (A) Overlain PXRD spectra of glipizide coated talc agglomerates (LP4), (B) Overlain DSC sptra of glipizide and coated talc
agglomerates (LP4).
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PXRD and DSC studies

PXRD showed that, the values of d spacing seemii@ grug GPZ have not been changed in LP4 (Fiduk& The
reduction in number and intensity of peaks in a#deP4 was due to reduction in crystallinity of drin suspension
form, due to milling and dilution of drug. This adandes that, no any polymorphic change has takacepih GPZ
during the coating process.

The DSC of GPZ has shown sharp endothermic peaksmonding to its melting point at 210@, and its energy
has been reduced in LP4, may be due to diluticecefFigure 111B).

In addition to this, a small endothermic transitias been noted in LP4, at %D due to T of the polymer system.

Scanning Electron Microscopy (SEM)

The SEM photographs revealed the finer surfaceacieristics of pellets demonstrating presence afllsminiature
pores on the surface of TP4 due to the channetseiduring the diffusion and evaporation of DCMnfrthe core
to the pellet surface (Figure IB). While, of LP4osls that uniform coat of polymer over the talc e&liresulting
into a smooth surface, increased sphericity andpgisarance of small pores observed on uncoatedhédikets
(Figure 1V).

Figure 1V: SEM images of LP4 at magnification of (4 40X (B) 100X.

Micromeritics and Shape Analysis

The LP4 showed an angle of repose of (25428.84) which is less than for uncoated TP4. Similbservation has
been made in case of Carr’s index (7.312 * 0.278) lausner ratio (1.035+0.010). The sphericity peters of
coated pellets were AR: 1.094 + 0.054, SF: 0.99&;utarity Factor: 1.073 + 0.287 and RF: 1.000 #0D. The
pellets remained exactly spherical after the cggpirocess (Figure IVA).

Drug Content
The drug content of LP4 was found to be 96.27 #%3This was within the limit given by British Pinagcopoeia
(90-110%) for GPZ formulation.[22]

In Vitro Drug Release Studies

From Figure V, it can be seen that LP4 and markstesfained release formulation showed similar delgase
profile. In first two hours of drug release stu@yl(N HCI), LP4 released about 19 * 1.3% of druglevbnly 10 +

0.76% of drug was released from marketed formulatid the end of 12 hours, LP4 showed 94 + 4% delgase
while only 71 + 8% of drug was released from magHefiormulation. This increase in % drug release besause
of more surface area of pellet exposed to dissoiuthedium. Both the formulations followed Higuchatmix

release model throughout the entire study. It wesealed that drug release could be sustained frévh hy

increasing the thickness of functional coat of pudy. The similar findings have been noted for gith@eniramine
maleate loaded non-pareils at 12%, 17% and 21%ncphivels.[23] Also the rapid release from hydritiptcore

material (non-pareils) was noted, failing to sustéiug release showing importance of core materigberties. As
per USP, Sustain release tablets should releasstaterl amount of drug, after 1 hour: 0-15%; aftéwours: 25-50
%; after 9 hours: 50-75 % and 24 hours: NLT 85 %« formulation satisfies the condition (Figure V).
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Figure V: Plot of cumulative % drug release of LP4(blue) and Marketed formulation (pink) versus time
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CONCLUSION

Significant improvements in strength of talc pelefprepared by WSA), was successfully carried oyt b
incorporation of higher % of HPMC. Factorial studgmonstrated that, HPMC is not the sole contribtdamards
strength building, because, at highest amount dfl8R30 % w/w), pellet strength reduction was notetiereas,
strength was maximum at 25 % w/w. Tensile stremgiirovements have been noted with increase in HR¥iC
PEG both. Since, amount of bridging liquid used wasie in all batches of agglomeration, bridgingitigmight
have been inadequate, to solvate HPMC, thus lackiatpcular networking of HPMC in pellets. Hencertlier
studies are needed to be undertaken to demonstmteole of bridging liquid, along with HPMC, inrehgth
building of pellets. Also the effect of shear imjear by stirrer on the consolidation of pellets amthsequently
strength needs to be investigated.
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