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UNIT-TL

Elivinaglion |
The ovuel o vro,«goa.opoﬁ.ﬁou verponze %fvmsnr
upovn two pharenacokivalie processes:

— Dy absovplion
= Drug dichioutaom -
T duvalion and .L,QSJ ot aclion depend o
~— Tissut vedsshibulion o %E¢

— Rolu ot elimindbion

Elimindlion — 8t @t wajor prowss for

yemoval el a drug from T bedy

amd Yewivdlion d & adion. $t bt
wreversibls loss e &Fw

Elivanalion  invdves two prousses !

—  elotansformalion  (Mutabolisw)
Exoulion |

Rictondormakion defined ay the nrbsdhpp
tovversion & ovy o1 1o andthur,
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Need fox Dyug Bistransfoymalion

AN dnvvicold | WE&*QS_E tal an not nuditiowy
R T ,ooﬁf 3& eter s a&»» “thvough

faqution \nholadion or absorplion an callnd ay

- xenobiotics Q@som foveign)
xeporsra ?« i _oRJ They ruads 1o ke
%?;5&5 .793 Hu vonr%. oHuswise ,«vcu waill
cawe +ox.QJ tn tag TRJ Taad @ wshy,

Dyugs ant alyo

go.fojmﬁ‘og&yg ,t a %wox,fh&»oj ProGss ;
,..Z&Q aog.g andargo  venal ex.cadion
.__03&2 voule fov .ﬁxl, of daugs) wdheseas Lipid -
- A0lubly \wcru?sE an mo&?&.x veabsovbed

kvom ths yenol Tubule ot blood alter
&b?&&z fg&gs

- Cmo%fo,%\ﬁwu ant Tq& transformed  trilo
 polax amd water ~aduble produdhy by vavioud
_ wudabolic uwﬁursa 40 taal ,zai wos bt m&.__u
 exoutud f e «LQE,.% |

|
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= m.o.ios,iog&»os 5c§9§¢ vawullys W,
1«.9«.3983@?& tnadivation of dauga, te., ot
Yesully W fovmation e} maabolite, with »&g.rox
no phavmacelogical adivity .

O«cﬁ B%ro:,w_ﬂwlgoa
Livey & Tt primarg adn for mstabolism of
olwost all dnugs becoawse ok potsenes a large
<D,:m»4 of enzyws W largr amourls.
Mokaboliew .@u orqans st Haan liver U ealled
mx*«oeﬁv&mﬂ g_oo:hg., <
Decvearing ovdar af v mudabolizing op&.,_\._@ &
Livex >Lungs > Widvays > tnterting > Placsh >
Adranals > Akin

Beaiv, testyy, wuaselss, \%ES ek, alxo 3&&8:3

w«;@» bk 1o a amall exted,

- Dyug g@fc:hﬁ Enzymy

The enzpey Hoal transforwm  xenoblotes &rxm«
Asom “those ushidh  madabolise  food wakerfaly

j o sosdmmmﬁf.o ‘W %o__.&sw a g

|
*

Thoe @>N¢§ o divided inte 2 n&d@oﬁ.mﬁ
1) muerosomal enzyme) - The Qs&cl&izo

.qg,QL.ES \wmmco&{ SER o}
iver amd o.zazx Lssuy conkadin a »ori\p

<Eﬁ@£ of enzymb, togulluy callud wicresomal
They n&ofum m»torﬁoe% BQCQQ&QS wart
oxiddlive veadions amd aome vedudkive and
r‘.uo/xof?o veadions. TRL Wbnooxyginaies,
guevonyl +ansfeorase, de. art impovtart
micrasomal  enzymu.

2> Non-micxosowal enVpmg —> Enzyimuy 0cURIng
n 0395&2\&% otlay

“Hhaw @\@ono%éo gekdeudmn  ant called

non- wicxosomal  enziymad. Thue ant EE%@
prazod i aftoplasm or mitochandria, efe.

Thay o&o{m few oxidalive veadions, a numben
o veducive and :&m&ofﬁn vyeadions amd oald
conjugalive veadions oty than guucuronidation,
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2...»9& o:n vb.?roo.v&

mo%rEpuo a.« n,.:tw :.;wo,oo:hg Yeadlions ant
dividsad ivlo m\ePp«& ﬁo%o(moﬂﬁ :

D Pwore-1 yeadions
) Phae-1 veacddions

Ty wdabolism o} differen type o stmzoi&A

com b uwnderstood by T:otu._sw chant:

XENOBIOTICS
Highly lipophilic Lipophilic Polar Hydrophilic
Bmﬁmco__oem__v\ stable

ACCUMULATION
(storage in body tissues) Ih
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PHASE | METABOLISM

(bioactivation or inactivation)

% PHASE || METABOLISM
Polar — (inactivation)

v

Hydrophilic

« v

EXCRETION

(renal or biliary)

Phoue-1 xeadiong

Phose-l rveadiong .__Jng oxidalive, vedudive
amd \ydrolglic veadions. The primary cbjedives
of. phose-l veacklons ant-

1 1) dnereose w jm«owé&h@ = By thue veadiov,

a polar funclional group &
intvoduad (o a f.wowv&,..o n_s\rrw , 9., —OH,
—cooH, —NH_ amd —SH. Thw, phae-I veadiong

| ot} %o.nogm a ?snrosp\f.rmo%os veadions .

Thue ?9549\30&05% ona colled ay Dmgmm?
yeactions ushowas phaze- readiany ane
\m&\.\%&...

2) fFadilitalion e} mbécrwo&o\,\_ Tre ,.,mur&gsw

produc bw phare ! veadion

RV, \w.c,m.oﬁotrr fo phase- 11 veadions “thal
make Tt x enobloticg ,E.w\ff waker —<alukls
wilnidn  com. by mb»:w exoudad ad e the Uo&m.
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Phaje-1} veadions (Syvthilic Phose) |

T Abp alwiost beo\qo yaaully w locs o
biological ,992_;“ o} a compound,

- Thae veadions &ﬁé%@ nwvdve eovalowd
aachmank & swall polar endegquaicus
moleady Audh as @»CESQ,D acddd, aulldle,
Pydvie s ele, to eithuy  umdhomgd drugs or
phare -1 produdy  to form E} waler-soluble

\ stc@ow: wshuich  ans AQ&J. exconfakle by s
Jidvuys, Truw, tase veadions an also called
o tonjugalion veadions,
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3»»9(05@»"@ ThRue an T produds +oﬁé&
atter  bictransformation £ %E&P wm

phase-! omd phae-)] yeadiong

\ P

{
|
{

ﬁmms.& Exoulion o} O«Eﬁ~

Exodion & e vreversible tranctes ok %ﬁm&
ov Hain ?;wb,oog o intesnal to external

1 envivonmad s T Wﬁsﬁm& oxgan o} exoudion W

E&i. s, Yonal exoudion,

Almost all %ECX amd “Hube mdobolityy ant
extaded by kidnogs.

3:& Trat ant exendad wruviag by fidnog an

- Waker- Acluble Pw‘pé

) non- volalile agenly

3 smald m moleador <z (£ 500 Daltans )
 Tht on) thal ane mudakolised <lowly.

Tha bosic w;s&oS& und o} .c.o.éé tvolved w).
exoudlony Wy Y “vuphvan . Each _Ao.sb.q Bsiuim&

| @w aboud ovu willion ,a%_a«,osm. Eadn ,Dﬁofaos

L wade oup of

| = @6?9%&
e ﬁ«ox,g& Huoula (PeT)

,.r Poomcw Herls

— distd convolutsd tubule (DcT)
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- Po:m&éw Fubuly

The Tisaw& procsses thot ant involved W Hu
cispﬁm_ exaxdion & n_..,t,*o,ﬁ

D Glomeyuwlan T_4+w§&05

Q) Adive 1ubulay <ecndion

3) Adiive or passive tukulox xm&omo%&qs :

Blood 4 ﬁ \

Glomerulus h 1 Glomerular filtration of

water and unbound
drugs and metabolites

2 Active tubular secretion
of acidic and basic drugs

Proximal Tubule and metabolites
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3 Active reabsorption of
acidic and basic
endogenous compounds
and passive reabsorption
of lipophilic drugs

Loop of Henle

Distal Tubule Q

Collecting Tubule = Urine

4 Urinary excretion of
drugs and metabolites

that are filtered and/or
actively secreted and
not reabsorbed

Glomexular Hiteration omd adive tuhulay
\wwg\&os ...séo Ha  concantration ol g
m luman amd  hanae facilitale exoution
‘Esﬁmﬁ Tubwlor veabsorplion deonares d amd
_u«@sew&. e nr:»w 30<@<<En .ot._ o tht body,
~ Rale e} mxc..hr.oSH_ Rade o} HHevakion +
| |  Rale ol excndion ~ Reabsarphion Raty

Glomevular Filtevation
Gloweyulay .?Tpﬁos & a non-2ehadive,

unidivedional PYOCSS E@E\pg most compounds

whithey fonised or unionised anr filtend.
T dviving foraa for fittenation Havough i
%o?ﬁ&ﬁ Wt eydrostalic pressunt of th

| Blood flowing i Hu capillaries,

-~ oul ot ey x.sow DS\&.QP E&EA n“,«?.w Litves

o} bleod/viin that goes to T kidnug via venal
DimJT osi % or [Ro to 120 mijmiv W
Hlteond tavough tat qomaerdi,
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- envgy  for transpoytadion ef compaumdy P@m,wi_a

UDeadid omd 4ctivable. Thou ane two adive

RO Yol of Kivation W colld qlomarular
§Filtvaliow yats (&FR).

-y :ﬁo&»: S 180 Lifves o blood wy M teoud E%
Qowaxula eadl %CMT 05£ obaud 1S libwy o
exowlid o) uvine. TRt yemaindex U Yeabsorbed

dxom o Tubuly .

Ackive Tuwbular Leondion

8t L a cawrier-nsdiald process ushich vequinus
t concondration &3&@&. Tha m%«»é\s Qy G%QLJ-

tubulay Aecndion wadnanisms !
n \r.%vﬂrzs *3 \m.mCr.whoS ow Owaé,o adds faniony
ik permiallivg mo&i»&s. uevonidy, sulbhoty,
@ bt sorn Aystom by wshich endegenaws
addy <uch ay uvic add ot geandad.
D) dytawm ko secndion of ,oq&oé.o boses ) eations Like
wovphing , éno.?&wbéé\ hexamithonium amd
@;@ow?sg oy Audh 0 catecholaming , chaling,

Tubulos Reabsorplion

Tubular reabsosplion ocaurs aber omaufar
filtralion of duwgs. ¢t Taku plaw v the vena)
by . Tubular quvmoqmﬁoj delays the exandion
o %cﬁ. 9t com cithuxy be am

1) Adive proass; or a

&) Passive p¥owss

The veaksorplion ea dvugs that ant acids or weak
basey b wHuenud by

N TR pH of Fuad in t venal tubule

2 pKa o} e @s.ﬁw

Renal Clrovan s

3 can be dokined a3 e volume of blood o
paswa  wilich Wy Bi%f cdooxed fvown Cshyoswpo,
dvug byt kldnuy. pey anik timne,

Rals of urinavy exeadion
Playwo E.ng%o&os

eoxonw =
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v_\;%_.o_ow».noﬁq‘ venal dovona W Hu yalio
¢ " aum o vate of glomeular filhalion and
acbive >p§&05. i yale «} yeabsorplion ”
B _urts:o ?Ew concantradion”,

Raly of filtration + Rale & cecntion— Dﬁ_omomwwws

L. =
Playwa &E¢ concantvation

Note !  Tatad woa._m ovanct @ Hu sum of

mskimﬁo\p dravan) J all m:im:p?s@

Elimination ¥at
Pladma o;»rw contandvation
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Total ,oo?»_ cleoyoney =

4 Fadove Px&&s&_«@g" excubion o %ﬁ%& |

3 Eﬂgn‘f:ahpw ?Hmﬂmag &Eq& uj‘wﬂuoidﬁ»\

wrﬁmggiﬁb fadore ant ¢

Daltong, 4} water- 2olubls o .mg._:\ exeudhd ,

= Orug pKa qovern tu degrt of fonization at
ta pantiaday pH,

= A polav ovd {onizid daugs ans poorly veabsovhed
omd exond vapidly.,

2) Plasma conewntration o} &E,@lv 8t &QQJ

alfeds qlomevulay filtrdlion

amd veabsowplion Alnc both ant passive prousse

3) Ddichibulion amd Q:&J¢_ggg%ﬁ_h¢wb4§
deavanty ._5<mﬁnm£ velated Yo apponedt
voluwet o) distribution e} duugs.

- A %&m with PB&% Vy W wOoiq exoded m
arine,  drugs thal ¥emain 1t blood compailmen
have highey exostion valu |

|~ Plowa. proteln baund duugs behave ay

wacxoiaole culey Ag Alze) amd Hhawy cannet
bt Kiltered “through e qlomarulsy,

- only unbound or {ree dnug appear in tat

> wmolevdar size .85%0:5& of weights <200 |

nwroé«&a. I\ ;,BHP.
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4) Blood Maw to the kidnup— A goed How

of blood incxreanes Har
tontadk ¢ %E@ with AmC.ﬁb«& Ak

s) @iological fadors — Agr, aex, apedes,

&QE.

7) Disease sfaty - Ranal 5%8,55»

~ Disorders Lki wenal mﬁ?s&os o.\so.. uvalia

- aljeds %&,w eavanay,

ﬁm\.w. &»bgb«&fﬁ.v omd enhanuy gmﬁéSQH\..OS.

- diffewnus wm e qundic okt~
up , ekc. alder &\Fw exedion, ?5& exoution

m m, QD 0% lower n *@3&5 Ythan W waly., 9y |
w M old age, GFR @ veduud, -t excoulion ¢ drugy
o 5 W tay Alawved. > 4"

@ M &) E nfexadions = Any o_esw interaction that
mum xesully W aldevation ¢ _u«o+&5|ocﬁww

binding thavaderictics, venal blood flow, adive |
Aeoudion, uvinr E: wauld 9;9, yeonal cduarancg ,mc

Now- venal vouddy o o.trm excnition

Roudy o\w exoulion othur than venal vaude ang
calleid @ non- venal youd. |
- The variows Audh vods angl

) 8i :VE exoudion

Tha hepadic wlls product by amd W seoded wilo
+ duodanum alter atorage im tay gall bladdu,

I eile W .,Smois,&_ w) e Of.wtr,os and O&hoxﬂmoj
o el Alwost 90 % of ki acidy ant reabsorbed
| dvown Thu inferting and romsported “back to -t

C Uvey for ye-seondion. TR vest Q exouted W faras,
avd exoeted

,_
M
i

- Vavioug %«EY o\ cevuted W bila

od et ,oow& ki Aodium taliv, phosphdly,
1&2658:“ Exotion

~ Goseous amd velalll substancy Sudh ay Hag

@@2&& ‘anasgthdics (€+9. halsthany) aus alerbed

| ‘Hrrough e lungr f Almple diffusion and a

- exoulnd .94 diffusion trle th expived oA .
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Fadows .%QDCS& -oC,_SDOSDaJ @ngS @* &?C.@ €) m.yg.f‘o._%ijo(p m.XCK.mQS
faduds pubmonany blood flow, vaty ef vespivation,  Exeadion of drugs irto Hhu QI wually eccurs

Aclubilily e} thy volalily Substanc, efe.  after pannteral administration of drugs. ulater-

) %&%BE exoution , Acubls avmd tonised fom e Emﬁoj addic avd
Unionised Lipid ~olubkly E ant exenedud m basle daugs ot exeudud :J ek (G B Wcsink
passively. TR bitter faule W e 3@&?0»9 | ond quining o exeadind {n that atomach,
polied &b tha indication of duyg exoubid.  4) Genifal Exendion

compoundy QQP& in aliva ane Gﬁ.eé _osbs%dj ?30%:95 frad amd gqunital secritions may
Tasophyllina, : . covkain Hu exoudad w:t,wﬂ Aorau dauga have

4> Mawwary exoution . | - been dtidd tn Aeman,

Exoulion o drug n K e .5‘%0135.» ar of m
wom efer inlo tht breasl }eeding lnfard. |
Exoudion o dwg tn EEA W a passive prowss.
Free, unionised, lipid- &o.tih. drugs diljuoe hifo
+Hu wammary alveolar ¢y ma&?&@ ] |
§) Akin exoulion

Dvugs am excriled thyough e 2kl via <wedt, |
compoundy 4uch @ benzoic aeid, 4aliodic acld,
~ aleowol amd havy mataly Eﬁ Ltad, v

) é«gi mxg.-H&.
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@08\&_0&._ _..*m amd mmomnx...Zmesﬁ

 Bioavailakility i dufind @ vals omd extod
(awmouvd) e} &ao«l.,os e} unchanged o:t,w

from aby dosagr p\oxs;
dn m:.:«rh way U_ob<8_9_ebJ At wessw

et how wwdh nrﬁwrc ovailably ot tHu ke

&= = o adiom o nﬁAhH a mfpisoﬁo_oﬂﬂ& TOAPONAL,
O S

O M o1 the Liza of dose to bt adwinisterd W Sovy,
._ﬁ m “hwm Eooéi&u:_J N daug 79\5 ub dosag
m m koom E%Q:& upon 3 3£o< factors !

hku m I Phavwacadical fadovs relolid 1o w:%._gﬁsin&
D)5 propetio € e dwg amd chovadoiskes of

Hu wbmo,mv T«§,
Padient-velald }actors

3. Roule ot adwmivistalion — m_.o%&pzé _
from diffeuni vaully tn Hhe ovdar given *

b.

Paxederal > oral > Redal > Topleal

- 9n pontnteyal veude , inkavenaus tnjedion o} a
%?rw Q\:\Q 100 % 058\8_9_9__@ as thug & vo
absovplion ef dwg toku place e,

= Fov veasons e \QB.E»FJ amd eonvenienct , ot
%&% oo ad ministend o,a&.f 4 H care,
dose available fo thr padied, called o Hax
bloavadloble dose , Wb efren Laiz than T
administeved dose,
> Thae texwy bioavailable fracion vefeny to tht
dradion €} administend dose ot enters tht
m%go cirondadion,
@oo<8~&a¢ dose

Admivistenad dose

F=

oRedives 9 bisovallakility studies
m_09<8_o&brj 2tuds oy S%oibj» W Ha -

p Privovy stagu ot davelopmen e a sultabls
~ desagt ko 1o dtain evidnma @) tvapadic

cgrwde# psﬁcjgﬁ
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D 0%«3.3&»03 o influens o excipleds, |
paliev —velated fadoys and passible ,.3*@9&03
with othay P.E,ﬁ on Ha P%Qmsi o* P_oho%tos

® Develpmud 4 th nwo .Técﬁgh of tar

@x.ufsm dvug,
4 Comparicon o} 9<E_&o__;m e} a j%&&rpsc

o dilkexenl mro,mo,mxr fovms or from the dosagy
Jorm producd by dibowat  manufacturess.

Bioovallob :J — absolule vexsus velodive

ol a ?FJ administeud o,SEJ oy detevmined 'w
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83Au3_wo$ ip ab Inhovemaru Do.?miu?&p.o_\s ,

4y called a3 absolutls fﬂosce.ﬂprwﬁ@ (F),

= Whew Ha sytlemic 9<&Fr.»_,ﬂq o a %\Eﬂm
affex eval adwinistradion compantd with
thal ¢ av oval standasd e} thod dg, it &
velexced to o3 velaive ZoQ,B.:P.DE_,NAﬁL.

— usham &w&.@?ﬁ.n\ D<P\.:o.r\..f*u o a %?c,m (in blood) .

Measuwrntmul of Ri 09<P.»_§

Thurt ane two Bfoiﬁ o} rMioswumad mudthods!
1y Phavwacokinaic Mathods 5 TRoe mothods ang
bored on “tha Qm,wci%.ﬁos ‘oot
Hag wSQ§QSKSEn m«o? velacdy tha tharapeitic
eflediventss of a duwg. Thue am indired mudneds,
ay Plaamwa lovels Hme ~hudies
b) Cijoﬁu.@xgﬁos <tudie)

| ) 39398%&593? Methods — Trese mathodh

e Sz%ﬁéiﬁ 1o pharmaco-
adic vdheds amd fnvolve dived wradungwnarit

g ¢ %Ew eted on a mfmmo_o@hn& procss ay

o fundion o tiwa,
o Aodic mfpagpnbpo&h&. vesporse
) Jﬂ%qowm&\mo %Qﬂoém
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Plaama  wel - Hru atudios

= Most common Iypr o} G..oD<B.DFEJ.>+c&,E.

= Bosed on thr assurmption thal, thow &y a duet
4&0&9@5 betweery Hu  concontralion o} E w
blood avd SS,QS»,R&QS o %E,w ol Hu it &chos.
for Singl-doce tudy

~ tolledion ef serial blood “amplss for o poried of
- 2-3 6..20%8» hai}- Lives o.imxocﬁw odminichvdtion,

- Plot oﬂ conanivalion ug timt 4o @%5 e ploama
Lvel tiver profd. Y

- kn_jvci Ahondd ,\&Eu within & mindy o} %ﬁm ﬁ
odwinishration amd <ubsequarit MQS%F af (T _é._s.rss
3 pavowetess considoved for plasma lavel- Bt
Ltudies: Ko, |

D Cwox i~ Thy da peak playma eonamivalion. Cmax

will heovemse with am Inoase n Hu dose

Unparalleled Content Quality
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o well 3 am fnowase W absorphion yaly .
D twmax - The peak timg thad @,EQ am indjcation
of th valx 6f absorplion, 3t deowares
with the vode e} absovplion nowases,

3 ALL - The arta Undsr playma Lavel- Hima
cusve which gives a wuasunt ef Hu
extent o &omoéﬁos or ‘Hu omweound o %&&
Hhal veadhy tar Aydemic civadation, -

MTC

o
:

*Concvdralion —>

Tas extod el Eop<9.:o§“o,.y€ cam bt deteymivgd
by f:o&,s*mn«;oﬁo\s.

. - [AUCT] oyt Div

(Aucly, + Dovat

Lelnare, o, stands for dose odwinistend  avd

| anbsorigls v omd oval am vouly o adwinidsation,
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In-vitro Drug Dis<olulion ZQAEM_

Tcmu?& * Dsta

ﬂ.«”

mpch..__ﬂn + Diart : Dissolubion— 44 a PYOWSS in wshidh o salid

Aubscrils “tut’ amd st {ndicatt Yor Test amd H substants solukilises m a guen selvedd,

tandaxd doser ©f Hu dawu f 4o mE.Escs» |  Dissoludion vates @ the amaound o} u,a.rw £ ubstan
soladive r,ooé&&ﬁrrm - thdl goés W coludion par wrid T
,, CSE \,w."DS&fQ%&N»m 85&.10& v
for wuudkiply dose \mT&i |

. Fadore Yo be considuved wihils oEéés.w e} a

Ths m\xg B.W _U~09<8_Q.~0.;:J Y w\”<@> .f.. , __ "N ..A
= hucd, ¢ Derg Theg A WB Fadors velating To -t %&z;ﬁg appanatuy !
ﬁ«ychu%ﬁ Diest ﬂﬁ | , e %&&5 OW.IQ, 8.&0&,\,%«»

- Al amd Afb.mmewénbiﬁ_é?
) ALVC p mwb .+T\ﬁ E@@’ | . :
whve, [ ] W awa undes _Vpomsao : = natue amd \.Jummn_ c.w Q%r»o&o\s

Ho coave @ onu m&&ﬁm tndeyval W a o mm«?§o5g precicion s thr Qwvgpmt
ruliipla dosag vegimen, after §S£ T i mor relating 1o s dissolbion fuuid:
\r«mc?% Alote Lovel, .N, RN P
T Jo e docing intexval . | - gmm\g
. | ~ drawvalion o disselation madiaw
—pH
¢ Pvouss pavamaters guch ay ™Muthed of infrodu-
cion o desagt forw, \831?@* Tednique) , ete.
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cassibication B A thid Typ calld as dialysls <yt ane
Based on Hu absence or presenit ok eink SS&mo&\ wed  for <9¢.woo.\f .DA?CDC& &DE\?, E foy
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(a) Apparatus 1 (b) Apparatus Z

i
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—
e
(c) Apparatus 3 (d) Apparatus 4
| > <l B>
(e) Apparatus 5 (f) Apparatus 6
Acrylic Spring }:..m__ma
rod Teflon holder Reciprocating disc
cylinder disc

{a) Apparatus 7 - Reciprocating Holders



17 of 21

I viko- In vivo Covrelation c<_<nﬁ

IVIVE s debined ar Ha predichive mathamatical
modal thal dacexibes Hay x&o%gmﬁ% betwea, oM
tn-viko propeily (such ar the vale omd extedd of
dissolubiov) o} a dasagt form amd am in-vivo
¥espovie (Audh @ plasma abt,w conantration |
o% 0250;5» D” &Fw O.V,wo..\rmmv. - |
wive lawels i

Thaay 1VIVE livels have buan dalined amd

Gwmmbﬁ,m& % %ng%s& order o} Engﬁ._

) Laved—A cowrelation — It qm\?\ﬁms.r a ,_uo,.s»w.gc |
peiil velatiowhip bdween tn-vitro
dissoludion amd Hhae fn-vivo vdle ef absowplion
(ov \n-vivo &amo,amoi. | _

gbkenotes.com
Unparalleled Content Quality

= T Wn-vitro ddssolulion awmd tw-vivo Dwmo:uﬁo\s
YolL cueves  ant hﬁwmﬁq%zn&» omd ~ths

rothaumnalical gg.&o\s for both cuvvey dy oy |

Ao,

| MDT =

Lavel A

% d.u_-g Q‘Norbed
» o
o ©

20 4o m..u &.0 :.uo _,.No
%% oc:..,w dissolved

2) lavel- R covceladion —» Meaw gvoqm.r.oS tivu W
| pletred &*D.,sb wwah dicsoludion

- Ha doy ol st 2 diltewnd preponadions ,

Lavel R

MDT (v vive)

S o IS. WV 2%
MDT (in- vitro)

Maawy Dissaludion Tiwg



18 of 21

gbkenotes.com

Unparalleled Content Quality

8> lavel-C Coxveldion —» $ W a h._bw..p poird

&uv&&»os ot poivt (&g 155,) o ove prarma-
POT.:D.H_P ?52@« such ay Avc, ASQ%Q« m:sbx. ‘

™ wmowfoqggaa Qoh&ﬁn&»o‘s h.%..azs (BcS)
b a vacsgg& &raga for m,%?é..&@ Hu
conditiony undes wlddh tvive cosvelation ang
expechd,

covcelaion. It voddy one

g |
s Level- C | I
~ &0
M 201
< |

lo

(>

2 40 bo & 100
A &Fw dissolved

BCS amd WIVC|

Class | Solubility | Permeability | Absorption rate control | LV1YC€xpectations for Immediate
release product
IVIVC expected, if dissolution rate is
| High High Gastric emptying slower than gastric emptying rate,
otherwise limited or no correlations
IVIVC expected, if in vitro dissolution
11 Low High Dissolution rate is similar to in-vivo dissolution rate,
unless dose is very high.
Absorption (permeability) is rate
111 High Low Permeability determining and limited or no IVIVC
with dissolution.
I\Y Low Low D_mmo_E_.o.: anid Limited or no IVIVC is expected
permeability, Case by case

-—

—

ponoq%sw to BeS, {n vive biloavailaku; r% amd
- bloequivalona  gfudiny nad et b conducted
dox drug produds  unday followsing drcumutanwy

EE amd Almilay dissoludion

I,.*S %EJ

IJ? wmyg&o.:.;u
nid ,:\%ﬁoﬁa».n wndow

Excipionty wied m dosagr form ant gams
a those preed W approved daug produd



19 of 21

81 omo\h.ﬂpp»sﬁ Atudies

m_.oﬁ\.r?%\,; dy Hu m«o_u@,h% ol two dosage
dors with simiday blood ¢oncantiation bvels
thal produts the samt elfed ot t Ay o
v«JboFom:.n 99{:1&. | |
crawalcal mbE,\Pﬂmsc,& 3t fndiedley thol fwo or
mote %«Fw producly condain 4amy

£z

m m hawnical ér%sc as om odive fngudient {n-
% m “Hu awouvt,

d Q

m M sD«gogP& mnx\c,\&é\,ﬁlv Two or wove m\e,rﬁ
¥ T produds anu idorilical n
O 2

S5 avength , quandily, puaily, contont untformil

and &23&0@4&‘6‘5 onnd &Zo,&»os cdnovadrexistes,

Bloequivaline atudiey anm Hat tudiy wed to
company. thu w_ooéz_&P&ﬂu ol a o,ﬁc.w from <95e“©
dvuq produdy. Thue atudies ant vequived LE%&
tu owse of &E&bm?eﬁ of v %Ew»

TR follawsing aequancst #
| ommmﬁ_ém . natd for

Ricequivalane <tudies ars conductid o} Havu
- a Yisk o zo;?@&,ﬁﬁscw omd
= a xisk ¢ prarwacottwapadtic failune or
veduud  ddwnical \on“f.

Tgpes o w_.o@@a,\o,absnp Atada

- 4n-vivo
- dIn-vitvo

D Snvivo v_ombﬂtc%sg studi

exritorda W EETQ w
“\ivO \w.T.Rtev

n orval =t mwadiale - veluaye produdh woth M,Nﬁéﬁ.o

adhion —

2 Non- oral ..35%&&#' velaare ?o&cnﬁ.
2) 30&%&4 veleane w«omtmr with wf%v»msa.o adion

) In-vitro bl s equivalaner studins

dn vibe aludeos, m.m.__v. Aigsoludion atudies ecamy bt
wed in Bew e In vive bisequivalancs windon

| adadn drcumstanesy , ollud oy biowalvers,




200f 21

. E?« enhancamant of gg,\&io.__xm

A %&fw with pooY r_.09<&_o,r\.,£ @ Hu ene woith—

= POOY acquaw A%&EJ or &law dissoludion
voly ™ r_.o.ow\ﬁpw Hudds,

> poos ﬂo..éov:xu ;Sﬁw? Hhu blorumbrant

T three conapiual @389@. fn 9\9_85?*3
bl oQ<&,P,ong problamg

Ez

POU. Mw ) 4??9?98&89@38%& wabich thvolves
.m m 30&%8&05 o ?«é&»g,
o M gojt*pgi proass or Ha wgwggn&
@ m ?dw@&@ e} Hu j Emi\_,e.r.» ;059.&\.:\.# Hu
muwp Qvnleal  styudios. A |

» Prarmoacoklnilic approach - Alferation o}
pharmacokindic panameters

by .§o&%5¢ ab ehamica) Atruduu.
2) w,.o,oomp& approach —» Tt vl o} mﬁ_w adiin~
- zkabion W chongid Auchas
Q;oé%éw dxom eval 1o mgmm«& yode.

Mathods Ow @S_aosn.ms& wm09<o,~.__o,_p§7<

1) Mierond sadion - The prowss Involves xm%&sw
o tan izt eb ta Adid daug poatidu
to ! to to wmicrons 8§§os£ by spray daying.

mxos%pt o} orEm\T @%mozis . Aevenal ateroidal

ond \m;rvfo E
) Uze 6o surfackarl — Aurfadavly enhanc

|
|
w
-
|

i A< soludion vad £ Mu«osso.»».sw
 wething omd pendvation of fuid il th
acld dug patidu,

| S\cwm o Aot E o aalds kave tmproved

| «wowcv..ﬁrd amd  dicsolution ehrovacteni-
- ahes tn comporison 1o s oiox.,ﬁ&ﬂ %&&

4)  Alteralion ef pH of Tt E wlero envivonmud .
T cam b adaiewed o twe wasy

= {n At aak formalion

 — additon e} bulfers to tu $ovmuladion




21 of 21

- talludece by evapovalion of <olvent

Unparalleled Content Quality

gbkenotes.com

) Solven Omvoﬂr.oblw_ 9n thiy muadhod, Hu mooix
Q@E\Bt Akl oe&,w Audh o)
nukedipine W dissolved W am ovganic Aavent

Like aleshel- amd diposited om am faert, fydrophulic,
2olld wakix sudh a) atandh O micro-crystalling

0 Aold Adwhivs > Becaune ef rvedudion fn .
parlide. Ao fo tt molewdar Lowved
2olid 2cltions <haw gratex acquiou
\wo_.cv;_«d omd Tﬁ,rm« ntmwzﬁw_os

7) Rald &%@Eeﬁ - Trh wuthod \,,c.g&uf
Yov ‘Hurwolakily Aubstany bt hay

o wwuwmber o %ano’él&f Lika 55?5 cost e}
?oBCS& uhe ew rt.m» é:?uc.r@ el <dvent,

m,_?prga v cos%g» vomoval - &} «alverd » ek

2 Molewday encapsulabion with eycdodaxting

- TRt bita- omd gomma- Q.&Qo%xig and Aenvenal
of thun dudvalives am C?ﬁ\c,b in 59<._5.w Hng

&o::d. to fovm moleaday  fncdusion complaxes with
M ?&%oweé_o,.o %&@ ..5<..5¢ pooy acquRau \aogr%xm.

— . Tawe J&&xf,s molewdss any vexsadily m

© having o hydvephobic cavily of aize suitable
@bOC.wE to actowodal Hu :-uol\g:h E o
quaste s -t ouksids et th hat molewds W
4&&2& «tm_mwaoﬂ,ﬁ:ﬁ

- Thw, tu §o_mc.g8£ msno.?ﬁ?ba %ﬁw hay
&xmpwj .?ﬁu«o,\mm aguuos \b&frr.o.,:f omd

dissotudion vl ,

- T am sevoal exawplys of duugs with

,_5%«23 ,o»oo;\or.:ok.;;d dus 1o 4Auth a phmomira-
Huazida douvéles, olvbulundty, wmsg&pﬁw..im
ornd .Stngfo” NSAIDS.




