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ABSTRACT

Present research was an attempt to develop a Statisrelationship between physicochemical propeetiof
polymers and physical characteristics of fast digmating tablets of ibuproferPolymers are generally used in
formulation to provide effective drug delivery gias well as good physical appearance. Here, several
physicochemical properties of three different paysn were calculated and correlated with formulation
characteristics of ibuprofen tablets. Further, atsdtical model with good correlation coefficienasvused to
explain the effect of different properties of padysnon evaluation parameters of tablets. Compatyblbetween
ibuprofen and different polymers was confirmed tiglo Fourier transform infrared spectroscopy analysis. All
evaluated parameters for tablets such as weigfiformity (0.21+ 0.33 to 0.52 +0.42 %), drug contg98.12 +
1.97 to 101.32 + 2.24 %), hardness (4.30 + 0.054142 + 0.06Kg/cnf) and friability (0.157 + 0.035 to 0.323 +
0.032 %)were found to comply with official limit®eveloped statistical models for tablet hardn@sgarelation
coefficient: f= +0.9597), friability (P= +0.9480) and disintegration time % +0.9989) indicated a good
correlation between response under study and éiffiephysicochemical properties of polymers witmidigant
analysis (F-test). Developed statistical modelgldédave an ability to suggest the top physicochahproperties
that need to be highly considered in selection olfympers for formulation with desired quality attites.
Additionally, such approach could be able to prédie formulation composition in advance and hesamee time,
material and formulation cost.

Keywords:. Statistical modelPolymer Ibuprofen Disintegration time, physical properties

INTRODUCTION

For effective delivery of drug to the desired sifeaction, drug need to be formulated into suitaddsage form.
Additionally, a formulation with good physical stgth is needed to withstand the mechanical shockngl
handling and shipment. All these problems can lxeessfully overcome by incorporation of suitabléypteric
excipients into the formulation. Therefore, seleatiof suitable polymer composite is the most imaatrt
prerequisite in designing a formulation with dedigharacteristics. This would not be achieved withmroper or
extensive knowledge of physicochemical properti€epolymers. Such polymeric properties representing
structure of polymer need not to be estimated émpartally but can be calculated theoretically witke of
commercial software application. It has been rembithat these properties tend to decide the wétyalhind
disintegration of drug from its dosage form [1,Bherefore selection of polymer/s based on studgroperties by
computational analysis would contribute efficiently deciding a formulation composition with desirgdality
attributes. A statistical relationship would sudgi®e best suited polymeric system for formulataspolymeric
properties are likely to have significant relatioith hardness and disintegration of tablets. Ste#isor quantitative
structure-property relationship (QSPR) modeling caldtes the molecular descriptors representing the
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physicochemical properties based on the informationtained in structure of polymer [1,2]. Subsedyeit
correlates the calculated properties with propertger examination to develop a mathematical modgi tigh
predictability for deciding a formulation compositi through selection of best suited polymer or pway
composite. Such approach will have a very good ohpa upcoming formulation development work through
saving of material, time and formulation cost o&phaceutical industry.

Therefore, present research was aimed to develsfatestical model with good predictability for sefien of
polymer/s in formulation design by correlating sevephysicochemical properties of different polymewith
physical characteristics of formulation. This was@mnplished by selecting three different polymeosif cellulose
semi-synthetic and synthetic class. lbuprofen (IBRs selected as a model drug representing acatagory.
Total of three tablet formulations have been pregand characterized for different post-compresgamameters.

MATERIALSAND METHODS

Materials

IBP was kindly supplied by NuLife Pharmaceuticafuite, Maharashtra, India) as gift sample. Crosdérsee
sodium (CCS, S.D. Fine-Chem Ltd., Mumbai, Mahanashindia); Crospovidone (CPVP, S.D. Fine-Chem ,Ltd.
Mumbai, Maharashtra, India) and Sodium starch diteo(SSG, S.D. Fine-Chem Ltd., Mumbai, Maharashtra
India) were purchased. Starch, lactose, fumedasdicd magnesium stearate were purchased from Rbseal,
Mumbai, Maharashtra, India. All other ingrediensed in study were of analytical grade.

M ethods

Compatibility between Drug and Excipients

Identification of IBP and Standard Curve

Solution of pure drug (IBP) was scanned within &rgf 200 to 400 nm for identification using UV-\b&
spectrophotometry (Shimadzu Corporation, UV-180&pah). Serial dilutions from stock solution of I1BR
hydrochloric acid buffer pH 1.PISP (United States Pharmacopoeif] were made and analysed at obserugg
for preparation of standard curve [4].

Fourier Transform Infrared Spectroscopy Analysi3IR)

FTIR analysis of pure drug (IBP) and tablet forntiolas (F1 to F3) was done to check the compatbbitween
IBP and excipients using KBr method by Jasco FT1R&recording spectrometer within scanning rangé0&f to
4000 cnt and the resolution at 1 ¢hji4].

Formulation of Tablets

As per composition given in Table 1, a total ofthbatches (F1 to F3) of granules containing IBRevpeepared by
wet granulation technique. For this all powder adients were first obtained in uniform particleeskry screening
through mesh size 180 microns and then distilletekvaas added as granulating agent to obtain powdéemass.
This wet mass was converted into granules withaumifsize by screening through mesh size 850 micaodsthen
dried for 1 hour at 60 °C using hot air oven (Biechinics India, Mumbai, Maharashtra, India). Afteyidg, the

granules were once more screened for uniform siiegumesh size 600 microns. Further magnesiumattears
lubricant and fumed silica or aerosil as glidantevadded to final mass of dried granules. Driechgles (600+5
mg) were then compressed into tablets for 4 — Eigtonstant hardness by using 8-punch rotary tabésisp(CIP
Machineries Pvt. Ltd., Ahmedabad, Gujrat, Indiafhwa set of die and 12-mm round flat-faced puncfierA
compression, the tablets were allowed to hardeaimd) elastic recovery by keeping at ambient comuktifor 24

hours [5]. Tablets so prepared were evaluated fonarous post-compression parameters: drug contexight

uniformity, hardness, friability, thickness, diameandin vitro disintegration time (DT).

Table 1: Composition of |BP tablet formulations*.

Ingredients F1 F2 F3

IBP 200 200 200
SSG 300 - -

CCS - 300 -

CPVP - - 300
Aerosil 13 13 13
Magnesium Stearate 25 25 25
Lactose 27 27 27
Starch 35 35 35
Total weight of compact(mg) 600+5 600+H5 608+

*All quantities of ingredients are given in mg.
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Characterization of Tablet Formulations

Uniformity of Weight

From each batch (F1 to F3) randomly total 20 tabletre selected and by using electronic balancengiizu
AUX220) individual tablet weight was taken. Furti¥érdeviation of individual weight from average waigvas
calculated. As per official limits not more thanotwf the individual tablet weights should deviatenh the average
weight by more than * 5% (for 250 mg or more) tegthe uniformity of weight test [6-8].

Drug Content

Drug content of from each batch (F1 to F3) was rdeiteed by powdering the pre-weighed sample of astld0
tablets in glass mortar and pestle. Further acelyrateigh the powder equivalent to 200 mg of ibdenoand

dissolve in 100 mL of phosphate buffer pH @8P. Resulting solution was suitably diluted, filteradd analyzed
spectrophotometrically (Shimadzu Corporation, U\NBQ8Japan) at 221 nm using phosphate buffer pRU6Bas a
blank [9]. By using standard curve, ibuprofen conbtef tablets was calculated. Each batch was etedum

triplicate (n = 3) for estimation of drug content.

Hardness

Hardness of at least 3 tablets from each batchd3) was determined using Monsanto-type hardrestsr (Lab
Hosp Corporation, Mumbai, Maharashtra, India). Thdicator scale was set to zero after placing tiglet

diametrically between the fixed and mobile surfat¢he tester. Then the force required (tablet hesd) to break
the tablet was measured in Kg/fcja)].

Friability

Friability of tablets from each batch (F1 to F3)svevaluated in triplicate (n = 3) using Roche fitatbr (Electrolab,
Mumbai, Maharashtra, India). Randomly selectedallets were weighed and placed in plastic chamdalving

at 25 rpm for total of 100 revolutions allowing ketbdrop across 6 inches height per revolution exttied to
combined effect of shock and abras{td8P)[10]. Subsequent to 100 revolutions tablets wemsaved from plastic
chamber, dedusted and reweighed for calculatigreafentage friability (F) by using equation 1 [8],

W - W
F=——x100 . 1
W

i
Where, Wand W are initial and final weights of tablets.

Tablet Dimensions

Uniformity in tablet dimensions was evaluated foleast 3 tablets from each batch (F1 to F3) bysueag the
crown-to-crown thickness and diameter at 3 differpaints of each tablet using digital vernier qadli. The
permitted limits for diameter and thickness are4: & the tablet size.

In vitro DT

In vitro DT for 6 tablets from each batch (F1 to F3) wasdeined by inserting disks after placing one tabiet
each tube in disintegration testéBP (Electrolab, ED-2L, Mumbai, Maharashtra, Indiajnnersion fluid used was
900 ml of distilled water maintained at 37 + 2°@eTtime (seconds) required for the complete dignatiion of the
tablet together with no sign of palpable mass @ttlbe was recorded as DT. The test was performgdplicate for
each batch (n=3) [11].

Development of a Statistical Model

Descriptors representing structures of polymerseveaiculated by drawing molecular models in Vlifelstular
Design Suite (MDS) 4.2 and subsequently energy mizad using the Merck Molecular Force Field. A tata
more than 100 physicochemical descriptors of eamlynperic structure were calculated representindedift
physicochemical sub-classes. Moreover, a set ofriggsrs was selected on basis of best correlatioserved
between calculated descriptors and various physibafacteristics of IBP tablet formulations. Suhsatly,
descriptors showing significant effect (more th&hdescriptors) were selected for further correfatimalysis by
calculating the correlation coefficient for eactscigptor with response variable. Ultimately, a sétdescriptors
showing best correlation and considerable impactpooperty under investigation was selected for rhode
development. Further, by using random data selectiethod various statistical models were develdpesligh use
of training set molecules having known data of oage variable. Subsequently, the predictabilityde¥eloped
models was tested against the test set moleculgishwas not included in model development procéssm
above data, different sets of independent variafgleset of 5 descriptors) were selected and preddsg multiple
linear regression (MLR) analysis against one resporariable (for e.g. hardness) by using user édfivariable
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selection method in Vlife MDS 4.2 commercial softedo yield several (at least 4) models. Ultimatelymodel

with best correlation coefficient and minimum stardl error was selected to study the effect of iedéepnt

variables (polymeric properties, Table 2) on resgowariables (physical parameters of tablets) sischardness,
friability and DT. Mathematical models so developealld have an ability for early prediction of bestited

polymer system and hence, formulation compositarrdésired characteristics.

Table 2: Physicochemical descriptors selected for model development

Sr. Name of descriptor Description

No.

1. H-Acceptor Count Number of hydrogen bond acceptimmna

2. H-Donor Count Number of hydrogen bond donor atoms

3. SA Hydrophobic Area vdW surface descriptor showigdrophobic surface area (by Audry method using®lo

4. XA Most Hydrophobic | Signifies distance between most hydrophobic anddpflic point on the Van der Waals surface (vdWV)
Hydrophilic Distance surface.

5. slogp Log of the octanol/water partition coeffidigincluding implicit hydrogens). This property & atomic

contribution model that calculates logP from theegi structure; i.e., the correct protonation state.

RESULTSAND DISCUSSION

Present investigation was aimed to evaluate thie retease of IBP (acidic class) tablet formulasigmepared using
three different polymers. Subsequently, the evadngbarameters such as hardness, friability iandtro DT were
correlated with calculated set of polymeric phystwamical descriptors. This resulted into generatibstatistical
models with ability for early prediction of formtien composition.

Compatibility between Drug and Excipients

Identification of IBP and Standard Curve

IBP was identified by recordinfjn.x at 221 nm in hydrochloric acid buffer pH ISP as reported in previously
results [9]. Calibration curve of IBP &t (221 nm) indicated the correlation coefficierf) @s 0.9988; slope as
72.559 and intercept as +0.1003 in hydrochlorid &ciffer (pH 1.2).

FTIR Spectroscopy

Additionally, pure drug (IBP) was identified by @bvsing principal peaks in FTIR spectroscopy usirigy knethod
(Figure 1). FTIR spectra indicated the principabke for pure IBP at 2961.52 (GHasymmetric stretching
vibrations); 2874.38 (CH asymmetric stretching vibrations); 1716.34 (C=Q@etshing vibrations); 1512.88
(aromatic C=C stretching vibrations); 1421.28 (CB-Geformation); 1325.82 (OH in plane deformatidkt®31 (C-
C stretching); 1072.23 (=C-H in plane deformatioB$6 (C-H out of plane deformation); 785.85 (Cidcking
vibrations) which were in agreement with previousdported reference peaks. This confirmed the nutdeasa-
Methyl-4-(2-methylpropyl) benzeneacetic acid [13-14

Additionally, all these principal peaks were fouladbe retained with very small or negligible shigfiin all tablet
formulations (F1 to F3) indicating compatibility tbeeen IBP and polymers in tablet formulation (Figut).

Therefore without losing the potency, IBP can Heatively formulated into tablet formulations witise of selected
polymers.
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Figure1: FTIR Spectrum of Pure IBP and Tablet Formulations (F1 to F3).
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Characterization of Tablet Formulations

All tablets prepared for each batch (F1 to F3) wietend to be with zero defects and smooth surfaejn shape
without change in odour, colour as well as no aigyns of sticking and capping. Following post-congsien
parameters have been estimated for prepared |B&gdlom all batches.

Table 3: Evaluation parametersfor |BP tablets*

Batch Code F1 F2 F3
Uniformity of Weight (% deviation) 0.21 +£0.33 0.520.42 0.41+0.53
Drug Conterit(%) 98.12+1.97| 101.32+2.24 100.09 +1.53
Hardnes5(Kg/cnt) 4.42 +0.06 4.36 £ 0.05 4.30 + 0.0
Friability” (%) 0.157 £+0.035| 0.277 +0.03p 0.323 + 0.032
Thicknes$ (mm) 3.97 £ 0.029 3.99 + 0.056¢ 3.98 £ 0.044
Diametef (mm) 11.97 £0.028] 12.02+0.04F 11.99 +0.018
Disintegration Tim&(sec) 57.33+4.04 35.67 £5.03 20.00 + 5.56

*All values are expressed as Averag8D, where n =

Uniformity of Weight

The lower percent deviation observed between 0.2138 and 0.52 + 0.42 % (Table 3) indicated unifibynm
weight of tables from all batches (F1 to F3) withemge of acceptable official standards (£ 5% d@wiafor 250 mg
or more average weight) [6]. This was due to thedgfiow characteristics of granules, uniform dilirfg for
constant weight that resulted into compressiombliets for constant hardness.

Drug Content

Uniformity in drug content has been observed fotadlet formulations (F1 to F3) between 98.12 ¥71to 101.32
+ 2.24 % (Table 3) of IBP which was within the goi@ble standards as ibuprofen tablets containesstthan 95.0
per cent and not more than 105.0 per cent of stedamount of GH,50, [15].

Hardness

All tablet formulations (F1 to F3) possesses goatimanical strength with sufficient hardness betw&8&0 + 0.05
and 4.42 + 0.06 Kg/cm(Table 3) to encounter the mechanical vibratighsod hardness of tablet is indicative of
increased densification and reduced porosity wigh effect of higher time required for tablet disigtation.
Observed hardness for all tablet formulations wagdod agreement with results observed for tabiabifity and
DT.

Friability

Friability for all batches (F1 to F3) was obserweithin range of 0.157 + 0.035 to 0.323 + 0.032 %aH{iE 3) that
complies with the prescribed pharmacopeial limfte@t more than 1% [10]. Inverse relationship betwériability
and harness of tablet has been observed. Lowdrilityaobserved is suggestive of tablets with gdwhdling
property and resistance against the mechanicahtuilms encountered during processes associatedmttine,
packaging and transport.

Tablet Dimensions

The results for thickness (3.97 + 0.029 to 3.99.856 mm) and diameter (11.97 + 0.028 to 12.02 #D.&m) of
tablets from all batches (F1 to F3) has been obksefVable 3) within the allowed limits (x 5%) ofetltablet size
indication uniformity in tablet dimensions.

In vitro DT

In vitro disintegration study was performed to ascertainctraplete availability of drug from its dosage fofon
dissolution and hence absorption across the bicddgnembrane. It has been observed that the festeof water
penetration inside the tablet leads to reductiotinie required for disintegration and dissolutidherefore addition
of disintegrant with high and quick water uptak@asity in tablet is preferable for faster disintggrn of tablet.
Additionally, particles of disintegrant found tovadop the high disintegration force which is theimaause
responsible for tablet breaking by swelling phennameln vitro disintegration test for tablets from all formulats
indicated the faster rate of disintegration (witBhsec).

In present study, the slower rate of tablet digjradon has been observed for batch F1 (57.33 4 €e@) containing
SSG superdisintegrant. This was due to the comiparktwer water uptake capacity and hence wettinitjty of
SSG than CCS and CPVP. However, tablets from bB&ZHCCS) showed intermediate DT (35.67 = 5.03 sec)
indicating faster disintegration than SSG. This atisbuted to the faster wetting and swellingles ihechanism for
disintegration of tablet. Relatively faster ratedidintegration of tablets (20.00 + 5.56 sec) frioatch F3 (CPVP as
superdisintegrant) has been observed. This watedeta the highly crosslinked structure of CPVF tlfbows the
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faster and higher water uptake and entrapment derwmolecules with net result of immediate swelling
Additionally, the faster capillary action of CPV&gether with marked hydration capacity and veryutgrtendency
for gel formation could have contributed for fastiggsintegration. It has been reported that CPVRepred wicking
as the major mechanism for disintegration of tablet

It has been reported that disintegration of tabtetstaining SSG and CCS individually resulted ifdomation of
coarse and fine primary particles, respectivelynd¢¢e such difference in size of particles formeterafablet
disintegration could have an considerable effeet ¢he disintegration and ultimately on dissolutiofile.

Development of a Statistical Model

After drawing and energy minimizing the moleculapdels of selected polymers using Vlife MDS 4.2 caancral
software, more than 100 physicochemical descriptmrsproperties of each polymer were calculated.eAft
correlation analysis, different sets of 5 descriptovere prepared (independent variables) and subsdy
processed by MLR analysis with various physicalrabteristics of tablet formulations such as hardné&gability
and DT of IBP (response variable) to generate astld models. From this a best statistical moddh Wwigh
correlation coefficient and least standard erroab{@ 4) with acceptable precision and good qudiviita
predictability for each property under investigatio

Table4: MLR analysis data for developed statistical models*

Regression Coefficients

- No. Name of Par ameter Hardness Friability Disintegration Time
1. r’ +0.9597 +0.9480 +0.9989
2 | Fotes 14.2898 109347 5516615

’ (Analysis is significant)| (Analysis is significant)| (Analysis is significant)
3. Standard error +0.0223 +0.0293 +0.9035
4. Intercept (Mean response) +2.996 +12.913 +400.714
5. H-Acceptor Count -0.204 +1.671 +47.289
6. H-Donor Count +0.188 -1.524 -40.698
7. SA Hydrophobic Area +0.005 -0.041 -1.173
8. XA Most Hydrophobic Hydrophilic Distance +0.172 787 -55.213
9. slogp -0.218 +1.699 +45.881

*where P and ¢ are calculated and predicted correlation coeffiti
A statistical model for individual physical properf tablet formulation was explained as below:

Hardness
Hardness= —0.204x H_ AcceptorCount 0.188 H_DonorCoutit 0.085 SAHyairabicAre:

+0.172x XAMostHydrophobicHydrophilicDistance 0.218<  slogp 2.99+ 0.0223

A statistical model developed for hardness (equatjpshowed good correlation between all 5 polymproperties
and hardness of IBP tablet$ & +0.9597) with mean response as +2.996 and lostastlard error (0.0223) as
given in Table 4. F-test (14.2898) indicated thaalgsis is significant i.e. all independent var&alsire having
significant impact over hardness of IBP tablet.réfation coefficient = +0.9597) indicated that 95.97 % of the
change in hardness of IBP tablet can be explainedhb change in the 5 independent variables. Toeref
developed statistical model (equation 2) in presamndy is having good predictability for hardne§$8P tablets on
basis of the polymeric properties. ‘H-Acceptor Cowshowed a significant negative impact on tablatdmess
(regression coefficient = -0.204, Table 4). ‘H-Apta Count’ descriptor specifies the number of loggm bond
acceptors groups in polymer structure. This indisa@ decrease in tablet hardness with use of agolgaving high
hydrogen bond accepting ability. Hence, ‘H-Accep@munt’ of polymer must be highly concerned in st of
polymer for formulating a dosage form with suitaltlerdness. However, ‘H-Donor Count’ exhibited ahleigt
positive impact on hardness (regression coefficien{).188, Table 4) indicating increase in tablatdmess with
inclusion of a polymer having high hydrogen bondaling ability. ‘H-Donor Count’ descriptor represgrihe
number of hydrogen bond donor atoms in structuneréfore, any polymer with higher ‘H-Donor Coumtdicates
stronger bonding through hydrogen bond formatiothwvadrug that result into improved hardness of tablée
observed results (regression coefficients) weregand agreement with general inverse relationshgt #xist
between ‘H-Donor Count’ (+0.188) and ‘H-Acceptor ¢ (-0.204). Additionally, ‘SA Hydrophobic Area’
showed a least positive effect on hardness of tabdgression coefficient = +0.005) as given in [Eab. ‘SA
Hydrophobic Area’ descriptor represents a vdW s@féhat denotes the hydrophobic surface area (byryAu
method using Slogp). The positive coefficient ajression signifies the increased hardness of tabletesence of
polymer with higher hydrophobic area. SubsequentHdonor Count’, ‘XA Most Hydrophobic Hydrophilic
Distance’ indicated a good positive impact on hesdn(regression coefficient = +0.172, Table 4)ndgcative of
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increased tablet hardness and strength with addibio polymer with high polarity. ‘XA Most Hydrophab
Hydrophilic Distance’ descriptor calculates thetaiice between most hydrophilic and hydrophobic tpom the
vdW surface that indicates the polarity on polys@rface. Increase in distance leads into reduatimnnet polarity
on polymer surface with net result of increase ardness as like ‘SA Hydrophobic Area’. Howeverogp'
indicated the highest negative impact on tablediass (regression coefficient = -0.218) as giverTable 4
representing reduced hardness and strength ot taltkeincrease in log of partition coefficientlégp’ descriptor
signifies log of the octanol/water partition coeifint (including implicit hydrogens). This properity an atomic
contribution model that calculates logP from theegi structure; i.e., the correct protonation sténce a decrease
in hydrophobicity (partition coefficient) relate® tthe reduced hardness as observed with results'Sar
Hydrophobic Area’ and ‘XAMost Hydrophobic HydropicilDistance’ descriptors.

Friability
Friability = +1.671xH _AcceptorCount— 1.524 H DonorCount 0.041L SAHyabhobicAree 2
~1.787x XAMostHydrophobicHydrophilicDistance 1.699<  slogp12.913+ 0.0293

Developed statistical model for friability (equati8) indicated good correlation with all 5 polyntedescriptors or
properties (- = +0.9480) with lowest standard error (+0.0293)l anean response as +12.913 (Table 4). F-test
(10.9347) indicated significant analysis. From etation coefficient 94.80% of the change in frighilcan be
elucidated by the change in the 5 independent Masa Therefore based on estimated polymeric pti@sethe
developed mathematical model shows a good quawdtadredictability for tablet friability. From Tabl4 a
significant positive impact of ‘H-Acceptor Counthdablet friability (regression coefficient = +1H7has been
observed. Therefore, friability of tablet was fouttdbe increased with addition of polymer havinghar ‘H-
Acceptor Count’. This could be related to the wphisical bonding between polymer and drug in preseri other
ingredients that compete simultaneously with drag olymer surface forming tablets with poor medbain
strength. Conversely, ‘H-Donor Count’ showed negatffect on friability (regression coefficient £.524, Table
4) specifying reduced friability of tablet with ioporation of a polymer having high hydrogen boondat capacity.
Polymer with higher ‘H-Donor Count’ indicates stgam bonding through hydrogen bond formation withgdthat
forms harder tablet with net result of reduce fitigh The observed results (regression coefficg@ere in good
agreement with the general inverse relationshiglyiko have between ‘H-Donor Count’ (-1.524) andAlceptor
Count’ (+1.671). Additionally, ‘SA Hydrophobic Aréshowed a least negative impact on tablet frigpili
(regression coefficient = -0.041, Table 4) whichalso in good agreement with results observed &diess.
Negative regression coefficient indicates the redutiability and improved hardness with increaséydrophobic
area. Highest negative impact (regression coefficie-1.787) on friability of tablet has been olset with ‘XA
Most Hydrophobic Hydrophilic Distance’ as shownTiable 4. This indicates a formation of less friatalblet with
improved strength against mechanical shocks witdlugton in polarity or with increase in distanceveen most
hydrophilic and hydrophobic point on polymer. Corsedy, ‘slogp’ showed highest positive impact oibléa
friability (regression coefficient = +1.699, Tabl¢ representing increased friability and hence pgwdness and
strength related to increase in log of partitioeffioient (logP) or hydrophobicity. Observed resttir ‘slogp’ were
found to be in good agreement with hardness ingesfriXA Most Hydrophobic Hydrophilic Distance’ an8A
Hydrophobic Area’.

DT

DT = +47.28% H _AcceptorCount- 40.698 H DonorCount 1.1%3 SAHydrophdkiea .
~55.213« XAMostHydrophobicHydrophilicDistance 45.88%  slogp400.714+ 0.9035

From a mathematical model developed for DT (equa#ij) best correlation between 5 descriptors and(BE

+0.9989) has been observed. The model exhibiteufisignt analysis (F-test = 551.6615) with mearpoese as
+400.714 and minimum standard error (£0.9035, TdhleCorrelation coefficient indicates that the mfpa in 5
independent variables can describe a change oP%9.8 DT of IBP tablets. Hence, on basis of calmda
physicochemical properties the developed statistmadel could be able to predict the DT for IBP léb
formulations. ‘H-Acceptor Count’ showed a highesnfficant positive impact on DT of tablet (regriess
coefficient = +47.289) as given in Table 4. Accogly, slower disintegration of tablet has been olesd with

inclusion of polymer having high hydrogen acceptiragability. This was attributed to the initialstg hydrogen
bonding formed between drug and polymer where watgecules from immersion fluid compete simultarstpu
with drug for hydrogen bonding sites available wittlymer. This resulted into increased wetting hedce DT of
tablet. Conversely, an opposite and equal negafieet of ‘H-Donor Count’ on DT has been observeshfession
coefficient = -40.698, Table 4) that indicates éaddisintegration of tablet in presence of polyméth high ‘H-

Donor Count’. After contacting with disintegratidimid, polymer with high hydrogen bond donor capaceadily

forms H-bonding with water molecules and simultareedetaching the H-bonding formed with drug caus$asger
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disintegration of tablet. However, a comparativegligible negative impact of ‘SA Hydrophobic Area tablet
DT (regression coefficient = -1.173, Table 4) hasrbobserved. Negative sign for regression coefftdndicated a
decrease in DT associated with increased hardrigablet as hydrophobic area on polymer gets irsedut the
impact of this descriptor on DT is very small anenbe can be neglected. Moreover, ‘XA Most Hydroptiob
Hydrophilic Distance’ showed the highest negatimpact (regression coefficient = -55.213, Table @D of IBP
tablet. Hence, a very faster disintegration oféalglan be achieved with use of a polymer havindy ligtance
between most hydrophobic and hydrophilic point alymer surface. This may lead to further separatibn
hydrophobic and hydrophilic points that may caus#uction of localized polarity on surface of polymwath net
result of increased wetting and reduced DT. Altdwedy, ‘slogp’ showed significant positive effeah DT of tablet
(regression coefficient = +45.881, Table 4) nextHeAcceptor Count’ indicating increased time fasidtegration
with decrease in log of hydrophobicity or partitiomefficient (logP).

Hence, ‘H-Acceptor Count’, ‘H-Donor Count’, ‘XA MeésHydrophobic Hydrophilic Distance’ and ‘slogp’
physicochemical properties of polymer must be dyeaincerned in selection of a polymer or polymgstem for
formulating a dosage form with suitable charactessConversely, the developed statistical models cbeldised
in early prediction of formulation composition fdesired hardness, friability and DT with acceptaiytecision.

CONCLUSION

Statistical models developed in present researciddoelp to predict the hardness, friability and [@F dosage
form which not yet formulated on basis of the pbgshemical properties showing significant impacéné&rated
data can also be used to predict the formulatiomragtieristics for other polymers showing identical
physicochemical properties with polymers processeamirrent study. Therefore, formulation developiressed on
statistical modelling could save time, material &nulation cost of pharmaceutical industry.
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