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% OV DINPNND 073 (Dr¥aN VI)AVHRN — PRO-DRUG

-2¥2 9910 NI PNIN/NTAYNI YN (NPVLIIPNPR-I) THINDP MPMID MNT NYIAPO 1NN Y5 (1
PO
01 NPTHA NINNND MY NI NN GIND ¥

MTAYN NONOND MYIN NN ,NOR DNYIN 1NN NPVIADIN MYIN IRV

INSINN MPNN INVDY DIYNPN DOVDIVLD PA DX9HI X9-9Y YaAP» MPTLN MNIAPN YT (2

MMV, TN NMDIVIIN NN ONNNN DN DMN-'D¥21 ,CROSS-OVER NNONNI yx¥ann Npd>T1an (3

YN .NNIN 290N 551D ,MADN MNIN NN XY NDN DXANNWNIOY XONIN NN MNP

NPYTAN YN INN-NDTHN DY DN HOYYIT DOVNNYNI TUND IN ,TIND TIIN DONN NPNNN T
.22apn NVOVA

PNV TNN) NMYN DN AYIND 1IN YY 0NN DY DI 1) OYTINN NYPND NONNIMNINDY (4

MIN DN) NMIX INRY INPND 2N PYONN 1D DX NIN,DINI DWYN TINOPIAN MO/ NPT (5
0T YW L(NNT PIYDY ,DNNNA NN PONY ¥ PIHY DN NITNPI MNNN DINMN PYON )oya
0NN TONN2 NMIMIND 2970 X

995 7772 .PVYINN DY NPLIPIPNION NNDND NN PYINM NN INNKD DTN MNINT NV MDY (6
NN AUC-N TOn 80% MNIND MM DXTNA NOXIN AUC- NV Td  y8INno MDY Mpr1an
.NOIRI PYODIVOPN

PTNY INYRIN NTIPIN MNN Cmax - Y YIOND NN DY Thax -N 292 NNXNTN NN >NNND ¥

MPNIY 1NN ,NYS TN 1NN 1 OX — (modified release) 9120 MNINY DY N PYINN IWNRD
Y
SR NNL YD TPIRNYD

MHIVIN YN NN NN ONYS 29 1NN 0NN (prolonged release) Twnmn MINY >oya 0 PwoHNI

— (accumulation)
NN NN HPIXNYND NP MPINY Apmialp] yNaY W

.DINMN PWHN YW STEADY STATE NnHIY NNNWNA TN Np>Tan , STEADY STATE ninn mwin TWND
PR NN TWHOY NN 2772 PONDNY 1N, NPT NNAVINN IN MIIVNN PN TUND
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.5Y DVAVNN INA YN 1IIN) Moieties-N DY OPN NN 5-5

NN 9N ¥ (0 4 NADI) NNPXA NHOWA 799 DINTN NN AN P2 199 MRNINMN NN Y AT (8
NNTO NNPYAN NI

117 57102 97NN, 01NN PYOND INNYNA VYY) DMINIANN D NINNN - (9

DN VITTY NMINIIN TIVN IRV, NPLVIDPNPR-1IINMD G0N : DD OINNY MWIT (10
S5 NN YN NMITIN,YTN MNINNDN NOPN N0 NPPDY DPIOP DINNI HD1D D90
.DMNYT DYPYOND INNNWM DIWID WM YIPITOND NN PYONN
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(MTY) 3 NADI — DIV MYPA AN DNN - HNNN DY

DMNDY DI DXPYIN DIV MYITN

46 :9NNN 190N 2002 920LVID : PIND
:3 9900 NOTY

2014 N0

YN d

DNV N NN ,PHINA ( active moiety) D/95%¥9 DY/91DIN 90NN ORI PYON : 29 9PYIN

(DINMN PYON :19NY) YNIVNNN MNINN DPIF DIVIN ORI PYOIND

MY NPH NNED 1WA, MPAN MPINN MO NPYSP ,NPYIL NN DPYON %

NN, VDN, NV NON NI, Active Moiety -n YW 9o¥9 RO PHNI MY DPP DX DY
VYNY , DY PN IMIND IT TN 2WN> NN ,DMIMIVN DY MAIYN ,INY IMDN NV
MYNY) MIND DMIPNI MDY IX MNMVA DY MYAWNN NNDNI NHIMYNYN NNV XN ONX
YNAY T2 NI PR D HMINN NYT NN NINY YINN PYINN DIVIID NYPAN VI DY CMynvn
SPYONN MY MNPV

LDT NI IN MDY PYON HY DN RY 1 DATHID

(19109)—oIin» yvan  .1.1

;YN TAN WHYY 919> DN PWOND

PNwm 0w, INNOVATOR -n DURIN JINON DY ONPN PYWINI vIdw Muyy vw 5555 1.1.1
ONIYWIA WOV OINIPN PYONY NWyn NXNYNN LONIWA

SNV WO XYW INNOVATOR -n NYURIN JINOD DY ONIPN PYINL D) YIDIYW MWYD i 1NN 1.1.2
: DYNAN DXNINN DI INDNNNVY TAD) (971N WINY DINMN PYIN = PonD)

DIPNI TINRN VNN NYIDT NN 9N NI N1>TNI WII) OINM»N PYON .1.1.2.1
; TPNYPAN MPNTIN N WINPT NPTH NMINA DN PNV PYONN ,NYIIIN

PN VNN DRIV PNYNN PYINN NI TPNIINND NNIN DY 1N DINMN PYON .1.1.2.2
: (72 DY ©ITYNN DINDNN DI GIND v)

N
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SV IOND THPMON DX D7IN2 WINY DINMN PYONI DYoo > nvan o mnn .1.1.2.2.1
.D»MNON DMTAN LYNY ORIV DIYIN DINMN PYINN

NPNAN ORIV PNVNN DINMN PYOND MIpY DNa vow onmdn pvon .1.1.2.2.2

N D NN (film coated) 1979 NN MNPN NID HWND) NDNN NI DPWN NOTH
LOOIN NP

9MNa wHMIY DINMN PWON INDY MDIN DD I8N .1.1.2.2.3

YOI DINMN PYONN P20 91N WY DINMD PYON pa v van  .1.1.2.2.4
: DININ DIVNIN KNIV

; NIN DYPYON NV DY OMDND 25901 .N

;7T NPOIPN ,NPYAVN HPYN .2

.2,PT20 PYWONN .1 : PA NYIIWN POIXNYN MODINNN 1NN DY NINKIN .)
29199 . HNIYI YINY DINMN PYON .3 H7INT WINY DINMN PWON

5915 ,(pH 1-7.5) 51091 DINNA DONIN, NYIYWA MNAD PTI» MODINNNN
955» USP N BP 970mmn 0»p) nna .pH 6.8 992 pH 4.5 992, 0.1N HCI
DV ININNND 0PN

YUY YN DN WO DINOT PYWIN NYYIY TPRRNVYNN NPNOPIAN NN NN .1.1.2.3
DM MPNT NN YHIND MIYINR .DIVIN PPN NNDNI IINWIND MNTIPN DNOVN
I I9NY NIPN Y RPN DY TIT) PPN 19IND NN INY OTPIN TYINND THIARIYN
31,0157y GCP 15555 DNNNA T ,IDTY NTIY NN 2D NI NN POY THNONY
VPN YP2NI MPNT 1M YNNI IWNDIVY PYINT NINSND MNHDNT IINW)

1 IYPAN NYIN DIV PIY DY IND NN MININ NPTIND MNON DY O PYON .1.1.2.4
IXHOVNANIN NNV DY PYON N
s TR NPORY NPYVIPIPNIN PNNN PYON .2
; D91 NAND /NN YON PSP PYON )
(40% Syn) YMYNWYN 115 DIV DNDN INND NDNID NP0 Hya PYon .7
DV MINY DY2 PYON .0

PYONI YIDIWN NN TIXD DXDN D¥INDN IN DINNI WITTI ORYI MNP PR .1.1.2.5
NN Y TIT2)OPNID J9IND NN MYIITL NOPN NIPY IRYI 1), 9NN wINY DINY
29N Mpn v

TPNRNY NMNDI MPNT NI NYIND MIYARD )INAY PN DIV Wpan .1.1.2.6
1N2N2 YINOWY MNPIIN PN NN NN WP 5157 51N wIIY DINY PYON DY THNDNA
NYP1A . PWONN DYDY NYPIN NYIND DTIP D) ,27IN2 WY DINY PYIN DY NUIY
DY 2AN52 YNIN 5IN2 YV DINY PYINI YINYW TIN MIPNT INNI NN DNINMN NYIND
TPOIRNYN MODINNN NN DY NIRKIN VYNY) 1.1.2 PYDY OXNNA DOWITIN DXINONN DD
NN D2APY OX INVLOND M INNIND NYPIAN N DNINN .(() 1.1.2.4.4 PYOD ONNNA
NVIN OPN NTIAY MDY 45 TN, NYPIAN

NI WY PO INA 1MW 9N X9 INNOVATOR -1 pUNIN INN YW pn vwon .1.1.3
DMNN NRND OTPI NYINR DIAPO W N NIPNIA .DINY PYOIND WNYD PYNnd o9

) PYON DIN PYIND WHYD DOV MDD NITNI MNPNN PYONN DV P poanox .1.1.4
9N0N DY OTPIN NMYOIN DAPD ¥ 1T NIPN HNIVIA PNVNN
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DYDY DYIN0M) YN YPAY INYI DIWNND ONMN IND MNIN PN L1.1.5

DINMN PYINY YVIDPNPRIII AWN YD) PYON : (52299122 MY 1NN M) HMPVINNPNPY 1.2
NMODN NPV 2P DXPNAIN DTN DI PN IWUND (NONDPI-MPNITY NN NNY)
D% NN DMINDY DHYIN NN DY NIN NMINI DI DNIYD NN 2PN 19NN HY NINLDION
(45 52 ININNO)

:INYAP 7-D ONDN DYIND DVPYONN 2

S1293 /N PN NWHINA DA1NN BIPPYON 2.1

Y TN IINY Mmomn  2.1.1

SDINYY 112 NNTINY BY9PUON 2.1.2

- (PPIPANX NOMIN MIXPN MOOIN NPYAV 551D) 19D NN 797 Y momn 2.1.3

,DINMN PYONY NNIVN 1152 ,5 mg/cc Hyn NN DM HPYIN IIND NMDION TWND
MDD YN NPV QDN IDIN RO

IN D) NO ININD NN NONINT TYUND — 99 TN 1HNY XYY Apamny momn  2.14
PYOND NNNVN 72 IN DT DIDOYI-INDIAN DMIMINM NN DOV 1NN (MY
.OMN”MN

GUND — (09099 5919) 199D MTYIN JIINY INWN YINIYY IPIIHRN Momn 215
MDY DY DOWAWN DN DNV IN DINYT PYWONIY NYNY DINT DIDYH-YNHAN DYININD
LPYONN NN

TNZP2 MPNT 1IN NWINND NV 1VIP TUN — XYY DYWINA 022N OPNY D PYON  2.1.6
L PONTIPAIININVNIY IO DINDOW 12T DINNVNIY [ PPIDN : TPNINNYN
DYDVIY,LIVIN DPTID ,PHIRDOPYT,PRODINIATIP ,19NINNIVOPT+PIINDNIN+IININVNID
NDVPY ,NNNY NPHIV DNNPII, NVPIVYP ,TNINY ,ONIIWMINDND VINDI ,PRITMDT [, TTY
YD NYN NITYNIY 95 DINN DI PYOIM

299 Idnv»  2.1.7

35091 $1939) NOINYA DINN DIV 1IN Y99IN ,NPI%9 MNP DMIYY ©YPYIN 2.2
.2.1 PYy0a 0175 DYPRY NPITNY DXPYWIM (MN9ND*0
IYNITOIV NN OXPYON DPRYY 2.1.5 PYDI 1NN MDNHN DPRY MYY 0¥9Pwon 23

NYMNSIMO 2.4

DTN MNINYA DHVDID NP0 DY BMIVPI OYPYIN 2.5

.DINNIN MV WYIAP N TUN DYDY D¥PYON DY 1Y DODONN DPYOIHN 2.6
. 2.67) 2.5 ,2.4,2.3,2.2,2.1-2 D¥0 DXVNON DPRY DXPYONN I YD 2.7

$999) 9PYON DIYIY NYPAN NHYIN 1IN 3

: YAPYTI ONMN NN JIVONT MNPITIN PNRD WD DIVIY NYpan
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2.1 NMapy 3.1

PYIND THPARNYN MDA MPNT NNIND IN OMPYP OMNMA TN PN) TV /N PN
(DN

2.2 N81PY 3.2

VNN NPVIPIPR NNIIND DOPNIRNYN DMIP120 DY DD 0N /N PPN
DN PYOHNY

2.3 NPy 33

: VN VLNVNN NNDY DRNN DINNIN NN YINY Y G0N /N PN

: P2Y NYIVY NMIVYIVH DNIODY 993D YWN 0P DN Y)Y BY9PWINa 3.3.1

DINMN PYIN HY N9 NN MPTNAN NDHRY NOPY IN-VITRO 1nan »9-5y 0o1m winb 1

90092 IN-VIVO 102 D) Y85 ¥ NPYNRUN-TN NMINNIN DY WIAN XD 1T 1NN ON

:DYTINVIVDIPIVNP DIFINN NYY BIIWINA 3.3.2

.BLANCHING »nan S¥ npnxnvn mp>Ta mNSIN XoNnnD v

81. 7901 51 — (blanching) 7y M250 NP>T2 NOMYD NPNIN 295

10291920 IN/DINIDITIPINIVIN NY 297YWINA.3.3.3

Joy TN (Inhibition zone) 22o¥n ©INNY MP 725 In-vitro N2 MXNIN NONNND W

MAPY ©II1HYN DN NI DVIND DMNVIN NYD DIPYIN IN DPONNPNIY MY > PYOn.3.3.4
PO PNPRMA NPITIY DN NYINN DIV YD 1VNOY

2.4 03Py 34

ANNMIN 51702 WD) PYONN MY NN IN-VITRO nan MNIN 1) /X PN

2.7-)2.5 MNpy 3.5

SJONNNYA NDPI MPNTONNN /N PN

2.6 NNAPY 3.6

IN-n2na 0NN Pwons (BIOEQUIVALENT) NNt 1oM912-11H01 HY2 INPNY MNDIN Q0N /N P20
(45 957 N .oTNa VIVO
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DINY Y PYINY PADIND IN,DINON PYONL TN D9 255910 PWHNA DY 23599 YD MNwnD v
J9PUNN DTN D990 DN

L0990 B 4

SPYONN MNPV MDY OXNYINN DMIYP DINNI 91X 7)) PYIN DIWID NYPIAN ¥HIND 1NN 4.1

: NPVIVPNPRPI NNDIND DINIAN ONNIN NYAP NPYY M I DTHYH DIPNI 4.2

NYIDUNM NPNN MIONP NP OX - 7PN IN-VIVO »nan X IN-VITRO %nan mNSIN 421
0782 IN-VIVO 1on51»2 Mt »mmY ,nyna IN-VIVO »nan w IN-VITRO »nan y»a

,2O¥91 IDIND DY DX NTTHRO NN MV PR IWND (ACUTE) 10 »9997199 vpaN 422
TNONNIPNIDVPIN NPNITH NN TITHY 1N TN -0 DYHIN VY DOVIIVNHN N

AT OV INPNND ,DYWON DYVINALVNN IN YO 25N Yw (ACUTE)

DN NIV NN DP9 AN IMN DINN 1IN IMND PYON2 IN-VITRO »nan 423
DOXNINN DD DPPPNN ON (DMWY DXPIN 1Y) ,NNT NN NN DINT 0¥V NJIN
:DONAN
:1DNIN NN, 0INON PYINY DXPIIND TAXR JY PN MM NNIN 4.2.3.1

515 7 N9y 97y DISSOLUTION  »N2ana ©MY INYD) OPHIND DY N

TOVINPHRN MNODNN DINNI XD W DIINNHN DINNA DINDY NPIVIP PP .a
1 YO NNOND

: DONAN DONIND NIVN TN OOPNN )
DYPYONN MY DY NI DIDOYAN DXIMIND P2 DY DION> DIOP <

PN N

(TION DD DIIOPNN IUNRD
(£ 5% Ty vN) DXPHINN MY NNT LYND HNON Spwnn .1
ONOPAN MNTN NN MPNIN POY PHIND INNYNA

IN 220N HPYNN (5% TY) NPON? NI DP9 IDINN MND .2
09PN

DYNVY .DDO¥9->ND2N DXININD NIMINOA 7202 DY DOV ¥ .3
95990 INN DY NIODN IN MODY0NN DY DIWIUN

D»VMYT in-vitro DM PANDNY N DIV NIIWNI NP0 PN ONA DMIPHNI - 4232
.(in-vitro chelation "N Wiy - 5¥9 9mINd sevelamer :)1) .PWINN NOO

AN MANT NPT 9Y AN NPT M — 971 N0°0n Yy Yo amin bw mpna
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DIV DOMYN .6
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.1986— ymwnn ,(D>71PwOn) DXNPIIN NNPN

DYPYION DIVID MYPA NWIND DN
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D1°70) D) DXIWON DYDY MYITN : HNNN DOV
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%o .1

.DYPYON DIV DM NPOLNDIN MYIITD QDN Y120 PYWIN DI MIVOITH NN YWXTND NY DM NIVH
SORNNYA TNDPI NINNTINN INPNA YN D) DXPYIND NPINY 1NN NVIN NVAY XA 1T WTN 5NN
DI910) DYPYINI NP MPNTY INNIPNN HMNIN D02 DY AN DN

Yy n .2

NN NN NNXA,PHNA (Active Moiety) 0/2o¥9 D/9910 551010 MXIDT PYON :393) 1PYIN
NN 0N HY22 NNY TPNNND TYPHN ONIDNNN MNINN DRI DIVIN MNIDT PYOND DNV 1NN
(ONMN PYON PNY)

MY NN NIXI 1IWN , MPIN MDA MO NPYAP NP0 NN DIPYON e

INN LTV IVON , NV NON 0D, Active Moiety -n YW 9v9 KON PHN MY D»P DX D) @
LYNY |, DY IMIN INMND NY TNYD 2WYN» NNITIY ,DXINVN DY MDD , NNV IMDNX NNV
MYNVY) MNRD  DMIPNI MDY IN MNPV DY MPAVNN MNONI TPNMYHYN NNY NIN ON
Y722 "W PR D DMIND NYT NN NN N PYONN DIV NYPIN vin DY ,0Nmynwn
SPYONN MY MMM YN

MOPAPYONOYINA NI N DITHIN @
NN TAD DY YAPI YW NINNNN PITY DRIV DIWIN PYON - DIN 9PVWIN: (VI7VD) — DIN YIYIN

5aPY W ,DINON PYIN HY HNIW 1WA 9PN 29 SN 1TV MRL 19 5y 1712y WNNY NPINY
LDIN PYIND 12 WHRNWAY SN NND DTPIN NN

9NNN N .3

:TIOND TR YNRYY D1 DIN PYONI |, 0IN? 9PYWHN.3.1
PNV 0N INNOVATOR-N NURIN I DY ™M MPN PYWON vindw mwyd v 5955 .3.1.1

SNV
DRIV WONY OINPN PYIND NYYN NRNVIN

VI XYW INNOVATOR -1 NYRIN JINON DV ONPN PYINI D) WIdIY MY i ynn .3.1.2
: DYNAN DXNIND DI INDNPNNY TA92) (791N WINW DN PWIN :\91ND) SNV

DIPN) TINN VI NYIIT NN GN¥) NI MTHI WIN DINON PYon  .3.1.2.1
V9N
S TPNYPAN MPNIN NN YINIA 1D NOTH NNINA IYI9 PNY PYINN

PYON YW IHND NIMIDN DINT H7INA WY DINYN PYONT DYDY YNHIN DININND .3.1.2.2
DN DTN LYND ,INIYI DIVIN DINON

973N WHIIY DINMT PYIN MDY MTIN DI MDY 19718 .3.1.2.3
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PPN NNON2INWIND MNTIPN DNYN TWUYL YN HINT WINY DINON PYONI NYY) \Nann  .3.2.1
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1Y JNNIIWDIVYY PYINT ININND MINONTIINY D), 07357y GCPHHHI5 oxnNna T
.IVYPAN UPano m»nt
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RIY)

TINNN P NYIPY DID2D THINRNYN TNV MNNI ONM YIND PINYHN DN WPan vy .3.2.3
9% 1N M5 TY MRL 700 Sy ¥yap) 9n2)w ©INMN PWIN DY MNNIN I ¥ XD ,1PVOND
.DMNIDT DPYON DIV NPONND NPNTPN NONYA

PYIND SVIDPNPR-1ID VN’ 2D PYIN : (HNT1P2 MY 103103 MNT) NPVININPN-123.3.3

YY) AP DXPNAN DDTIN DY PR IUND (NIPI-MMPNID NN NNY) OINON

2591 9NN YWY N ININA DO DAYD  NND .DYWIN 90NN DY MNVDION_N1aDN
LD NN DMND)

YIAVD DRNN2 YIAP» N PYOND NN JIT : MPVINNPNR-1’A HNNN_ IUNY .3.3.1
NNIN
NN LYNY ,NPIRY NN YHIND NN PR DT NIPNA .DINMN PYIND DRIV IWINY
NPNN, NPV TIN NP NN :)ND) JNNN NN NPIIRYD INIXIVIY 1D WY 1NN
NN NPINY NI NOXNND ¥ NON 0PN (ODNIT DIV 1NN YONIT NN, MHNY NN
JONNNYA NP NINITOINNID GONI NN

S APHARNYN NHITIM 113901 INNI IN NPINY NN 71D HY TNN PHN DWII YWUND  .3.3.2

NN DX . T292 TPRINNWYN MODYINM 2N DY DN DPHNY WP WHNY 1%
: DONIN DNINN 9 DINDOPIN)

DOYNINN DMNN DINNA TPINDY NPIVPP NP .3.3.21

.DYPYONN MY DY NOM DODOYAN DININD P2 DT DXON M L3.3.2.2

$IPHARNYN NHMNITI®A MINAT INNM DINVON BIYPYIN.3.4

DTN TN NS Monn L3.4.1

DY2o¥9 YNDAN DYDIINY ININAY NN NYA NI NOMIN NV MM NN PYON  .3.4.2
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MND2 NPY DI PIINND YW .55¥97 1DINT MDY IN MDY0N ,(NLY YDOYI DMIMIN :)ND)
D999 >NYan 0109910
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0901 02913.3.5
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APPENDIX |

Dissolution testing and Similarity of Dissolution Profiles

1. General aspects of dissolution testing as related to bioavailability

During the development of a medicinal product a dissolution test is used as a tool to identify

formulation factors that are influencing and may have a crucial effect on the bioavailability of the

drug. As soon as the composition and the manufacturing process are defined a dissolution test is used in the
quality control of scale-up and of production batches to ensure both batch-to-batch consistency and that the
dissolution profiles remain similar to those of pivotal clinical trial batches. Furthermore, in certain instances a
dissolution test can be used to waive a bioequivalence study. Therefore, dissolution studies can serve several
purposes:

i — Testing on product quality
e To get information on the test batches used in bioavailability/bioequivalence studies and
pivotal clinical studies to support specifications for quality control
e To be used as a tool in quality control to demonstrate consistency in manufacture
e To get information on the reference product used in bioavailability/bioequivalence studies and
pivotal clinical studies.
ii - Bioequivalence surrogate inference
e To demonstrate in certain cases similarity between different formulations of an active
substance and the reference medicinal product (biowaivers e.g., variations, formulation
changes during development and generic medicinal products; see section 4.2 and App. I11)
e To investigate batch to batch consistency of the products (test and reference) to be used as basis
for the selection of appropriate batches for the in vivo study.

Test methods should be developed product related based on general and/or specific harmacopoeial
requirements. In case those requirements are shown to be unsatisfactory and/or do not reflect the in vivo
dissolution (i.e. biorelevance) alternative methods can be considered when justified that these are
discriminatory and able to differentiate between batches with acceptable and non-acceptable performance of
the product in vivo. Current state-of-the-art information including the interplay of characteristics derived from
the BCS classification and the dosage form must always be considered.

Sampling time points should be sufficient to obtain meaningful dissolution profiles, and at least every 15
minutes. More frequent sampling during the period of greatest change in the dissolution profile is
recommended. For rapidly dissolving products, where complete dissolution is within 30 minutes, generation of
an adequate profile by sampling at 5- or 10-minute intervals may be necessary.

If an active substance is considered highly soluble, it is reasonable to expect that it will not cause any
bioavailability problems if, in addition, the dosage system is rapidly dissolved in the physiological pH-range
and the excipients are known not to affect bioavailability. In contrast, if an active substance is considered to
have a limited or low solubility, the rate limiting step for absorption may be dosage form dissolution. This is
also the case when excipients are controlling the release and subsequent dissolution of the active substance. In
those cases a variety of test conditions is recommended and adequate sampling should be performed.

2. Similarity of dissolution profiles

Dissolution profile similarity testing and any conclusions drawn from the results (e.g. justification for a
biowaiver) can be considered valid only if the dissolution profile has been satisfactorily
characterised using a sufficient number of time points.



http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2010/01/WC500070039.pdf
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For immediate release formulations, further to the guidance given in section 1 above, comparison at 15 min is
essential to know if complete dissolution is reached before gastric emptying.

Where more than 85% of the drug is dissolved within 15 minutes, dissolution profiles may be accepted as
similar without further mathematical evaluation.

In case more than 85% is not dissolved at 15 minutes but within 30 minutes, at least three time points are
required: the first time point before 15 minutes, the second one at 15 minutes and the third time point when the
release is close to 85%.

For modified release products, the advice given in the relevant guidance should be followed.
Dissolution similarity may be determined using the f2 statistic as follows:

100
f= 50 e log

S [Rey-T(n]
1

I=

1 +

n

N

In this equation f2is the similarity factor, n is the number of time points, R(t) is the mean percent

reference drug dissolved at time t after initiation of the study; T(t) is the mean percent test drug

dissolved at time t after initiation of the study. For both the reference and test formulations, percent dissolution
should be determined.

The evaluation of the similarity factor is based on the following conditions:

A minimum of three time points (zero excluded)

The time points should be the same for the two formulations

Twelve individual values for every time point for each formulation

Not more than one mean value of > 85% dissolved for any of the formulations.

The relative standard deviation or coefficient of variation of any product should be less than
20% for the first point and less than 10% from second to last time point.

An f2value between 50 and 100 suggests that the two dissolution profiles are similar.

When the f2 statistic is not suitable, then the similarity may be compared using model-dependent or model-
independent methods e.g. by statistical multivariate comparison of the parameters of the
Weibull function or the percentage dissolved at different time points.

Alternative methods to the f2 statistic to demonstrate dissolution similarity are considered acceptable, if
statistically valid and satisfactorily justified.

The similarity acceptance limits should be pre-defined and justified and not be greater than a 10%
difference. In addition, the dissolution variability of the test and reference product data should also be similar,
however, a lower variability of the test product may be acceptable.

Evidence that the statistical software has been validated should also be provided.

A clear description and explanation of the steps taken in the application of the procedure should be provided,
with appropriate summary tables.
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B.11.b.4 Change in the batch size of the FP

>

B.11.b.5 Change to in-process tests of the FF

B.Il.c.1 Change in the specification param
of an excipient

B.l1l.c.2 Change in test procedure for
excipient

B.11.c.3 Change in source of an excipient
TSE risk

B.ll.c.4 Change in synthesis of a
pharmacopoeial excipient

X

B.11.d.1 Change in the specification param
of the FP

x

B.11.d.2 Change in test procedure for the FF

B.11.d.3 Variations related to the introducti
real-time release or parametric release of th

B.1l.e.1 Change in immediate packaging 0
FP

B.ll.e.2 Change in the specification param
of the packaging of the FP

B.11.e.3 Change in test procedure for packz
of the FP

B.ll.e.4 Change in shape or dimensions o
container or closure

B.ll.e.5 Change in pack size of the FP
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B.ll.e.6 Change in any part of the packs
X material
B.Il.e.7 Change in supplier of pack:
X components
B.11.f.1 Change in the shelf-life or stc
X conditions of the FP
B.1l.g.1 Introduction of a new design spac
X | the FP
B.11.g.2 Introduction of a post approval ch
X | management protocol related to the FP
B.11.g.3 Deletion of an approved ch
X | management protocol related to the FP
B.Il.g.4 Changes to an approved ch
management
X protocol
B.11.9.5 Implementation of changes foreset
an
X approved change management protocol
B.ILh.1 Update to the “Adventitious A
Safety
X Evaluation
B.lll.1a Submission of a new or updatec
Eur. certificate of suitability
X
B.111.1b Submission of a new TSE certifice
X suitability
X B.l111.2 Change to comply with Ph.
pharmacopoeia
X B.V.a.l Inclusion of a new PMF
B.V.a.2 Inclusion of a new Vaccine An
X Master File
B.V.b.1 Update of the quality dossier inte
to
implement the outcome of a Union ref
X procedure
D.1 Change in the name and/or address
X | the VAMF
X certificate holder
X D.2 Change in the name and/or address
X | the PMF
D.3 Change or transfer of the current PI
X certificate
D.4 Change in the name and/or address
X a blood
D.5 Replacement or addition of a
X blood/plasma collection
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D.6 Deletion or change of status
X (operational/nonoperational)
D.7 Addition of a new blood establishm
X for the
D.9 Addition of a new blood establishm
X for testing of
D.10 Replacement or addition of a new
X blood
D.11 Deletion of a blood establishment
X centre(s) in
D.12 Replacement or addition of an
X organisation involved
D.23 Change in the steps that would be
X taken if it is found
X D.14 Addition of a CE-marked test kit
X D.15 Addition of a non-CE marked test |
D.16 Change of kit/method used to test
X pools
D.17 Introduction or extension of inven
X hold procedure.
X D.20 Change in storage / transport
X D.21 Introduction of test for viral marke
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Bio-Similar-985%2°0-9°2 952503 0oL DI NN D17y 127 572 22 oo

Bio-Similar-9x59150-1%2 »95Wona Y1NIWI DIV SNIN NPT DA oY

131 3inn 127 Ty 127 :90%7 1o0n 2014 99998 97990 TIND

N3 1
Sva ONNK PO DN DOWYIN IMNNY DYPYON DN DNITHIN 29-Dy DMNOYPL DY Pwon 1.1
DM

ANDDIDPA PYON DT KD TN, DIDT DN DYDY DPNOPA DI/IN ,DNYY NNON TIT N2IN
PYIN -3NPN NN PYIN DY DY 0IND NNIT DOV 1IN 93901 ,INDPAINIT PYIN 1N
DINMN PYIOND NNIT NN NHX IR0 PwON .(medicinal product) reference ©N»N
LDYNNNYN DNNNI NIINY 393 MW MMV, THNIPI MDY | NN MNIMINND DY DOV
SNDMIDPA- DIDYT DYNYP DIPWIN DY DN DN NI NP> 22D DIMNNIN DXYYOIN

NN TN OINNA NP2 NN EMA TUNRD 1T NI (FDA, EMA) D2ya m»1mn nmvad
.D21¥2 M2 DMWY IT-DY NYMIND

DINIY NTNA DDIND NNNRND TIN,NINN DPOINDIN DOXWNI EMA Ny»TN

DINIW NP TN INDDIDNAIPYINT WINOWN DIYIN NPITN NI :HNNN NYVMI.1.2

YD .2

ONPINN ITIPOIINITHIND =7/9>Won”/

;9PN 1IN .3

1YY HPYNIN.3.1
: DN YNNIV INDINDIDPA PYON DIV DIIIVNNN DININN

9727 PR ,0INN PYIND NMIT PYINNAY DINIIINN DN DANN DIYIN Pna .3.1.1
NP MNPV, M DY DIVIINA SMYNPYN

.FDA - 2 2~ EMA-1 DY) PYONn.3.1.2

10IW».3.2

+_(Substitution/ Interchangeability) nayon .3.2.1

Y PLVMILIN NANDN PNND RD NN DY MP2NN NMYIN 2 DY NHDIPNN YN
NPYIN YT-DY AIRDMDDPIL NPHRN PYON
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$YAPYTI NID INIYI NDIYIND N .3.2.1.1

: 2190 NYNNN .3.2.1.11

SIRDOPIINNPN PYOIN — PYINN NN DIV NYINNA INAD IRWI IXIDIN TOMN
D) WA WX DIDVN NONNN PINRN NN PYOINN DY MINDNN DY NN DYINT PIND W
.DAPWN DMYINIA

191920 TYNN .3.2.1.1.2
IRIDIN TOMN YT-HY HPUMVIN NNDN YXIAN ND
.3.2,1.1.3
ADIVI GPIN TN YOI NYA YAPN ,NPNRN PYIND NAONN T2 INDMIDPA PYON NITHIN

DTV MXONN DY DOINNAY,DIWIN NPONN IT-DY DIVIN ININT ,MNPITN PIND YNNI I2TD
D9YNHDN PYOHND NNNNND) PIN TN DIDNNY INDDIDPI XYY NNY»N

:(Labeling) "'  .3.2.2

DN DXPYINN ID>TAND NN DY I5Y TN 19IN JND> INDDIDPA PYON 3.2.2.1
DRND MYNN INNK APYN NI TWIND 7732 DINN

D»INDI) INDNN DWN PIN INNINN DYIND) NN YT MNINNA )10V .3.2.2.2
5990 ImINN oY

:(Pharmacovigilance) *n9y9n apyn .3.2.3

:IVINA N2 MDWN MY ,INDIDIDI 1PWONL WINIWI 11D ITYN Dva
INNY MYMN NV .Risk Evaluation and Mitigation Strategy ~ Plan Risk Management
ST9PM

: DYNAN DYDHON I9-DY DIYAD ¥ NINT NIND

:NNY W DWW NYPIAN NYHINN POND .3.2.3.1
.Risk Evaluation W Risk Management Plan and Mitigation Strategy

57 9 YY DIYEDY MDLPNITNN NN ORND MYNN DY MPT O MHANN DY .3.2.3.2

PN
SN9IN YOI ONND MYNN MPT : MNPIIN

:(Indication/Extrapolation) 0’990 .3.2.4

DV 190 DIRNN 9PN DMIYP DD NNN) INDDIDPA YPYINI MIVIRNDD NPNINNIN
SNPNRN PYINI MIVIRNDY NPNNNN DI NN TR ND .PNY

920892 DINAN DININD IWWIT T

PYONI OMPOP DMDN NNAIY NPNNN INDDIDPL PYONY MIVIND - .3.2.4.1
SMPNRT PYINI VIR D) TUR) INDDOPIAN

7292 FDA— 2 /Y EMA — 2 )9WIRY NPNIND MIVIND .3.2.4.2
IPTL) KD AWRY) INDDIOPIN PYIND NPHRN PYINND NYNNND IINNIVOPN .3.2.4.3

2V MDPIAN NDIYON PN TIY D IWINRNN ,(INDIDPDPIAN PYINI D11YP DDA
DT MPHRN PYON SV INDIDOPIAN PYON
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10N PYOIN  .3.2.5

DIV P INDDIDPIAN DY DINMN PYINY HHI-T772 MYN'T,051¥2 M0N0 NN
MYI NNINA

: 799 ONNNA
IRV DIV IR DINMN PYINYI INDDDPL DIV IWIRTD KD DYD5 L3.2.5.1
DIV DPY»  TPNIND PTSINN MPOP TN DOP IWUND ,DTNYH OAPpNa - .3.2.5.2
PYON
INDMIIDPIAN PYINY T2 HRIWA DIV INX NPNRN PYIN DX D) INDDDYI
TONN .(FDA WX EMA) D2y2 M>21Pnn NPNVONIN NMIVYIN NNNA PTI IWIN

TIWN NONIN 3.2.6 PYDA VNN NXYMNHN NTYNA NPT XYNT .PTI YSIAN DN
NN

ANYT DO -5y G0N YN WITTY ORI TP MINIIAN TIVHD L3.2.5.3

$INDDIDYD NUNY NNV DY 299D .3.2.6

MNPIN PR DN 97 3.2.6.1
DYNON DXPYIN MR, 0NDPM NNPXAD NINN DN PO : NIMN D9 .3.2.6.2

INPYIN PN DWW NPONN DN NTYNa Bv9an L3.2.6.3
DNPM NNPAY NN SN
.DYPYON DIVIID NXYMNPIN DTN 7P
PN TR DN DINOYY

$ IV MYPA NWIN  .3.2.7

NN MNPIIN PR DY OPRIT DXPYIND DIVIN NI A-DY  NYYN DIV MVYPIN NYIN
DN YV DOPM NNPIAD
NI

DIYUNY NN .4
MNP PN
DYPYON HY DI YHya

0°novy .5
PN

1 0OY) 00NV .6

1981- NIWAN (VTN NOR)DNPINN NTIPS 6.1
1986-1"0WNN (D>PWHN)D>PYIN DNPIIN NIPN.6.2

(DXNPIN NNPNY DRNNA) DOWVITN) DMWY Y910 DPNIT DXPYIN DIVIY MYPA NWIN 9NN .6.3
2012 LDMINA 23 DYH : MNPIIN PN

UTN DM PYOND MDN NTIVND NYPA NVIND DN .6.4
.2014 N1 14 DYN NI OIDIN DV DIPM NNPAT NONN

.(Bio-Similar) MMT NYPNYPI MNIN HY DIWMY MYPA NYaP .6.5
.2009 Y1192 31 DR : MNP PN
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L INDOPAIPYON 6.6
22013 921212 19 OYN - MNPIIN PN - IXIDT MININ DY ONPM NNPYAY )NONN

TN MNMDA YT ORND MYNN MNT.6.7
21998511 :MNPINN PN - YNANIN YT OIND 7MY NPONNN
6.8

EMA guidelines:
Overarching biosimilar guidelines & Product-specific biosimilar guidelines:
http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/general/general content 000408.jsp
&mid=WC0b01ac058002958c

6.9

FDA guidelines:
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm291232.htm?source=govdeliver

yX
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D203 MIN2IZN TIVY 1IN NS5 1919

http://www.health.gov.il/UnitsOffice/HD/MTI/Drugs/Registration/Pages/regulations.aspx
360N 5NN DIV DY NIAYN DN
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