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IPREFORMULATION StuDIES l

o Peformulation dtudies are a cntical s%maﬁ in the deuelopmen’f of

harmaceuticol produds |
studies are conduded before the fomnulakion of a drg

product  and lnuolue the choractesizalion of physical , Chemical

2 mechanical pestes of dlu Lubslonces, -
® Preformulahon smdueg R[ potentiol lssues with the
dm(ﬂ, aubstone  thot m its  perfsmonce, - Stability

manuPac‘fumbm’ry

Gopls € Ob|°ed1'ue's
® Chamcterzohon of phyeicochemial - propeshies of dru(]s o undergiond)

how it Dehawes .
o Seledion Of suitable excipents that Is compaiible with dru%

To formulate an dlegant , Safe € effectve  dosage foom  with
od b!buuollt'bih‘w.
y fomuoke new dosaac fosm of olready  exid dru%_.
o for Fwluaion of diugs Stabilty under various onditons
Yo detemine it shef life £ stora fequiments, .
® Ewsunn% that the fosmulahon can be manufacured oF a

lar%er scole.  Without Iaslnta, eﬁca% ov S\‘ablll%
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STuoy OF Puysicochemicol Pmper{ies of Dm&s

* The physicochemical - propeshies of du hg) are esenhia)  charackishe
that infiuence their ’Fovm\dahon by, bioaailibilty <
overolt  therapeutic ~ effechveness .

® Pollowing. are mojor  physicochemianl - propesties - of dm% Substances
evaluated 1 pre fopmulation fesearch

Phusical Pmpelh'es
® Physical Fomn  ( Gystal € Amorphous.)
* Patide Size
® Paride Shape
® Flow fropeies
® Soubiity Profile (pka, pi , Fartion (deffient)
® Polymorphism

Chemical Properties
* Hydrolyas
o Oxidaﬁ:ﬁ
® Reduction
® Racemisahion
® Polymenzakion
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PHysicAL PRoPERTIES

® In prefomuialion studies, the Phﬁsrcnl propethes of a dlu%
substonce are el fadoss e ihfence fre fosmulation’
manufacturin

® These Pmpe&es hel detemine the - appropriate dosqu fom |,
lm € ensure product stabil

. Here are key phldalctﬂ% perfies eualua}ed in Pfefbﬂnulahon .

©_Physial Form

e Tn preformulolion studies , the phyeic foom of a dm% refers,
Yo the stde of strudwe 0 which the drug exsts such as
te folline amorphOUL or polymoiphic {gﬂwa

® The Phlj&laﬂ {bmn signifontly offede  the dfug.g propetiies
Induding, its G(}lubﬂlh{ , Oissoluhon fafe | ijablllh’ and
bloaum&m : Et’uﬂirlm In +uFrn influence formulalion decisions .

® Solid dosa are 0 ally two

() Cgtolline 9";"ohal‘@. I s

(2) Amorphous  Solidz

(ystallie_Solids,

The dosage form that feotwes hfghly osdered arran%emenfs of
their  pordes  C afome , 002 £ moleules) in microsopic  struchure
are alled m&&’(olh‘ne dosu%c foom

HH
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CRYSTALLINE AMORPHOVS

. Regulm arran%anw of e ]h'egulcu anunggmen’r of
tides Pches :

® They are adled T Solids o They are aled Faudo Solidz

o They hawe shaip melh‘nciﬂ o They haye Ions rangx of

Points. Melh‘ngﬂ foint

® They are prachcally o They gre prochally @mpresibe .
r'na}mpwsdble ;

® They hawe les agueous * They have high  aqueous,
Solubih'h; &blubih'fy .

o Tﬁeq have hl'tah n'gIdHV

Theg/ have les ﬂ’ﬂ.l'di%.

Amorphous  Solids

The éol\'ds N Which the palﬁdes afe not omanga:l In 0”}
Spedific Ofder are lmown 02 Amoiphoug Solids
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@ Padicle Size

* Parfide Sze is a crhad parameter n preformuladon  shudies
bezwce it Significantly afferts the dmg’s phlaa'commical and
blophamaeudicol ~ properhes .

o} p Q |®/ e in the dmuq's 60|Ubﬂ|‘hf, dissolulion fafe
bloava rbih'h{ and  manufocturin 0eSes .

® (bn{ronin?r poihde Size (s essentiol fox ensuing, congictent
dru% Ped?omance and manufadwabilﬁy :

Detemination Of Partide Size

Sevetal teniques are employd . prefomulation  Studies fo
Mengure Par’fidf. Size € Pcu‘nd( Size -chstnbulion .

® Midoswopy

= Opfical Micrescopy

= Eledron Microscopy

® Sievin

® Sedimentohon Technigues

® (putter (ountew
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® _Particle Shape

o Partice Shape feferz 1o the Qeomelric foom of parices 10
Vorous, -ontexts .

® In preformulalion studies , the shape of Palh‘dg's plays @
Cntical le 1 de}eumining_ the phgﬂ‘cn] € (hemical properhies
of drg. Aubstances .

® (ommon shapes ndude sphencol , Cubic € |'rregmmr.

O L

Spherical Cube Irreﬂular

* Spheical patides fypiclly have betler flowability

¢ Tvequias or elon portides  have  larger Swfoe aren
that <n enhane the dissoluhon Mte .

o Putides With iffequr Zhopes may pack less efficently .
leading. fo Vodidhon I bulk € fopped dens

o Shope (n Infence how parkides @mpsess dutng. fablet formaton,
imeqular  shoped ~ parhdes may dlefrom or frade urder presure.

o for inholohon foomulations porhtle - Shape 1s orueicd n
deesmining, aemdynamic  pmpestis Jfegqulor of od  Rheped

des “moy affedt deposhion n the Tunge , impachng, the

drugs  cbsorplon € efftay.

NOTES : IMPERFECTPHARMACY.IN



® Fuow PI'O'D_EIHCS
® Row propetties n prefosmulation Studies e exential Aoy undergfoui
how Powderg and (ammdes behawe duﬁn%‘ manuﬁ:tdunh% PO
i

ke mixing, « qranulation , (ompression € ling, .
® foor flow n lead to challenges In ensurin un&‘hamiy -

dyg, produds ( Especially in solid dosugn ke fabiets €
wes .

Jmportance of Fiow Properties
® Blending : Unifoom flow ensures Proper -mw‘n% of dmgn :
éxdipient  pothdes
» ann(‘_}: Grood flow 1o Nevessary for aaurate ﬁlhhg of tablels
€ (opsules .
e (ompvession - fbor fow @n reult fn vonakon |n tobie) weaahf
hardness € @nfent which Offect  final  product quality .

Fadors Jiwﬂuendng Flow Properties
°g§;r patices tend o have befter fow du b rRluel oheiie
o Sphericol portides ly fow move eglly dw b less Hschon
» Pf]{:ﬁdeg w[‘);'*‘ hlghﬂdm‘c?:uli ontent  tend h)yclump o5 Qdhere
eocdh  othes -
* Higher difference between Buk R Tapped Cclensly  Sugepst
poor fow € higher Gmpsesibilty
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Measurment of Flow Properlies
Saein) Methode Gre used o evaluak. the How propertes of

powders i preFoamtuaHon dulies

© _Buk < Tapped Density
® Bulk Dencily IS defined 03 ™asg per unit  volume. | I'ncludfnﬂ. 2pae

Ocmpt‘ed by Parh‘cles; £ voidz blw them .
fs = Mass | Bulk Uolume

o Tappedd Dengity is defined oy densty of matenial after fopping,
which allows the  partides b Setle more dosely {‘oﬂe}heﬁ_

Pr = Mos | Volume after fopping,

@ur's Inclex £ Haugner rahiopf |, ﬁowabilﬂrl/ of

e By Culalldh'n%
powder @n ~be detected .
. Cars Tndex = Tapped Oensly - Buk Dengly o 45
Tapperd  Density
. Hausner Ralio =_Tapoad Density
Bulk Den&ihi
o (ar'e Index < 1s7. = Good HAow
Y 9%67- = Poor How
o Houcner Raho < 1:2s = Giood Ao
y1-u = Por Row
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an\e of Repose
. Anglc E)amed belween horizontal swiface € slope OF a pie of
Powder is known 08 Angle OF Repose

fong = h_
=
* Here 6= angle of repose
= height
M= Tacius
* Angle of Repoce < 300 = (oodl flow
= Ror FAow

® AQQI( of Repose > 40°
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(©) _Solubility Profile

¢ The solubiity of a Ong 18 defined as maximum omount Of
dug hat @n be dissoved in a fikel volume of Solvent.
o Solbiity i one of fhe most fmpostont  parameters, in - prefiemulahion
shudies  as 1t diretly impacts e bioavalibitiy , Olsosphion
& ovenll efioey of 0 g,
* Undetanding, < opfimizing, solbilty i2 Qudal for enauting,
thot  the dru%,aun be. ohmbedbd,’rhe body 1n it
Odive %an .

Tpostonce_of _Solubity 0 Poefosmulalion

e Bioaucliblly © R drgs admnicered ol , he  soubily in
oIT fude & esential Br the drug.-fo disolve 2t De
Obsovbed -

o foor solubilly ofien lods b low blbaralhbil‘ d. _—

® Duge With low  Solubil feguize e 0cheive,
%erg;aJ.Hc Offects ,wh:?éhnanlyn |§cqmreose ﬁgurﬂa of side effe) .

o foor <olwbily mplicotes  mamufachring, pekess ik ganulahon
mmpression , Offding, the Unifosmity, R quoly. of final product

o So\ubilitH\ helps %UJ the  elechion Of dosafat foom |

H
o pH is one of e mapor factos that influences solubilly of dirug .
T i defined 0o potential or power of hydmgm ,
o Tn ase of $tong, acds| boses (pH doent plyg o maow whe
() ‘\h&f afe A lomzable of al pH -
o Tn (use OF Wenk Add — So\ubilﬂyo( pH .
e Tn mse of wak bue — Solbity-& VpH .
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Jonisolion _(onatant ("pka)

e Tonisahon ongtont Is defined 08 ‘rendemy of 10nic @mpounds

o dissociole into  1ong -
o T+ ic o0lge known o0g dissocohon (@nsont .

¢ Highes pka walu indicotes @ weak acd | mems it dissaciaf
lese fapidly - |

¢ lower pka ol indicales @ Shong. acid , Means it disodakes
move veadily, ino the  salution.

. Dru%g are usuall Mose Soluble in thels  ionised] -Bam that
dependsz. on Jrh:: pka.2 pH of melim.

® The de of omzbon dlo Offecks nembzane petsn'mbm\;

unionized, dru%;; (daselvll% Pameak bwlo&tal Membsahe MOTE
eosllq

Partiion (pefficient

o fftion @efficent fnd out the distioubion | solubity of duge
In two non- miscible Solvents -

o T & dencted by ko .

ko - (Oreentration of X in A
D% " Gonendrobion of X in 8

ot ko>1, X 15 Mo solude in A
o TF ko<i , X Is mose Sble in B
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© Po'lUmorgism

® The wowl PRlymosphian I devived fiom Greek word R:le Many
€ Morph — Rooms .

® When g Substance exst In More than 1 Crystalline foom <
adh foom hs difeent physial ppestes , then these types
of subglnes known 08 polymonphs .

® Polymoophe Nhave Lame phemicl but  differen phggccﬂ propeshies,
dut to diferent strucural arrangement of cdoms

® Examplc ©  (oobon , Phosphorus,, Supher el

Types OF Polymorphg,

folymorphe are of usollg, foo fypes
O Enontioiopic  ( Reversible)
@ Monotropic  ( Tvevergible)

Impottance O Folymorphium in Refosmulationshuckies

® Different  folymorphe  con exhibit  vogly dlifferent  <olubilifies,
%enem)ly les sloble fmm  have  highes &mm} Solupily -
polqmonph with hi%h solubml-y enswes abgorpﬁon
2 terapewhic efed |
® Different  polymozpha have ciferent physicl € chemicl - sfebiliy,
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CHEMICAL PROPERTIES

Study of chemial Pfopebﬂes lndudes s’rudqm the  focss
ot Quge inglobility Jrhrou Chem1(uj freachons -

Followlma, chemical pﬁbpezsheg ould e evaluate] dmn(}
foomulakhion weseouth -

® Hydmolygis
. Oty

® Raluchon

® Racemigahon
®* Polymexisation

0] Hudrolws

. Hlpdrol s 1 one of the mozt wmmon dera.azdahorn pathuway
Shd»ed% In Pw{bﬁmulahon Sudies .

o I involves chemiol breakdown of a compound du fo s
weodion With  wales -
o Undergiundm% hydrolyhc  Stability of dru% i excental bezwge

I {mpads (as shelf life’, and sn.Fely espaclully
n aqueou& fomulahone  like Soluhon , Sugengon O
l Aer,hon

—

Prevenhon

* PH (ntrol

& Non- Agueous Solvents
 (omplexation

¢ Pﬂdcucdm(aﬁ

* Prodrugs.
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@ Oxidation |
® Oxidahon 1s ancthes common detamdaﬁon pathuway Shdied In

prefosmulotion  Shudies -
® Ti invoves Joc of electong by a molaule | Often )rhrou%h

eachon With oxygen , fesulting, 0 chemicol l'n&’ub‘:h‘lr(/.
¢ Oxidahion @n sfgmﬂ‘canﬂg affect e potency , Sty 2

efficy of dm(a-‘

Prevenhon
e Antioxidants
. Paeuenh‘ngn lignt expocure
® Inet almogphere
. f?eﬁi‘c&emh‘on

® _Redudlion |

® Reduction i a lec Common -but siqnfﬁtom de%mduhon pothway
Studied 1N pzse{banuloﬁon ghydies -

®Tt inuolves gain of eledrons -, 1aad|‘nta, fo decreage in oxidahon

stae .

Prevention
® Avoidane of fedudn a%enm
® Psotective Patka%m%
. Cheiah‘n% A%enls er.
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@ Racemisation

® Racemizotion jg Pooess In which one enantiomer 12 @nverted
iMo its mimor image (ounterpast  fewuling th a  mixture OF
both  enanhiomer® In equal propogtions, .

® This leads fo fomotion of a feemic mixture , an  ophcally
inacive  compound .

¢ Sinee enantiomerg, Offen exhibit different blblog.ltal achuties |
memizolion @n oher the effechveneas @@«f o5 foxict
of -a dwag.

* The poes @n be iflenced by fodose auch s pH
temperaiute |, light £ presence. of cofolyas .

* Eample * L- Epnephsine {8 15-20 fimes Mose adve than D foom,

while achuity of waemic midue (2 half of L fosm

_Prevention

* pH (ontro)

® Temperajure (ontrol
o Solvent Choice

* Stabliizers .
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© Polymaisuh‘on

® Rlymevizahon is cefned ay foomalion of - polymess through e
Combination OF  monomess .

® Ttis a ool step in g, foomulabon , 08 1+ @n -impact the
final products - quality

e In pre foomulahion studies, polymeszahdn s used fo

= Modify dlu%\ feleose

= Enhance Slability

= Incee  Solubility
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_i BCS Cunssiricamon OF Drugs |

o The tem B stands for Riopharmaceshm) clossifitahon Mtem

® 2 O Sdentifc fomewost fin Classiﬂ{in%, dfug.s bosed on
theit  Solubility € permendbilthy..

T hepc in pualicing, fhe dug. abarphion 2 h‘wuaffr’ulu‘ry,and
IS u}idell/ used In drug. developmem < (equlahon .

Class Salubility Permeah'hh?L Absorphion | _Example
i High High Good | Metopaoll
IL Low Hl‘gh Uanable NiRclipifx.
iy High Low Uoriode, | Cimehing
AL's Low Low Pooy Fumsemids
® Class I

e Dug. in s closs are hu'cahly soluble |0 noture € Can asly
meote  Intechnal membmune. .
. ropidly absosbed alter ol adminishohbn

e DLxnbit (aood bfbaﬂaﬂl'bih'h{.
. Dm%s 0 this Coke y are Qften onsidered 1dect s Orol delivery.

® Examples : Metapwlgl , Fsopsanolol .
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Class I

¢ Thece dm?; have ooy Solubillly bub on énsily  pesmentc
e  inkegingl  Membsone .
® The bloawallbillty of these dm%s @n be improved bL/
foomulohbns  thet  enhance  Solubility.
® These drugs ore Oko suitoble for @nirdied  felecsc developments,
® Examples @ kelaonazole , Thupwofen , Phenytoin |

Clags TT
. ih e clag hawe Solubilty but  hawing, difttul
T%Permeahh% inteshnol nm%oodbwnc , y 4 !
® Changzs in “the inre%m'h/ of ﬂaal"rofn}egb'm,l Membsanc, , SUch o
foom  disense or dnig. " inferachons , oy afict biocucility
® Precence of food @n oltew Glxovphen  poocess .
® Example ' (mehdline , Atenoldl , Acycouts.

Class I

. Dru?s In thece class have pors solubliity < mebih'y .
® They have poos Obsosphion € bioawalioitty .

® These diuge May fequise Novel drug, deivary &ysem .
® Drug development in thia cajeﬂmsy 12 d Chalknﬂfn%\ process
® Bample '  Finsemide .

NOTES : IMPERFECTPHARMACY.IN



Arpucation OF PREFORMULATION (ONSIDERAMONS T DospeiE FORM

® Prefomulation is a cilial stage in - dug, development uhere e
pht#&cul chemical € mehanical propethes of drg. Rubstance
ng eualuoied to devdop 0 Stable , effechive ang sofe domg«.
™ .

® The po of prefosmulahon s fo Infsmakon
thot thggvtgm %mEuLdahon of dru% f,}““‘d

® Heres how peRomulation  @neiderations’ apply in M development
of solid , liqud and potenter] domgx Emm,% 3

Solid Dosaqo_ foome,

Solubth!g * for solid dom%c foome, , dru snlubhry in agqueous
and non- aqueouy solvents l& a mg{or Corwderahong
Poor solubility @n lead fo low  bioawailipil '
tehniques ke solt fmodon  use of Surfe +s
o paitide Sioe fedudion may ke explose fo
ehhonce £0|ublhty

Portide Size : The sz and distibulion of dn patides tfect
e dugs dssoluhon b £ lbcwail;tilt‘*\/
Miconizoion € Other aze feduchion fe&nlqw;
@n be Opph'ed b adneye ophmol paah‘dc.
Sze .

_Polyophizm : D{u (on et jn mulhple - cystaliing fooms

whlch n affect Sfubmhf Aissoluhon 2 bioawallibi bithy

Tdenlifying < Sdchn fhe mast stable  polymosph
Is cz:nhtr;}L fos &Jhd d(}sa%( fooms
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Hygrosapicity *  Some drug, 2ubstances absosd moishe foom ait,

which can” lead 1o chan ges n drugs pmperhe&
Prefommulahdon  helpe de}fammc the  need
motshure protechon .

Flow Properhes *  The ahﬂily of the drg to flow 1z impostant

in tablet and apale P\'Oduthon as poos
flow @n rexult in Udej(ah’r Uanahon and  poos
@ntent  Unifosmi

fow enhancerk o7 granulahon proeses @
De uhkzed fo impsxe flow .

NOTES : IMPERFECTPHARMACY.IN



Liauio Dosnée ForMs

SO'gb_[']l‘W: Soluhflﬂy IS cncia) for lr(}u;d fosmulahong . Dru

with poor Rﬂlllhihhf feqquire. solubilizohon ’re(hnlq,uu

Qch 08 P adystment | rrmlmm{ use of
sufatants eh.

Visto Q_ﬁ; L! d {fosmulaions  ghould have appsopmiate  yismsihy
h) enaire. €xge ofF pounn
pa]alubmh Ry oml dry

Uiscosity - enhancers. ke /g" ume 08 polymesz (@n
be added fos sugpengions, or syrupt

. QCwrak, dosm% R

S*Obilil;g-' Chemial ~ stobility of the dmg, N Koluhon , including,

hydrolygis |, Ondahon and dasadohon |, mesy
s . i
Antioxidarks, . Poesenohues O appropmate pockagsng,
M be @ nedd

pH ¢ The pH of liqud s cruciol Ry both stapility &
Solubility .

Buffera may be odded to maintain the dmc} at
0 stple pH - throughoud i shelf ik

Mion S?nb"'hTL_: fos suspensions | poohde  aze €  cligfribahon

a8 well oy sedimentahém @ke , dre
mprmi(m} b mantn e drug's
uanamrh; in ta fosmuahon |

Quapendmc&, (genks are addd o fmprouc
Elbllﬂq
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Taste Masking: Oral liguids. Oflen fequire tagte - Mogkin
" agets o male mﬁnm palolotle . G
Sweetener2 | ﬁauouﬁin% agents may be
Used .
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PArenTERAL DosAGE ForM

Stenility - i?arefﬂera! producs musk be stale , Prefsmulation
ldentifica. the  Qppsopnioke stevllizotion  Metnods

Solubility_ o Paren’rtralzs ' sdubflihf 12 cohl 2ince the
dm%. s adminiskred d!rechy Mo ,%gzkmt Chulahon .

Jabondcity : Porenierol foomulations. st be. eohonke with  bodly
flude fo -awid (miohon 0% hicsw Olarnaﬂa .

PH : The ph of pafenten! foomulohons mugt be within o
fange that s Ph%iologn'mllg aeprable @ thot engures
druﬁ's stability .

_M_! Parenierale. e Often aquaovs  Lolutions, , So dny
g’rutih‘rq a%m‘nﬁ hqdmlg&l‘s 0y oxclahon  must
evaluated

Solvent Selechion ©  foy druge that are fly  20lube Ih ol
non -Oqueows hents [lke  Dropylens el

olyehylers.  glyolz 0% olle May be sed
Pl‘n Pfxren&zm? fomulahons, .

&'l'l'ide Size. - In PoreﬂkrOJ Klzpengions, | partide ~ size affecks
fr)jedabl‘lrry < dibibyhon n bod{/ ’
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