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Molecular dynamics in the supercooled liquid and glassy states of

bezafibrate and binary nixture of fenofibrate
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!r! solubility lidiled phamaceutlcals bezanbrate and fenofibrate, belonging to BCS da$ 1l druss sere

.omparcd, by investigaii.smoleculr dFamics ofthe fomer ard conFared with the nex( add as a prcbe 'n dn

xpolarhostlolFta@Eofnole.rt.300(Ps300)ofrhehterbvbroadbeddielectkstecdostopv(BDs) other

su?pordng rhemal dd spectoscopic exPerinental ned ard densitv functional theory {DFII ':l'datioos The

BDS exDerinenb ftod tozen sldsy $ate to libidr moltm nate of dre title drugs weE done to eYploE the rold

olpa.afietcr describirg then complq nolecrltu dlnmics md l\c stabiliv ofmorphour phate such as Ela$

u:insid.n iempdatuF lTll, tdperatue daend@ce of G.eldatior times (.q), width of iroduml d*Ije'ior

xndirsroleonrhe ocNndce olJoharicoldnein (JGl lljeldation tisihq index (nl atd appaFn( xdvaiion

ci.rgy of sccondary proceses. Realizing ihat nost of ihe ph&nacelticak have iarou c dnPeslan rhi'h

Li'rits the lisibility ofJc ljelaxarion ar a sepatate proce$ in the dielectic windou' to r6ohe thc conundrun,

rvc hare fudrer qtlored the aarorlhots dynamics of fenonbrate as a P.obein an aPolar hoi polvsiyene ol

n.leculI{eighi soo (ps30o) havins hiSher T: drin the P.lI probe T]]e T! ofbezafibr'c a'd rs300 teno

hbraie dixture were detemined io be 293 i{ and 275 K ftspecrivelv, {hereas the iiactionaL '\poncnt or

(ohlrausr!-lvillid-Watts fmclon ]](tr ofbeafilratc vas detenni'ed to be 0 63 whi'l1is d'ser to Lhar or

iei!hbrate, $lereasthatcfPss0o lenofiLrate mixture was found to Lre rn!ch broade'wi(h a valuc of 0 39, all ii

rire yicinity ofTg. Even drolgn pnvd dedeased in binarynixtt.e olfeooffbrai' Bhar conrp'red toj6!u:e lod

dne to con.entation flu.eaiions and other aspdc6, but clld crv$allizario' rendentt was absem and Tr i5

elevatcd than drt olfmolibrate. Due to hiSlie.Tr inan that otien.fibrats, an'|Ph'!sbezanbrxreis more nable

th.n feno66rrte. Fiaally, lsingluanrunconputatio.al calculations usins DFT tie feleEnt nerible plns ot the

tuo drus.r.lecules. vhose notions nanifeis the se.onddry lrcluaiion was idcfuified bv 'alculatirtg foienrial

endsy;ade6and dipoLe noinenG onFlared dihedral.nglP s.as, as no erleri'nenhl technique is aElable

lnsuing soLubility dd p@eabiliv is $e Ht.c0lean tani d acuve

pharf,aceutical inSrcdist (A?I) for oral delive4' has to acconPlish for

;etti.g ef6cient absorpbon md optimal therapeutic lpllication [:l )]

Despite tdiols st ategi$ dd intelliSent p.olocols in 'nh'nce the

bioavailabilitr, a Sood rdber A?Mail to nniil lhis test, maidv dle to

roor water solubility, according to rhe bio pharmaceutics cidsification

sysrd (BCs) 13,41, dd hoce the inprovendr ol drus soldiLitv is

de ofthe Plonindt aslecrs ofdrug develolmcnl Pro'es i3 9l The

severiiy of tire sjtuation can be rcad liom (he lact tirai ah.!t 40% of

dd8s wait for the nart€r app.oval, and 90% ofnolecules in lhe drng

discovery pipeline arepoo y ilateFsohble i rr Reilizilc the situa_

tio., drff€ren(sohbi]ny enha.ce.rent lactlcs are already i! !.actice, o.

inodifoi.g the API vi! physical a.d che.rical roul.s without losing its

potocy. Anong these, amorphous lorn lation ofpoorlv Nater soluble

dtugs, and their stabilizatio!, nas become a pronising aPFoach i'rl,

which cdprovidc siSaificart improlenents in lhe sllubilitv, ro arnin

enhanced bioavailabiliry vis'e vis to their crystalline comreIparts Nhen

adrni ste.ed orally :l!.1. Horvever, all the accon\dkted benelirs l.ofl

-"-eponii"s autnor, Molmed shdl ) Thavtn, DeFrtnent of ?hvsics, calicut Univerirl' trl appu rD dntlcr' (erh Indi r'
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