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PL3 BIOEQUIV ALENCE STUDY : PRACTICAL APPROACH 

. . f l !3 "" .... ~ :: I • .... J' 'ltl .J... .... A .... B1oeqmvalence study : LutJnl'iv1fi'lflC.HWl/lfU';1£.110l..:JLLVI 2 Vll'itJ'lJ'U 'Yll!Ol1EJ1'111'l'lJ 
0 0 0 

.... "' .... "" 1 " d I "' 1 """ 1 d .,. "' (active drug mgred1ent) Vl1LYltl1ntJ Ll!B 'H'lJ\J1Yl'YIL'Yl1nWnEJ VIL..:JB\J 'lln1'i'Yl~1'ltl..:J'YIL'Hl!B\Jfi'IJ 

LL~1Wtrh eJVl'nL~1Lrn::tl~mrum'i~Yl'll>JL'li'1rlm:: LLalal;vi21t1..:i~1\lmEJ (bioavailability) hiLLvin 

~1\ltl\J v::Ut1i1r.JaV1firu?i'L 'Ha1if iim1m .,;1 L nEJlltltJ'Y11\1~1/l1W 'H~Bi1~1al!llaEJ/l1W 
" 

(bioequivalence) ~..:inmrn::nu 
1utl'i::L'Y1~1'YIEJ i1vvu1Ji1mLLC.JtJi1vvuu~r.iavilutl'i::LY1~mnni1 20,000 vh~u Lneiu • • 

..f..:i'Hl!YILUtJmL~EJtJLLtJtJ (me-too drug products) 'lJB..:J~Javi.t1ru"1~thL'li'1l!1v1nm1..:ith::LY1~ 
(original or innovator products) a..:i LL if r.Javifiru'ltL 'Ha1if v::'l~Hum'iVl'i1v1Ll'l'i1 ::...fi1iitl~l!1ru 
~1ma1~'lJ (active drugs) ~noi'ei..:im>JuH1''lfoi1~un1'HtJY1Lrn::iitl~mruL.,;1nu ~fajj 

pharmaceutical equivalence v~..:i LL~mvv::ii r.ia 1um'i~nmhJL.,;1LnEJ>JntJ'l~ vY..:itf ul~L~ll 
nl'HlJYI 1,.;'i1m'i'YIYlaBtJ bioavailability 'lJB\I r.JaVJfiru'ltifuLnEJUntJr.JaVJfiru'lf oi'tJLL UU (original 

'H~B innovator product) 01WtJi1iiYl11l!L.,;1Lnl'.JtltltJ'Yl1..:J~1/l1W (bioequivalence) OUBilm'i 

1 11 QI J I .cf ~ .... .J ti I I J' I 1" 
. mrnm'i'ifi'lflYIL'YllLYIEJJ.JntJml'.J (therapeutic equivalence) 'lf\l'llt:liJaV11..:i 1 mmu v::'if1EJ 'H 

LLW'YlflLLa::u1a'lfmGi'Y1au lvLaein 1'll'm~ mJJ1::ai1 ~iitl'i::aY16mw Lrn::ii'i1 mw eiaJJYi1'iLLn ~i 
" 

tl1EJ~1EJm1mtulv~\l~tJ 
A .... !3 .. J'tl 'i' ~ ..... I "" 

'11'H1tJn1'iv1ntn(l..:Jn11LtlB 1:: LEJ'lftJ (bioavailability) 'llt1..:imvn1um..:i '1 LWBY1Y1aeiu 

i1Yl11tJL.,;1LnEJtJ'Yl1..:J~1/l1W (bioequivalence) tl\JtJ1Gl\JLLtJU'H~BhJifu v::GlB..:Jtl1YlEJY111J.Jiv10 

'Hmmn211i'lf1 L'liu Llla'if1Ylml'lailn (clinical phannacology ), u1a'lfvauma01f 

(pharmacokinetics), L.na'lfm1i1m..:i~1mw (biopharmaceutics) Lrn::Y11\lao&l (statistic) LYIEJ 

mw1::m1i1im\1~1uao&l v::iim1 lla1~'lJmn1 u m1ei ei n LL uum'i Aff\fl'YIYia B\I LLa::m'i 

tl1::Lijur.Ja 

!3 .., ... .i: .., ti ........... "' .J' 
fll 'il°ln'lfl bioequivalence LUfl\l ~?.l'UGlfl'l..I LlJfl1'i !)UGIYl\l\l 

~ QI _, ..J 
1. ~rnuimwmnnn~iHltJ 

oi1~um~v::tl1JJ1Anlfl bioequivalence 1ul'luifu Gltl\1~1tJn1'iVl'i1v1Ll'l'i1::...f~ruaJ.Ju&l 
......... 1 d d ' .cf Cl.I Cl.I 

vnm.na'lfvn'iu 1rnat1Y1Y1Y1at1\I (in vitro studies) LWBY1v::mY111m'Yl1L'YIEJt1m..1r11\IL11a'lfm'lJJ 

(pharmaceutical equivalence) nm..1 ABv::oi'ei..:iiJ 

1. Afft11Y1ruai1u0iliJm'in'i::v1EJ~1'lJB\IL~Ylm (disintegration test) • 
2. Am:J1Y1ruai1u&Jlum'ia::a1EJ~1'lJt1\ldfow1 (dissolution test) • 
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3. mtl~>JlflJ'lHM~1mlmilvim (content of active ingredient) 

4. Amflm1>.1a~1Lam1m1..:i~1mluLilmn (content uniformity) 

.... I "' ( ) .J"" .J ~ I I "' .J "" "' ti"' lil~Latimu~aGl lot nvinavi>Jl\'1mfl L'lftJ 'itJ~aGln>.1m1>.1~Nm 'i>JlflJLrn~vi11>.1 • • • 
a~1 La>.1t1'llt1-.:i~1trnh~fll'i1>.10-.:i r!m1m'ia~a1u~~qvi l1a-.:ilil1mf u 1 um'i~aGlV1f ..:ioi ti '1 >.11 L 'il 

lil~ l?iiu~aGl ~'I r.J1um'inviat1u bioequivalence 1 uviuml'1>.11L tlu~1L tl~urn Yiuu 1 tJnl'i'YIVIC!tiu 

ltrnat1V1l1V1at1'1 (in vitro) tviu ltioltl'l'YIVIClt!UltJV1tJ.zf1an 

2. ·n..J LL uu m 'i A mfl 
" 

Ol'iAmfl bioequivalence if LUlJOl'iAmfli~ulu~m lvi'i..:i~1-.:ilum"lAO'lfltTtJ lil~oltl..:J 
r.htJV1ru~n1'i'i>J01'iliJ~tlifi'i>J (Ethics committee) 'lJtl..:Jn'i~'Yl'i1..:JCl151'itu'f'lJ l1~tllillO>Jl11inmtl'u }et£; 

rimJ~lil~L~mhm'iAnml~ Cc,f /.et' 
Ol'iAmfl bioequivalence if ilu>.1l?i'm'i'YIVlarNLLUU'li1>.1 l1~tl crossover design mnl:f' 

avi At1ma1a,Jvi'ivim~mnulil~ l~-rum~..:i 2 ~h-ruifuoioi1-.:ina1nu .,;, l-Havivi11mLtl'i~u • 
'i~l111-.:iuvi via t1 t1 nl ti .,;, 1-H ~a'lJt1-.:i m'invi at1..:i ii m1>.1 fl nol' t1..:i LLiimhn11 Lrn~~1u1tJ ma1 a)J vi'i 

• u 

l?i'tl't1un11LLUU parallel design ~-.:ima1a,Jvi'ilil~flnLLU'lt1t1mtltma>.1 tvimLoia~na>JliJ~ l~m~h..:i 
u • • 

vi1-runu LLa~LLoia~viu 1~-rum L vfo..:ivif-.:iL~El1L Yi1tf u 

m'in1l1uvi~1u1irn1aia,Jm 1 um'iAnmif ~1L lluol't1-.:imA'um1>.1-i'm-.:ia~&l t11lillil~'llt1 
u 

~1 LLU~U1lil10~L~El1'lf1C\J'Y11..:J~1tJif l1~tlliJ10Gl1'i1..:J'Y11'1Cf~Ql Ol'iAO'lfl bioequivalence a1u 1 l1ql 

,Jnlil~ l?i~11numa1a,Jvi'iLYi1~lil~m l~ u1-.:ivif-.:i~1u1tJ (n) t11lillil~tfoun111'11Gl1>.1nqt1~ t1rl1-.:i 

'hnffiirnaiutl'i~L'YIA L'litJ tl'i~L'YIACll.JlWtJtfo htlLrn~tltlaLGl'iL~U l~n1l1tJVl~1tJ1lJt11Cl1Cf)Jm • 
~u~1#l'lfL\J01'iAmfl bioequivalence li' 12 VllJ 

ail1-rUL l1viilVI1 tJ Ol'i'YIVICf tlU'Yll..:JCI~ Ql'lJ tl'IOl'iAmfl bioequivalence l~iiw QlllJltl tj LCl>J ti 

illil~UlJGll>J~lLLtJ~tl1?Jt1'lr.N~m'it11m'iLrn~m'llt1'lal1-rjt1L>J~m (USFDA) ll1Ltl~uuLYiuul'l1 

pharmacokinetic parameters l1LLGlOGl1'10tJl1~tl liitfu lviul?i' analysis of variance (ANOVA) 
• I GI ~ I CV I , , 

for two way crossover design 'i1>JOU01'i'Wlil1'itu1'i1>Jnum 90% confidence mterval 

"' ""'""" .. d ., " "l ... 3. fl1'i'WOlJU11il1L'°1"l1~ltL\'12l'H1'°1113.JL'lnJ'lJU'lltl..:Jtn LULiH>~ 
fll _'"f .J _.$ "' "" I d ~ , 0 d V .... 

L utJu(\J'Hl'Yl'11VIC\Jtlfl tlU1..:Jl1tJ'I 'llfN01'i\'1fl'lfll11'1 b1oequ1valence 'Yllil~Gl tl..:J LaflnLrn~ 

W)IJJ}J1151LVl'i1~"1L ~e:imml>JL'li>J?i J?Jtl..:Jf.111-H'Lllu15~b (sensitivity) (J) iivi11>J~lL 'Wl~ 
(!:) "" I 3 .J f4. .J °' 1" ::.,. (specificity) )JVl11>JLL>JtJGl'i'I (accuracy) LLa~L'YIU..:JGl'i..:J (preC:iS'1on) 'YIUtl>J'i'U VI lJtlfllillfltJlJ>J 

01'iV11UVl>JVlflJ1ll'W?Jtl..:J01'i1VI (quality control) ~1U • • 
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4 . Ol'lA~Lilt1nma1m.Jf'l'l incLl< $10 -n C/Yl·~ 'a.,, 

U .J 4 I ti "' ,/ fl( V 1 
maiaiJVl1'YliJ"fl~fl1U n01 (healthy volunteers) Vl11Lu'ULW~'li1U UnL1lJ UU1~fl1'l 

Afll:J1U1~1'lfnvim:iu Liu U1VliJfi1LUYI n~t1~l'lfmaiairV11VJfli~ mum1mh~w:h~ 18-55 tJ 
, •H • " 

v~~a~ 1~-$um10111v'i1~mu (physical examination),. m:i~0111vm~lieNtli)u~m1 ~~ l~LLFi 
fl110111vLatlYI (complete blood count, blood chemistry) L~t:ivim1~71Vlv1~'lJ8~~1~fl1f.1 Vlfl11 

u u 

li1~11J'llt:i~~u 101 0111vtlaai1~ (chest-x- ray) rn~m1Ani:J1mvv~~a~iim10111vtle:ivi VJ~t:i 
col u 1. ... < 

fl110111vl'la'UVJ1 'JV11f.I (EKG) ,_ .I 0. ' () h r.c- J) \ '--' ,~f 
V ~ 0[4 Yl')C..."l)(;. .f>'Y?-(. u_ I..., <. r / .,9) 'LI V T~ 

maiairl'l1flnl'luv~~'Nl~-$u 11a6u1un~i'01qt11~a~V1~tlLLurnrn~~u01au'lJa~m6 ~r>va. 
!S J' ~tit .. J .J ... .rt ... 0 1 "' 
v1nmnviaa~u 11iJ'Yl~ 1~ f.l'lfULLa~m1mau~nmvv~LnVl'll'U viunnV1uv~01t1~L'21'U ummaiJ . -
( 

./) I .J ~ !S .J U 4~ " "' I consent form n t:i'U'Ylv~ L 1iJfl11vlfli:J1 '21~ maiai.i Vl1'Yln Vl'\JiJ '1'Ylilv~u t1manm111i.Jfl11·'YIVICI ti~ • 
L~8LV1n1~ 

5. au11J~Amfl 

6 . 1iim'lAntn si'1'Jsle,cl~:n~~~6) vf\Y1..,,_,,.(/Y) w 
fl11Antn single dose crossover study LU'\Jfl11Anm bioequivalence ~Uf.liJ"1n~~VI 

L~t:i~v1naim1 ClmU1iliJfl1'i'YIVIC1t1~l~~ni1Lrn~vi11.i~1utl'avni1LLUU multiple dose study LlJ 
.JJ' t q I I :: 

'Yl1Jv~'ll80Cl11tl~LL01 single dose crossover study L'Yl1'\J'U 

fl11Antn~1im'lllJ1VIL~m (single dose study) if m1L~t:in'lllJ1V1~H1.um1-$nm a1u 

'} I '} V .J 'l n .J I I '} .J <$ t U 'l VU .J 
LVltlJv~ L'if'll'\J1VI (dose) 'Yl1~'4 1 lJl1lNVJ'U1f.I mu dose L'\JVl'U~LiJVI viuma1aiJV11v~ vi1umn 
ti ti 'i c.'!f J f QI I 

018~fl1 ':i'YIVlnt:iU (test) LLCl~ E.1101'\JLLUU (reference product) L'U'lllJ1VIEJ1V118 dose 'YIL'YllfllJ LL01 

o11~1~u~nmnu LLa~iGm11.'1mm1Lllu double blind 1vium1rliJ 
£-- • 

riauL~iJm1AntnLLo1a~i1~ maiairl'l1V111~vimm1~~LLolVJa~L~u~?liJriaui'unviaa~ 
LLa~~vio1amilnt11~i.i1ru 4 ~1 Li.i~ muVJa~v1nm'lllimLLola~V1~~ ~~m1Lllm1a1L~u1nu Liu 

7.00- 8.00 u. 1via1lim-$ut11~mm'4ft1ml1Ltlint11~mru 100- 200 :S:S m':iwnau1u 
u 

metabolic ward L~8Lv1~Lat:iVILOU~1t!th~ Lat:iVIVl~8Una11~mi.JL1"1~fi1l'1'\JVI h~h ~ie ntrcl 
· ':) -{O vV. ~ ~ 

col 1 , , ..... col col l ... .s u t:, · , t?l'V Jn o 1 
L~tl'U 'lJfl11'YIVICltl~011~., L'litJ 8'if.11Utl mm1 Ll'l18~VI" L1"1fl11 l'1f.11 11LOU011tlf.I ~ 

... ... _"j ... '} V col I U d !S V r-1 4 U '} U 

Lat:iVIVl'lt:iuaai1:: Vl':it:ifl11 LVlf.l1fllJl'l1Ul'lnumnv1nm v~01t:i~LulJLLUULYlf.11fllJ L'Utllalni.JVl':i 
u 

' .J. .,, u 'l .. ~ !S ~ u " 1' 
LL01Cl~ Vl'U 'lM L'lJEJ'U')::U?fVI Lv'\J L iJ1~L UUU'lJ'U018lJ'lJtl~n1':i~1 ntn 'U e:inv1mmmaiai.imv::018~ " • 
col ... .J ... 1 "u col I !S ::) I J' I ... .J utl .. 
VliJLVlCl1 amJVl1Vl'itl mrn.nt1u 'l 1~V111~m1v1ni:J1LLa~m':i~Vl"~LVlaiuam~trnuVJu~a Vl1l'1 

u • 

riam~iJm1nviaa~ L~r:imuvii.itlv~umuut1no11~ 'l ~mvvdhnwir:im':i~nml~ • 
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'J !S J' 1 .J I oQJ.t.of 

L t.1 Ol'h•1fflfl LL uu crossover design t.1 ')::U::L1t1l'H1'3'Ylv::'YIV1 at>u m LL~rn::Vll')\J'lJ'\nJ 

ff"JlJJdl~qj ~tlQ)tl'3ll1" washout period ~~nQ)tl'3LLa::LWtl'3'Vrn ~t>Q)t>'3ih::a::nm1l1'~1'3mmlu 
m;;i1nm')Antnmvi1-rrnL')nlli'l1JJV1rit1t.1~v::1l1mvi1-ru~t11tl L~tl 1JJ1limvi1i'rnL')niit·rn~t1m') 
An'Hl?JeNvi1-rul1a'3 ~t>ii carry over effect rieiu~;;i::1limvi1-ru~eiltl "t-tanlviali'1ltlv::ri1wuV1 

I I I 'l " • I I I d ~... ., 
'lf1'3'H1'3')::\.111'301') L l1tllu')::JJ1ru 5 - 10 L 'Yll'lJtl'31'lll'l'J'3·01Vl (elimination half- life) 'lltl'3Vl1tl1 

LLCI:: 1um')Afflfl bioequi~alence if ;;i::Q)ei'3iim')1Vl')::~rnn 1matiVll1~tl L'Uilaa11:: ~'3 
~ d QI t 4 4 ii .c:f d ,.$ CV .J uu m'J11'3LL~J'IJ m 'J Lnugi1 t>tn-3 Lei ei Vll1')tl aai1::v'3 JJl'l11JJ '111'lqJmn l'l11JJ o LLa::')::t1::nci1?J t>-3 

01')LOUvi1t>U1'3v::~tl'3LWfN'Wtl L~tl 1,..,1~m1W'lltl'3')::~umnuna1 m ,..,,~plasma drug profile 

"""' .., " "' ~ "" " " .., 'YIVlalJJl 'J ov:: L l1')1£Ja:: rn tJVl?J tl-3 ')::t1::0l')V1V1·0JJ ,.., ')tll'l11m?J JJ'll'IJ?J tl'3')::Vlutn gia ti Vlv'IJ')::u:: 
" 

m'J?Jumeiein;;i1n~1'3mul~ 

m'JAmn bioequivalence if~, pharmacokinetic parameters m'll'JJ1n~~V1 ~ei 
1. Cmu (Peak drug concentration) ~1')::~um1m'l!JJ'lilJ'lJt1'3tnllJLih1V1~'3~VI 

• I .J ... ... 1 "" 2. Tm•x (Time to peak drug concentration) mnal'YJl'l11JJL'lJJJ'lJlJ'lltl'3tl1 mat1V1~'3~VI 

3. AUC (Area under the drug concentration - time curve) vfumQ)nl'um1W'llt1'3 

')::~Utn l 'IJLat>Vltl\JL1al 

I !fl °' I "" °' d 1 ~ .J .J I'll C
01

._, LLa:: Tmu 'Ol::Lu'IJVl1\J'3\Jtln0'3tlVl')1L')1 'IJOl')~Vl·oJJ'lJtl-3£.11 'lJtU::'YI AUC v::Lnm 

'lit1'3nutl~JJ1ru1un1')V1Vl~JJ 
" 

I "" .J "' • I"' "' "" I .J ., d ~ I'll parameters tl'\J 1 Yltllvv::JJOl')Lu')U\JLYIUUl'ltl l'lll'l'3Yl'lJtl'3tlVl')1L')1'lJtl'301'J~Vl·oJJ 

(Ka = absorption rate constant), ~11'l'3~'lltl'3elVl')1L~101'J'lJ~Vltltln (Ke = elimination rate 

constant), ~11'l~'3:SiVl'lltl'301'J'lJ~Vltl1 (~ = elimination half- life), ~1 clearance 'lltl'3vi1m 
"" 1 .- plll- .. \" (l VW\h'tol\C'~IM-1' cn-Q~wc<b, 1h.JL" , . -1 _q_~-~ l1'Jti LJJVllUtJ ari •V<fl') " ' 0 </ • , • crrv.> vv} "

1 u · 

Ol')LOUvi1mh'3LatJVl')::l1l1'301'J1 lf ml t.ILL~a::l'lf-31'11') l'lfnmmh-3'\j tlU 3 L nl'lltl-3~1 
d '°''°' °' d .J .J 1 II , , ..,j ., I .J .,: 11 

l'l'J'3'lf1Vl'lltl'3Vl1£.11 LLa::LnUO'WtlYJv:: VI absorption profile Yl'lfVILv'lJ L'lf'\J 1 ~VIYIL1Cl1L')JJ{T)'IJ 3- 4 

~VI 1mh'3 absorption phase, 1 ~Vl~U~nru Cmax LLa::eirl1'3UtltJ 4 ~VI 1u'li1'3 elimination phase 
I .J d °' I .t °' I .J 11 

LLC1::')::U::L1a1011'31 'Ylv::Lnu011t1t11'31m '1 l'l1')'1::V1')'3n'IJ')::1111'3t11Y1Vltl'3ff1')YJV1at1u (test) ua:: 

tn~'\JLLUU (reference products) famuvn:: l'\Jnl')Ltl~urnnuumi'utl')::'Yllt.1 . L~tl 1lim'JLtl~uu 
LTitJUl'l1lJJL.JJJ.Jt.1~L1al~l'31 alJJl')Cllh 1~ 

i5m')Lnu vi1 eirl1'3 Lat1 VIQ) ei-3 Anm11i6~i Lm1 ::~i!u ;;i:: 1 'll'a nl:lru:: L 1'.lu~~JJ,..,~ mrn1am 

Lvrn:: l'IJ01')~v::Q)ei'31ri anticoagulant 1uvi1t1Ul'3Lat1V1 mvvdl~a~eim~~nm 1~ vi1t1rl1'3 

... .old 't".t ., t1' d.. d 1n .,d ""~ • LatlVIYILnu Vl'\J'Uv::Vltl-.3JJ1 t.ILLtJnLJJVILat1Vlt1t1n LLa::Lnu serum 1 'IJV1Ltlt.1'Ylmm1 -20 ° C 
" 

d .J 0 '°' <' ., I 1•1 L •r·rnriv::YJ101')1Ll'l')l::l1l11')::VIUtl1Vltl u 

rl'1vi1miim'J?1url1u 1 u'Jtl~'hh tl~u'IJLL tla'31 t.1i1aai1:: 1 utl~mru~a'3Wtl L'liumnni1 
" " 

" .Jq ... 1 "ti"' .J ., 1 ."! ( . 'Jtiua:: 30 'llfN dose YI Ll1 tllvv:: 'll' 'JJJ1ruma::a'JJYl'll\Jt1t1nm t.11Jaa11:: cumulative amount 

excreted) L 1'.Juo11L tl~urnnuu bioavailability nl~ l1~tltllvv:: wat1Vlm1W')::l1l1'3elll1')1L~11 iJ 

., ."f 1 I I d 'l II ool .J .of ., nl')'lJ\Jtn'Yll'3uaai1:: (urinary excretion rate) t.l'lf1'3L1a1Vl1'31 nv:: vim1nmmnl:lru:: 
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~a1 £1~a'3num 'lW~fl Vl'l::'Hi1'3 'l::~U'lHN £111 u La fl VIOU L1a1 LW'l1::a1u l "Haj~dj~11i.iai.i~mf nu 

1mrn'315if nl'lLnU~1flU1'3Uaai1::m~h15LLVlf1vi1'30U L'liurl'115 cumulative amount excreted 

olfl'3LnUQ)1flU1'31 l1~'llJLLa::muwfl 1vitJli'11tJ~::LnUU1U0'3 7 half-life 'lJfl'3Q)1m uvii5 urinary 

excretion rate fll~LnUQ)'1flU1'3LL~ 3 half-life nm~L~fJ'3Wfl LLvii5if~dj~112.JLL'l..hth1U'lJfl-3'lifl 

L rl fl l vl t·Ja'lJ fl-3 'l:: ~Um Yll-311' fl-3 tJ ljuG\ m 'l LL a1 ~:: ol fl-3 ii m::u1 U f11 'l f11 'lU 'l~ Lil U f.J a'lJ fl-3 

Ol'l~f1'tl1 bioequivalence vifl ltl 

f11'l~f1lflU1~fl'3 (Preliminary or Pilot study) nflUnl'lAfflfl~~-31 U1'3~~'3fll'OJ'OJ::olfl'3 
.o< ~ 1 QI .o< I ,,j 1" .. 1 <:$ QI I "" )Jf11'lv1f)'tll uma1a>.J~'lLWfJ'3 2-3 ~mrnu LWfl~~ 'MYl'l1Ut'l'3LLU1'Yl1'3 Unl'lLf)lJVl1fl£11'3LaflVI 

"H~flilaai1~L~fl 1i1lvi'amnu~ profile 'lJfl'3m lmaflVI l"H'1naLAEJ'3m1mtlu~~'3 ua~v'3Ltlim1'l 
QI """'"" !"l ""'~ .1 °' 1 "" ,J .J QI • I • I Vl'l1~aflULLa~WWJU11i'i1L~'l1~'H ~ 'HVlfJ'3'lJlJ LLa~£1'3 '\.1'lJfliJaYILm.11f1lJVl11iJLL u'lu'l1U'lJfl'3 ., 

parameters vil-31 ~~~Anm aim'lCltl1 ltll'lflum'lA1U1ClJ'H1~1U1Umaiair~'l~LmJ1~a>.J'lvi' 

1. Guidelines for Bioavailability /Bioequivalence studies. Working group on the 
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