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PREFORMULATION STUDIES

® Peformulation dludies are a crltical S’(ﬂt&(’. in the deuelopmen# of

harmaceuhical proclucls.

# studies are conduded before the fomnulakion of a drg
poduct ond involve the choractenization of  physical , Chemiccd
£ mehonial  propeshes of dma Aubstonces - |

® Preformulohon Shudies Tep !Hm%/ IFDienh'a.l isues with the
dm% gubstane that Moy affect tts perfomanee, - Stabllity
i) manu{he&umbmw,

Grops € Objedtives

® (haracenzohon of phgzt'mdmmj propeshes o dmcjg o undegiond)
how i behaves .

o Seledion of sufoble excipents that IS compabible with di
To fomulae on eletaﬂn} Safe 2 effechive domgt foom Wit

od bt'oauailt‘bﬂiw.

o o fomulote new dosage fom of alieady exiding. drug.

o for Fwluchon of diug's Stability under variout (onditons,
o determine flc shell” life £ stoa fequiments, .

® Emsun‘n% that the foomulahon can be manufacured ot
bnaer scole  Without (CEI’H%. eﬂ?ﬁ:uﬁH\ 0% siubﬁf%
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STuoy OF Puysicochemicol Pmperlies; of Dmgs

* The physicochemical - poopesties of dug ale eentia) chorackaish
that  influence. their ﬁmmulahon lﬂgz Iy b\ouumliblh’rt/ L
Overal! {hempeuhc effedhiveness .

* Following.. are mg{m Phlj&lmd\aﬂm] pwopeshies. - of dmg_ Substances
evaluated 1 pre fopmulation feenrch

PhuSttul ﬂbpe[hes

* Physicol Fomn  ( Gryzkal € Amorphous,)

® Patide Size

® Partide Shape

® Flow Pmpenﬁ&

* Solubilty Profle (pka, pH , Partition (oefftient)
® Polymorphism

Chemial Properties
* Hydrlyas
¢ Oxidaﬁﬁ
® Reduction
® Racemisation
® Polymenzokion
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PHysicAaL PROPERTIES

*In preformuation studies, the physicol propeties of a dru%
substonce are citicl fados: that influence s fomulation”€

manufacturin

® These Pmpagr;es hel detemnine the appropuiate  dosage foom
impo € enswe produdt stobil

. Here ale key ph-d&mcd (\é;mperhes evaluoted 1 prerbrmndohon -.

Q) Phqslml Form

e In preformulalion studies , the phyeicl foom of a duag, efers
fo the gtae or strudwe n which the drua;r:rs}s such as,
e nyelolline - amorphast,  Or - folymorphic .

® The physical fom signifantly offeds the dmg.s propeties
Indudin |+S ﬁ‘ﬂublﬁw dissoluhon fote | S‘lﬂbtlrh., and
bioauailibitity éum!:dw in tum influence formulation decisions .

® Solid dnsa are of ally two fypes :

() Cetalline gz‘ohd& F

(@) Amorphous  Solids

(ystaline Solids,

The dosagy form that fentwes h!'gnly owdlered arran%enmfs of
their  porides ( alomg , iong £ molecwles) In microscopic  Struchure
are @lled m&@}aﬂl‘ne dosﬂ%{ foom .

HH
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CRYSTALLINE AMORPHOUS

®

Regular am:m%mm{ of o Iegulas ﬂnanﬁemen} of
tides cles .

o They are alld T Slids [ o They ae aled Faudo Solids .

. They hawe shasp m}in%, ® They have IonS mmg:z of

points. Melhing_ foint

® They are pradially * They are pracially @mpsesibk.
inaompresable -

® They have les aqueous o They have high oqueous
Solubi'lihf ijubill'l'(f .

. Tﬁeq have hr'%h n‘%l'd'rw Tﬁey have les n?a;%.

Amorphous  Solids

The soids 1 which he pattices are  not am:mgai in angﬂ
Spenific Oidef ofe lnown 02 Amoiphous Solids .
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@ Padicle Size
* faide size is a cilicl porameter fn  preformulation  studies
betuice it Si iﬁ'cnnﬂnf affeds the drug_'g ph?g'cod}am'aﬂ and
biophama@udical ~ propeshes .
o T} Plcu%@ Q ka,; e in the dmuq's 60|Ubl?fhf; dissolulion fafe
ttih'h{

bioava and  manufacturin 0esges
@ Cantm'lh’n% pathide  Size s esenhal fox ensuring, conacent
dru% f:afo'omaﬂce. and manuFachabHHy .

Determination Of Partide Sze

Several fechniques are employed fn. Poefosmulation Studies 1o
Meosure  porfide  Size € pamde size Clishibulion

® Micosaopy

= Optial microscopy

= Flerkron Hltfnscnw

® Sjeuin

® Sedimentohon Technigues

® (puter (ountew
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@ _Paricle Shape

o Portice Shape fefers t0 the geomelic foom of partides in
varous -ontexts . F

® In preformulalion studies , the shape o Pallfd;; plays
Citical mle I deltrmininﬁ_ the physical € chemical properties
of dmg. Aubstances .

® (ommon shapes ndude sphencol , Cubic € r‘rra%ulcm‘.

O L

Spherical Cube Ineﬂuiar

¢ Spreial patides fypially have betier fowability

o Tmequias or elon porficles have lorger Surfoe aren
thot <n enhane the dissolulion ke

o Putides with irequlor Zhapes Moy pack les eﬂ?bferﬂy.
leading. to Vordhon I bulk <€ topped dens

o Shope (on infleence how partides Gmpsess duihg. fablet foomadon,
ilrefaula[ shaped! Parhtks may defosm or fsadue wnder PRESSURR

e for inholahbn foomulations , porhde Shape IS crueiadl 1
dd‘EﬁNiﬂt‘ﬂﬂ_\ aedynamic - propestiess ! Mequlor o fod  Shoped

des “may affect clepostion In the ung ,r'mpadm% the.

drugs Obsorphon € Eﬁtar.y.
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@ Fuow PFUPEIHES )
® Row properties in prefowmulation Studies afe exentiol oy undergiee
how powders and gmnwes behawe durin manu&:dun‘ng‘ PO

ke mixing,  qranulahion , (ompsession € lling .
® foor flow “an lead to challenges In msun‘n% un*hamily - n

dyg. ploduds | especially i <olid - dlosage feme lke fabets £
@psules .

Iﬁnpnﬁnnre of Fow ProPer{ies_
* Blending, . Unifoom flow enues proper -mixing, of dnug, &

extipient  parhdes
o Filﬂng_: Good  flow Ie ﬂétemlry for aqurate mhh& of tabels
€ (opules .

o (ompvession foor fous @n reult In wvonakon n toble} wei
hordness € @ntent which Offect  final  produd qua!ity_

Fadors ]imﬂuendnﬂ Flow Propelhes
* lamer parides tend fo have belter fow dw o Plued @heive
foocec -
* Spheicol porides generl flow move exlly dw b less Fsichon
o Putiles with hig mds{u!i (ontent  tend h:ydump o5 odhere o
each  othes - |
® Higher difference between Buk @ Tapped dlemsty Sugomt
Pogrh flow 2 hl‘gher ompoessbilty ™
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_ Mensurment of Flow Properties
Saei) Methods, afe usel fo evaluak, the fow propesies of

powders  in preFuudeah‘nn Rdlies

@ _Buk € Tapped Density
® Rulk [)mgiw IS defned 09 Masy per unit  volume. , inr_-iudfnﬂﬂ 2nae

oaupied by portides £ voids blw them .

fs = Mass | Bulk Uolume

o Tapped Dendily is defined ox density of material affer fapping,
which cllows the portides o Sete mofe closely fogethes.

Pr= Mos2| volyme after {uppfng_‘

e By clalating @urs Index € Housner fofioyf , ﬁamabih’ry of
powder @n ~be detected .
Can's Tidex = Tapped Densly - Buk Densly . |

[
Topped  Density
2 Hausner Rolio =_Tapped Density
Buik: Densiby
o (arre Tndex < Is7. = Good HAow
Y 267 = Foor How
o Houucner Raho < 1:28 = Good Aow
yi1-u = Por Row
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anle of Repose

. Anglr. fomed belueen horzonial surface € slope of a ple of
powder is known 08 Angle OF Repose

tong = h_
=
* Here 6= angle of repese
= height
= lodiw
* Ange of Repose < 30° = Glood flow
* Angle of Repose > 40 = foor  Aow

NOTES : IMPERFECTPHARMACY.IN



(© _Solubility Profile

* The SO!ubifh]; of a Omg 13 defrecl as maximum omount of
dno. that @ be dissoved in o fiked volume of Solvent .
® Solublity s One of the moct Impostant parameters in  prebsmulabon
ghdies 02 It direcly impocts he  bioavadlibiity -, Obsosphion
2 oveol efiaey of o dng.
¢ Undetanding, < opfimizing, solbilty iz Qudal for enaufing,
ot the dru%m be Ob@owbenlbtfhe body 10 iks
Ocive  {oom

Jmpostonce of Solubility in_Poefosmulakion

® Biuanoiﬁbimy ' for dmg& administered orally , fhe  Solubility in
GIr fuide & ewentia) Br the drg.b dissave 2 to be
obsmbed -

® foor Solubilily often leds b low bioawalibiify -

® Dm% with ow  Solubility moy fequie l Clees fo achelue.
Yreropeutic Offeds , hich @ increose e’ nk of side effec)

o Poor Solubilly Omplicates  monufoching, pRkess i gwonulafion
(mpression ﬂﬂ‘nzchng1 the Uﬂifbmﬂbl‘ 2 qualiy, of finol prduct

® SO\Ubhi% helps %Ul the  Selechion of dogﬂ%'- {oom

PH

o DH is one of the major facos thok influences solubilly of crugs.
‘?ﬁ ks defied 08 potertial OF powes of hydmﬂen ‘

o Tn asce Of $tong, adds/ boses | pH doent plyg o mags e
0s they are ma?f iomzable of ol pH -

o Tn (ose of Wank Add — Soluu‘mt,O(pHa

o Tn mse of wak buse — Soubiily o /pH.
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Tonisolion (ongtant (‘pka)

o Tonisahon ongtant s defihed 08 ’rmdenty of 1onic mpounds
fo dissociole info 1ons -

o T+ i olge known o8 dissociohon @ngonk .

¢ Highes pka ol indites @ weok aod , mens it dlissoolofes
lecs fopidly . S

* lower pka valw. indicales @ -S}ron% acid , Mmeang It dissociakes
move veadily, o the  solubion.

¢ Druge are sually Mose Soluble thets fonised {oom , that
depends, on the pka.€ pH of medium. |

e The Oequee OF wnizton dlso dfiecks Wembaane pesmectility
Unionized dm%g (daeroll% permeatc biuloahﬂ Membsone MoBe
easl\q.

Partition (beficient

o fofition Geficent fnd ot the distioubion] solubiity of drugs
I two non- misclble Solvents -

e TI 5 denoted blf ko .

I s Goncentralion of X in A
D" " Concentrobion of X in 8

o ko »1, X 1 Moe solube in A
oTF ko<i, XIs mose Soble in B

NOTES : IMPERFECTPHARMACY.IN



©_Polymorphism

e The wosd Rolymosphizm 1 devived  from Greek woud  Foly = Many
€ Morph — fooms .

® When g Subctance exst in more than Cl‘ﬂg,l‘ﬂjh'nc Qom 2
adh foom ho difeent physial prpesies , dhen these types
Of subdones known as polymosphs .

® Polymoophs have Rame phemicl bup differen phyeicol propeshies,
du to diferent struclural arrongement of cloms .

® Example ©  (owbon , Phosphorus,, Suiphex el ,

Types Of Polymorphg,
folymorphe are of sially, fwo fypes

© Enattioiopic  ( Reversible)
@ Monotopic  ( Tvevergbie )

Tmpottance 0f Polymorphiam in _Frefosmulalion shuckie,
® Different folymophe can exhibit vasty dlifferent  <olubilities, |,
 oenly e b o hae  highes % Sy -

polymosph Luth high aoiubmw m;wﬂn
8 therapeuic ~ effect %
® Different  polymosphe have cliferent physical € chemicl - stabiify
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CHEMICAL PROPERTIES

Study of chemiaal propedties indudes studying. the foduss,
ot Quge nglabity of drﬁ_ fhrouaj.h chemic) rechong -
Follawfn% chemicl povpeshies  Zhould be  evaluated dtrm'ng,,
pre fosmulalion wesaarch -

o qumlbtg:s

Oxiclahion

Redluchon

Racemigahion

Polymexisation

0] Hudmlu&ls

» qumt s Ic one of fhe most mmon ohon  pathw
SltlduaclwS in prefmmulahion Studies . dﬁamd o

o Il involves chemiml Doeokdown of a ompound duw o its
weacion With  wales -

. EJnderQiﬂndmca, hqdrﬂl e S’(ablhh)u of drug is escentiol  beauge
It impac's " d shelf life eﬁ“camf and saqu es;:acfu]ly
In Aquieous %mnulohon& like 80|uhon , Suyendon 0¥
njechon .

-

Prevention
o pH ntrol
o Non- Agueovt Solvents
' (omplocahon
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@ _Oxidation |

® (Oxidahon 15 onothes cmmon derarmdahbn pothway  Shudied In
Poefosmulotion  Shidies -

o T invoves los of eleong by a molawle | Offen hmu%h
reacion With oxygen , fesulting, in chemicol  Tnglobility -

® Oddation on signfontly affec the potency , saldy &

efficay of dru(a-.

Prevention
® Antioadants
* Preventing, light expocure
® Tnett afmosphere

. E’eﬁ\‘%emh‘on

® _Redudion |

® Reduction i a le Common but si%niﬂ‘cun\r de%mdahon potheway
Studied 1N pw%mdoh‘on Shudies - o

® Tt Inuolves gal‘n of eledrons -r 1mdn‘n% o decrense in oxidahon
stofe .

Prevention
e Avodane of feducn a%entg
® Psotective Pﬂc\ccug.‘m%1
o Cheiahn%\ A%enks eh.
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@ Racemisation

® Racemizohion 2 pooss In which one enantiomer 13 @nuerted
into its mior image (ownterpast |, fegulting, i a mixure of
both  enantiomer® 1N equol  propostions, .

® This leads 1o foomation of a fecemic Mixture , an  ophically
inacive  compound .

® Sine enontiomerz, Oflen exhibit  different btbtuﬂxtul achulies |
meemizoion @n oher the effechveneas | Q;lkhf 0% +oxic|'H?t
of -a dwuqg.

* The poocess’ @n be influenced fadwo auch ay pH .
femperclure , light € poesenee 0 ofolygts .

® Bampe * L- Fpinepivine & 15-20 times moze adie than D-foom,

while achuity of seremic - mixture 2 half of L fosm .

_ Prevention
¢ pH (onrol

® Temperajure (ontro)
o Solvent (hoice
* Stablizers .
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© Fhlgmaisulfon

* Rlymesizahon is defned ay fosmation of  polymess through e
Gombination OF  monomes. .

o Ttis a ciiml Step in dug, foomulahon , o8t @n impact the
final - products quatlity

o In pre foomulalion Studies, polymenizohon fs used fo

= Modify dm% lelese

= Ehanee Slability

= Incese  solubility
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[[Bcs Cuassircamon OF Droass |

o The tem Bes stonds, for Biopharmacehn) clossiftohon sugtem

® Tt js 0 Sdentifc fomewost fir classifyin

their  solubility €
Tt helps in p'credl'ch'ng, the dru% abwsphon 2 bubaucmfuu.y,and
IS uu'deh/ used in dmg. developmemy < fequlaion .

ity .

[f]" d"—'g& boed  on

Class Salubility Petmah‘!i’ry Abeorphon | _Example
I High High Good Metapaolo)
IL Low Hl‘?h Uarioble Nifedipix.
Ir High Low Uanable. Cimehdine
I Low Low Pooy Fuosemid
® _Class T

e D in ths closs are by
) Inteshnal manbmn%ih).’
2 ropidly obsosbed after ol administabon

soluble 0 nofure € (an iy

e bxnibit (&ood bibamﬂi'nlll'y "
® Duge I thiz (oke are Qften onsidered et s Oral delvery
® Examples : Melapwolgl , Propsanolol .
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Class IU

o Thece druge howe Solubiliy  bub an ey  pemectic
the I'I'Iksﬁgial manbg:;mt:. ’ y
® The bioawaliviity of these dﬂ!taﬁ @n be  impwoved b(/
foomulohions thot  enhance solubillty.
® These drutas ar oko sutoble for nirdled feleage dﬂﬂopﬁml‘%\
® Examples ©  ketnoncole , Thuprofen ,  Phenyhojn |

Clags T
o i e class hawe olubility but howing. difteus
%Pemeuh' inteshinal mt . hf + h/
o Ch&nﬂ.es in “the inreqm'ly of godmfn}egh'ml membsanc, , Stich ¢
fom ™ diseose or dru% Inferacions , may  affct biocusuidity.
¢ Precerce of food @n oltew Obeovpon poocess .
® Example ' (mehdine , Atenold , Acyclouts,

Closs T

e Drug,s In thece dass hawe pous solubilty < pesmesblity -
® hey have poos Obsosphon 4 bl‘cuuahbﬂfw_

® These drge Moy reqwse Novel dm% dd:beu/ e .
¢ Drug development In thig (e 12 -a Chﬂjltﬂgin% poocest
e Banple Runsemide .
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ApPucATIoN OF PREFORMULATION (ONSIDERAMONS Ty Dosaére forM

® Prefomulabon s a cilial stage i cug. development where e
PhlJ&ltIl} themical € mehanicol  propethes of d‘jﬂ Aubstance

%ﬁm eualuaied to devdop 0 S{ab(a ,eﬁer_huc and sofe domg(

® The mcm, of prefommulation is fo Infismabion
that the[pg fng)fhc &WE\UI-GHOT] of dru% gﬂﬂu

® Heres how poefmmulotion  @neiderationd app!y in dleveloprment

of soid | liquid and ~ porenterol dogagy fsmg .

Solid Dusuq,z foome,

Solubity * for solid docage foomz, |, Olll.ll.}\ suiubhty in aguecus
and non- agueous sdvent, i’ a mojoy Congidderliony
Poor Solubiity @n lend fo low  bioawailibili '
tehniques ke solt fomodon  use of Sufe
or patide Siee fedudion may be exploe 1
ehhance SOlubrIal'y

Portide Size : The sz and distibubion of dn partides fect
the dugs dissoluhon b £ |'ocwaiﬁul#y
Miconizotion € Other sze feduchion - fediguy
@n be appied h acheve ophimal  padhicle.
Seze .

Lolysoophigm : Dm%‘ (an exct fn mulliplc  crystaliing fooms .

which cn affed 5tablhry dissoluhen < bltaﬂoih*tii'hf

Ideﬂhﬁ; SdctHn fhe. mast Stoble polymosph
Is mhgj“ for &Jhd dosage fooms.
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Hggmsmpfdbii Some dfug. &ubstances bsosb moishre fsom ai
which can” lead 1o dnnaeg in drug's properhies.
Prefosmulahon  Nelpe. detesmine the nesl oy
moishure pmh?(h'on :

Flow Properhes & The ah'ﬁhf of the drug o flow iz impostant
in fablet and @pRule meimh'cn a8 poo

flow @n reult n meighf Uonahon and  poss
@ntent  unismity .

fow enhoner oF qranulalion proecees @n
be uhlked o impooee flow .
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Liauio Dosnée ForMs

Solghi]l'h’(-' So!uhr'hhf s cnicia) for I!quj'rl fosmulahong . Ony

with poor f.-.nluhih'hf fequire. solublizohon ’rprhm(}uu
ch 02 pH - adyusiment | (rmlmnrt)l use of
sutedants eh.

Uiso ﬂ] |.l id fosmulabions ghould have approgmate istosihy
h’) enauire  €me of pmmng,‘. accurak. dﬁm(}_‘ 2

pa]alﬂhhﬂ Rz oml dn

Uiscosity enhancesz ke g‘ ums 05 polymets  (an
e added for sugpengions, Or Syrupt

Stability < Chemicl stability of the dmgn N Koluton | induding,

hydrolygis Omdahon and dapadohon |, mew
- Ll

Aoxidank, . Poesenohues O appopmake pckaging.
moy be & nNeglcd

pH = The pH of liquel is cruciol Ry both Stabiliy &
Solubility .

Bufferz may be added ’rﬂ Mainfaln the drut} ak
0 stoble P'rl Jrhmughod ik shell life

Sugeengion Stoblty : for suspensions | poohde  aze €  chifribubon
08 well oy sedimentahém (ke , dre
1'mpur31tmi b mankun e drug's
unlit',-amh; in th fosmulahon .
quapmdm(} agenks. are addd o jmpauc,
Shlbrlll'q
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Taste Magking.: (ral quw‘d& Ofen fequire foste - maskin
" agems o mate’rh?n”pdalakk o

Sweelenerg ﬁauouﬂn% agents  may be
Used .
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PAreNTERAL DosaGe Form

Stenlity Farenterol  prduds must be staile , Prefommulation
dentifica. he Qppmopmiok. stenlizalion Metheds .

Solubility o parenteials | solubility 13 cibicol gince fhw.
dm% (s odminiskered  dlirehy i Aglemic  Clalabion .

Tofonvcity : Parenlerol foomulahions must be. footonkc. with  bocky
flude fo -Quid |miohon 0y hcaw drchrﬂc .

PH . The ph of potentenl foomulohons mugt be within o
nge that s ph%siolosmllg oceptoble 2 thot ensuses
drug’s stahility .

_i@‘ﬁ,_i Parenierole.  are Offen aquaovs  Llutions, , So -dry
Bobility - agoirst  hydrolye's O oxclahon  must
evaluoted .

Solvent Selechion oy dmg.s. that are dy 2oluble i waler
non Oqueous ket l Popjlen quol
polyelnyer a‘qmw o5 ofls may be Used
In

parenteral fbwmulahoms .

Putide Sze - Tn parentero]  izpengions partide. size affets
frll'edobt‘lffy 2 dishiovhon n bodly
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