B & (L EE A - BAE)

200 ICH M9 TE4HEE 5 & BB E

\

AR - AR R SR B
PR R R R

KRBTSR * o]

HERHARE] © 108 426 H 1 H~108 46 H 9 H
Heds HH - 108 7 8 H



R

BE sl L Ry 2 B PT R T - FHDABBEg AR 1 ale B R TT ~ BUEA [RIHYSE D -
LB FHUAHE o BNTREEE T - D DS /NABE R 4R EE P
B MR Ans L 2 R EAHER TR » IR0 Ry eIk T e i
PR - (H S BB EREAZEZE - BB AN g
(International Council for Harmonization of Technical Requirements For
Pharmaceuticals for Human Use, Ff&fE ICH) #2016 & 6 HEEIL M9 T/E4H »
5T D) A W e 20 KE 2445 (Biopharmaceutical Classification System, BCS)
Ry > RERAERAAEFEMRERIE M5 5] (Biopharmaceutical
Classification System-based Biowaivers guideline, f&fE BCS-based
biowaivers guideline B¢ BCS biowaiver) @ FFRISEEAERZR - 4 2016
11 A HEZA Osaka ~ 2017 A 5 HiAIIE A Montreal ~ 2017 4 11 AitHq+
Geneva~2018 4 6 A HA Kobe EfTHE I EH  INEF LS M f55 [HEE
54 6 H 3 HE 6 BN R TR EITEE 5 RImE e -

AR TArsH SR plEE MO 55 [FEETEEIAM - SR T2 B R E T wwEl
EIE - EE & mEEY BT (FDA) #rs AR RIS E - B - S SN
£ BRGS0 HZA MHLW/PMDA s DUK R s eV E 45 5 - RORAEZEEE M
DAIZK By s R AT FAAE IR BE &h 5/ Efs - BT ARNEMBR” 47K o] gEfe et sk F
Ry s By MK B TRV, - ZRE N A a8 AR s R 6 - G LARE
Z T5rpm BFE - HITERFIREBE -

TARSHAR GRAVES MY - BFE5ERBCS biowaiver #FHHEIE ~ /AHEE
DI =& (the highest single dose)at ~ BE R BENE - FEE
FERST ~ BEEREE TR - SZFF BCS MHEELLAC T & =ML THEARRE
B OEE T B T AR e MBIE MO f55 [ HE -

[CH i~ 55 [HIE D By 5 (A BREFEES - MO T/E&HIA 2019 4 4 H5EAE 3
PEEY - A EEEHH - AN EROFAREaE - VECRRE GRS -
EHEE N Jan FTHAE 9 HEfTEEE G THET 2019 4F 11 H5ERGE 4 FEES
AR HE T TR TER S5 E -

SRR ES VEER AL ICH pe Ry Atk B 8z & - il BBtz

4
+
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EMNEBGAAE > FEARSE ICH GRS | 2 HlE REE - Bimit
YrETEE (UM B EEE ) 2018 42 6 HAlk ICHAVER K B 1% - HREHmS
1 TCH AHRH G R EHE5 [ ZHI5E » SR BTG5 [T - 10 B P 72 5 3 e [ 1
b > JEREREIS L ICH Y54
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AL
% BE

[ B [T RS L — R R A A B S Bl 5 888 - A ReS B UL - EARS
TEIRAEAEEERY - NEEMIVAH (BC)T) AR A BRREE I R (2R
g7 BEARUST) AN BEER R RAEEE RV « MH[E £ AR [EIRC 748
G AFER AR E MR (bioequivalence, BE)AYEATT » EEERWIREE M EAY
SENRENAERTTHRSE DML REE LT AR E SR HEE -

i BE 58 (8 i 28 7818 » /F R&ERfH% i (Pharmaceutical Equivalents)
SR Chh(Pharmaceutical Alternatives)WVaFE TH » {E R & BFRSHHEFM:
(Therapeutic equivalence )HVEFfU(surrogate) Bgs6750% @ (BRUESFEILEIAFRE
BT KRB RSB -

BE SABR L& 5 BEA T > [EFHIEREZ - BfE g RIS 2Rl i m bR
EY o H 2 EREC 7 SRR 8 » BB EE it [EI 2 DA BE S Ea [ A S e 2 i
bt - 280 » BE sl e @ LARS RoilB i 52 - [Bl— Ll EEE NS TR
FrsEs > PTAEREE R 2GR M 2 R o WIERRENRIEEE T » B
AL RS T N 205 » (2K [CH BRVEAYERE -

DIRSANHTEE FsBE A BE slmay e e ih aoks MR Reslinse R (biowaiver) © [f
DS aaeRih L SRS (AR F RV E N » T2 R FiifeE s
(Scale-Up and Post-Approval Changes ; SUPAC), A=W g&r|E2 58 240
(Biopharmaceutical Classification System, BCS) fr By ME& A R M (in vitro/in
vivo correlations ;IVIVC)ZFE =T  H b DIZESLAARERE (Solubility) EEEM:
(Permeability) ZEILHVAVIZERIE 70 M 240 e bR A A8 AH S Mt (BCS biowaiver)
HehlE B384 > BCS biowaiver HFETT 2000 4F Fs35E FDA FR49IG S6AR 55 [ DAZK
AR R B BE R 25 B A AR B (Line extension)AY—FH A SEAVEAEE(E 5= » 3T 20
A T T R B P ER AR

BCS biowaiver {X#5 T BB T BY A VI EERIEEF 140 80 > FREb Y88 g ]
DRSS ABER i R L B A RS S - (SR ey 2 B Mt B BV R -
HATeik T ZIVEEBERE R S ReFEZ i —Mam > ZEIEIEET Ry BCS 1 BA(S/A MR R
= 2R MR )M BCS 111 B (Sa e S R ZEE M ) ISy a] i A IS BCS A RSatiaafs -
EEESREEEEER > HEHRETREEARTARE -

AL > TCH A 2016 SRRk I MO 52 T/E4H » FHHEREER Dr. Jan Welink A¥Res
FEELA > EE] FDA {38 Dr. Paul Seo (E/ARIMERE TIF > 403 BCS /USRS EE
EHTZREER ~ filE AR R0 R BRI )7 & EAR D TEIARRE
fg e th 4R L EER R 0y Fat ~ A E pI S IR » e — AR A 5
50k 32 T/F HEE - HHERINERIIYRE M bR EfaE S > iR DIE A
BT A EE A o
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2. AR R R E 1
3. A EIEEEHY E Ry BT
BCS biowaiver

4 . [ E PR AR U7 B
5. PR RS THE
6. B
7. HEBUERETE
WL BRESEIHA > e AR
(REEEYE
?jﬁiﬁ SR - E§1%BEDHE.

AE AL ~ R AE S A S
Z%E‘LL{TJ GEMEIEE
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/5‘1%*51)5’1%5 5IEEEL -
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o EEBDL

BRITARHETH 17 [k S22 BRI 2 A BRI 20 A\l » HEEE
WIFTEREL - SR2 F 25 2018 4F 8 H LI ARSI R EFINE R, » &7
A~ ErEm AR o KA TR S o MR QA PUE—DER - ¥
IR IR 2 R AR IOE R (R G 3 (regulatory meeting) » ff
7A | s EAREHORRE GRS » SERRE A Tan FT5AE 9 H#E{TEE
PR R ER T T PURGE RS 3 PEEREASE 4 PRI -
R > ASE S AP SE R 73 40 St e b A e A S 5B (BCS Biowaiver)
HIFES | RHAEARACE(E H A RT A 5ERE > MO TAFSHRI R - T IR Y
ICH & AR BEBARBINSHEATESE -

= WrEEREE

(—) ERERREYEHE G (FDA) B SRR NSEERE BERER

1. SEE] FDA L Fluconazole 50 ~ 200 Z e sEml Aylkim - FEaT /A BERRA-anHE
B A SIS R A B DU R3S E (paddle apparatus)
A 50rpm BHZ2 RS B M e A AR > HERE(EA 100rpm &R E
(basket apparatus)HVZFrEamE - HI o TR BT
a8 (sinker)AEd sk R SRR -

2. sERiRAR
SR © 500m] Kz 900 ml e
EEREE ¢ A IR S A EE
B 50 B/ 538 (rpm) ~ 75 rpm &2 100 rpm

3. 4R
HEIR 50 rpm JAEEEL 75rpm ~ 100rpm 18 - HAZAEZE (percent standard
deviation ; %SD)#IA e
RIS E ARG AV g EE 5 ~ 4R U R e/

4. 5[ FDA DL Pregabalin(BCS 1)Kz Ranitidine(BCS M)A » BZEi(F
SR BRAE BRI E 28 > 45 B Ranitidine(BCS Y 150mg &z 300mg Y
i EREEAEE I LR s SR Res i AR aE L - (B
Pregabalin(BCS 1) - #EAIEEF N L)-Res AR5 -

(=) HZ MHLW/PMDA UK R 0 sR B
1. FIZErs PMDA / MHLW ELp EBsmai(di - EoRasEdhar bh sl by s 4t
JEEFEA/KERGEE 2 HEK - KEEZG MO sl NEEFIIA
bR TSI EAY 3 {[E pH S EESN - /KR REFE R @I fy s Bl B sE
HNERITHYA R, » N2 H AR ERE B LK Ry S B T e 22
MR E RS  FRiFET T
(1) Fpk453%1&E BCS class 13 1M -

6



(2) MlEtEE L B IR EE i s EE th 4R bR » 12 pHL .2, 4.5, 6.8 Ryaft 2 &5
S REdK B st T 2 eSS AHEL -

(3) LHifRAET » HASAEERGS R AR BE & » BT/ B2 7z -

2. 7 MHLW/PMDA B JPMA &z JGA BYETERRE T » Fpksr41& BCS class 1
S - JAERHR GRS AR AUK B s S AR S A 12 48 > (HEE 12 4
(19 BE 5t e i a8 o

3. 4w - EOLFERSNE DK By A BRI AT FERIE BE &AMV ERE - FrlA
MHLW/PMDA [EIEMIER “4li/KF] gE{E FEb i s Ry A Bl e B d Y N oK T
HsE”

(=) BEEDIBERXREERIE (the highest therapeutic single dose)zt

1. EEEESGIERE S A5 & (the highest single dose)fE 250 =T}
TR e RS RRAE R FIET 2 - WRHE — By = A R 20 AR AS
RIEE = A - Him Bl 22 (the highest strength) AL RAT
BEAERER » TSR EEERIDIZZHAE » B4R EEs BRI G ik
ZHI R e RN EHE -

2. BEEMEER > EEJTHNMERIEN “EEBEIOERE" FamgsFl
TEFEAE » B A e T A RS A s B e R Bl A & R AR —2 - HEL
e L 2 EE AR » A B SR E BT - BUdEasEDL
i e B 2 A RS A E Ryl o

3. SA ANRELIGR M EEE & R € A A R IRV - B IEHE
HY - R A s AL 2 2 R HIET IR - BRI AR g SR O
sratim > ERIPUEI RS EFBIET 250 2H/KE KT 2 E RS
FE I HER R -

() 2R A

1. A ANRUER SR AANEEY) - EiRELE 250 2T0KER NSRS
AFaEy - HIECHE T HARRE A L ERY AP  EES
22 24 /Ny - R E RS RE I - R pH (B8 LR T
s o EETERTR o CFEDEREVAIERE] - ] R B ARAR R P T LA
B E T o

2. HEEWER  FEUTEAVBREESEA THAE pKa BT
o FAEAE pKa s o BET(ERITERE T EEEYIRYRIEAESS - WA GHEIZ
Pl NERRIE - [REZEIE pKa 2Ry TES IR - BE2VERRE 2 AE5 5t
R E i pH {E MHETT - &EETEm AR IR MNPR pKa HY/AREIEMIE > ERERIHEL
pH1.2-6.8 HEEINAYEARE R ENF RyaZ IR 8 o B A FE s 1 e -

3. BEMMAEEVIARE - Hegd R 10260 L BRI T > RAEE
FEOTERE FUB M RS SE R A LN - BUZROT P REHETT 0 > Rt

7



A BCS biowaiver WY - HILEITTERLRS - FIAOAHERE 10% -
Sine (R MR AETST 100 FEEREAERUE -

(7)) BCS A EEA R IRAEFEE

1. EZHR e At B T B A D R R (BT R o I BRI S5 i - 7 vl 4 A
BCS biowaiver ; WIREBAFEEE - By - EEYHYERTREIAHE -

2. ATECKERT AR TUOFACHEPEERZR  HIvBCS 14
2 B ] B RO [B1 B 2 A R o i A AR A AR S e B e B < JCILER
INZEFURFAN EFPIA, Medicines for Europe @ F o Seif a5 imfR B
LRI (FIAIEEE M) » e A o BEZAHEEET-(counter ion)HY
W s B YA - (HANEANE0TEE AR FE(E pH #aE A DU DL A 24
TR RIZEYe R SR EAE Y - HEEETSS (B ES -

3. M9 TAFaHE&E = EE & BCS class I FRATHYAR[EEERS LI -
TR E BB EAN class 1 BERECEN A s B HA#R% T A iy
W

(78) EERIEE T8 ( Fixed dose combinations)HyiE Fl&uE

1. BEZEHEETTRRE ST REREAR T BFFE BCS class [ 2 MHY
REAENY - J7 o] A RS AR M ER e Pr o A AL R A E BN PRsT
el EEERIEE TR TFatE5(156 2 8IRE 3 it ERL
B oy BN BUSER S BCS AYAE BEfH M B e R B -

2. WREERIEE TR ELT o AR P ARG E BCS 18 I
¥ BIsSIHA R A EIEA - AAME T BRI e N R &
AIREME A GRS E - AT DAE B &8 7 8= i - MR A SR
S EFTE BCS I 8¢ MMAVIEERE » A A USRS IRER -

3. BOMERSAEEa S f5 HASR H)E BCS class [ 8¢ ALYy > B155/& O
BCIV R AT R 2 S E B T 8E - 5t 1 50 M3 T8 8
S LBV T T BE BIE] » DUB/D#T BE HYERIMEGEL A B -

4. BERERT  IEHASIESEE] FDA #iE > RAGRH QA HREH -

() B& Caco2 S - RELEZ HM AR ERBHERN ST ER

EZEG A LR B N SEAS ISR AR # Y Caco-2 B | R 4MRERIE By

EERZEEMEHIER A » DL Caco-2 4HRERRATHIE &5 R A T Fr g8 3

BCS HY= ZF M - ML EIRN B Ewm e Y A S LUER] - AFEEIE
Rrp BT I E AR IR(E RS S E R TR - R H Al
KBRS EEIES T LIRS N R T IE R S AR i - (£32BIFDA A
AR MUREER R SREREZ Caco2 HHREFL - 7F QRA R - 17
RAAE S ZEBIEE T HRE -

8



(/\) BCS A:AGsA B e brre & DAERE Al R i

l.

EEZE T [FOR TE ALY BCS bR A g s BRI R -

(1) BEE AR AR G AR FEFIZR A MERYRSEAE (BCS TR0 111 80)
(2) B A2 B MF RV O AR IR > 88

(3) JGAEE A S 3 A B i DB R BE TR S i o
NFECKER P Lt (3) ZHE » LA EERERM 155 [FERTSH
ZEFAZENYRUA > PhRMA (AR F5 a3 8E » 5 Jc AUBSERIZIIE B ot
BYVE TR SR - E R S8R R S SR R (A0 gER)
H IR AR BEAAE (bio per formance ) HYSZEE N » R EESR HERF &
Pl HAN R - BIE &% #EF BCS- 4= B8 ba el - Bk TAEaH 7 DLgE
il F= R AR (EYEE e

Ralimlba » EEFRENAFRS - dRENEERE TR
(regulatory meeting) o {EMIPHIZERAE » BEBIBSEHRIEE AS
FEUHER AR/ > SSIMNEREIRL (Granules ) INEWILE « FEOEHA
TN E AP I mEREL ( same dosage form) KEHE{I&E
( strength) » 774 BCS biowaiver $i7E » A Q&A HERHH o

(1) S FEC/KEY LA EE ro@ S 28 BCS A et oefs

l.

SRR E S B TR NI B 8 ] BCS A AGatBR SR
a7 o AARE CUSEE fn RA A LIRS T - B07 BB R 7Kk
P > A REE ] BCS ARG EBR e R 3

It - A A RHET S LR M ] e A ROKAI SN TR - EEaEmif
e HEEIRT TS ? SRR IR 2 DI E T 448 > I A H
A FHEC/KEY LA ant FPR(E 28 ) BCS A fa st fr 2ot -
TAFAHEIEYIR - RSO E MBI > S8 B TIES S IR
BRI 78 BCS AERGatBa e SRS o LA St ARG /K ik IS 728 A BCS
AReslBR R RS - R ELT TR LIATCKE G R AR - R
TTAECKR ARG M EatER - st A ECK AR Ry A E AR A
BCS “EAGalin b - BHHRSIA QRA gl -

() 3CFF BCS 11T FEEmAc T2 B AL TR E

l.

& BCS 111 #HgE » HIEAGE B IR EE I, 2 I B = AT HE - 22
HEE E e & (SUPAC) EMSIE » EtEZ L2855 > Mk
BEAREBE R, - i e S ERCHEERINC )T - WA Ea TR
T RHIRAVZESE - {H BCS 111 FHAVEEAEEH FHEE 28 » B N A B SR T
AJREE DA [E TA2 (reverse engineer) Y AL MG AT BERC /7 » 40 iR
FEEIGIANE R ~ BB AT RE R &~ (disclosure) 4Rk » H A 4187
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(+—)

(Glidant)&EZEWME/NR 0.2%  ZFRFEHCT RS HRIETLI0% DA »
EH—EEHE - ARECKERT - —HERAE BCS- 11T eI T =
FLRFPINEDR B g o SoA N R B RTEON S 12 L RER 20K
R R] iR BCS- 111 BB A4 aR B IR a2 ey o T MR UM - WS %ER 1 /HUR}
oM -

HRE L 1% 8 5 (SUPAC) 5% E [EHYHRZK » & aHBE PR IE —3f o AL > =
NMARDUEFE S N T E » BTamie A 4ERF LR » WHEIEASL » IIaksdE]
U NENER - BREERE S EERE T - IR AEE
B (1R | JERH L2 ARG > Flaiggs iR Ea s o Ik
TR FE AMER—BEES | SR | Z55HE > FAHEED
BB » FIA Q&A HEREA -

Tyt oR SRR N S BRI TR & S SRR AT - BUMZR | ZRUPETS
EREDIEDR B 1| 20 RFFEK BCS MRS M fi i =82
F#iE (Allowable differences in excipients for drug products
containing BCS Class Il drugs EX A ZHF BCS MHEE N 5 & &4H
L2 TEEAPR{E (Expected criteria to demonstrate quantitative
similarity for products containing BCS Class I drugs.) o

HZS MHLW/PMDA 255 i1l FDC HYRRIE BT R 261 48 MO T/R4HE amiRikE
AT QA H -

AR BRI R

R R - HERERRMAEEMNAY 1t > MR/ DsrEsEER > B
B EAR AR - SUAERTIR | HEEARIME Z G AL B
S SLETT AL > HERIEZE /D 1/10 AYAERIEEY 100,000 {H BEAL -
ARG 0 900 ml BCEE/D (TR (E ARy QC TEBEEte P FHEVASR ) -
ORS¢ 37E1°C (BEBUSHERTERYIRE fy 3740.5°C > S HELT TFDA
B2 TGA k2 HELM AG Szt » speSfE s A5 g 4Ry 3741°C) -

AR - FEASEE—50 /08 B AEE 100 8/ 575
EAEFUACE DL 50rpm B RS AT MG Ry - A RS
& 100rpm » AT AIARAE el HER 2 5. > 50 FDA e\ A&k
{EFIRES (sinker) AR e i s B ANSER B 5 2 SRR IRE - H U7 BN Bz
IR o B E A RS0 B (peak vessel ) VA
el BRI QA T1aRHA -

SN AR e - SRR AL U B n e i
75rpm> JHEHE A PMDA Fom A E] » 28 Ry d b AR A TR AT AE -
FBE B 2 TOEMMIBAER g - O T Ron BRI H R
[B7 > AAERREIZFH—R John Golden AR 2015 FEERVSTRE - (£
SO TR PR AN TERE I 75rpm > Ry R oA N — (R -
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5. BEHEBGE L EWEAETERERE - HHERERRMER TR
AR BEYSRIPR - B BREGER 2R - BAEE R MIEREIER
s AR PR L IS EER TR - HLMT 72 R Al Z2AH [FI5UR » AT A SE
IEE M AEEEBOLE (fiber optic) AL RGN EBMAIEEY)

e AREBEEND -

(+=) MHEOEREE

1. ZHERFER TES T EAE 2 EIE ARG A4S R
e A B WA R IR I R B A i S S MR A A MR
RI772% > Bl Z (boot strapping) ~ EEEEE M E (Two one-sided
tests procedure, TOST)SF - {F Ry/aBAR UERFAL -

2. HZELRA 2 ERHEARERE DI » R A A = o - &ORZ8
g EaTimte o h4EREER 12 R A BMgis R 502% -

3. HN 2 EAVETR  FERREEENL T ARG A [RIER BRI TR n] sE B 2R [
HY £2 {8 > BRI TR B Fr & fa 5 [ AVAR SRR - il - mTRE
10,20,30min AYHFFEIERAE HY £2 <50 > MrHFfEIEL 8,20, 30min 45 £2> 50 -
EEEBNE SR 0 BFIA QA FEREA -

(+=) HfEEArEEmultiple strength)Em

1. HEMEEA ML FEER(strength) VES - B B a8
—Eb¥E A BCS A= gatH S et n el - RIUAERIE IR 88 T —
I & 2 AR SR -

2. BEIHERKERSREBNRST WEMEZEESE LRGN PKE
PSR I EFE T S B A BT BCS VAR B S M B on b b - BITET Y
FARHA BT & & (strength) » BRI DABESZ S (bracket )& CHIER
ERREAESE) A —HUSEZ T -

3. &%ETEm 0 TIF4HE R BCS HIDUAEER 4R LL B AR > 75
Bl (A & 80 ARE SR e e bR EAL (B ) & 20V aEkdh 4R
EE¥t > PR waiver WY waiver » WBLAANFREL - AW IER: 2 = > #CR
EIEA IR - h4ERIE— A & 2RIV IR R UH R — T AR
HRAREEES -

N

g
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S~ IS RIER

— ~ DAERERER AN

(—) ICH $NEE1HIER 5 (B ERRAE - BN AR 52— EsB 150 L3R
R EHAHDRAE - MO TARHAVE R ok > S E A (rapporteur) %
TEE BT B R M AR SR EE TH RS E » WNE(%—K
SREH T — 5 E > AR RE T FEER MRS HE - e8] -

()M TAEEHEZE (2018) 4 6 AN HAMFSERES 2 FREEE T » Eie—F
HAFgE > TEEE 3 PR > S EBUEINE RAETTE AR -
— H T/Fss%e45 5 [ R B IHRIGEINE R SeRREaThR » W [CH A
FRETE IS B (regulatory member)AYEEREFEE (topic leader)&E1&
BIREE 3 PR EEE A S0 - 26 4 TEEXHHEZ g (MCO) T ZEHR BB e T B 0%
e AR ERSSE5 NHIE - BETKHETHE > FrLlEE 3 FEEEE 4
PEER - NEAHEE R A IR -

(=) FFEERNE RS S PEERSSAMETT - 1CH $55 [AVER A 2R I8 28 P BRI 22 / 1 )5 /3t
RN E Y - FrA 1CH $55 (B E MRS B BUA A A B B ZE B feTi A
ICH -

= BEERT RS R B ]

(—) M9 BZEAFECKE AR - FLUGEIKE 33 [EEEAAY 592 AIE R, » HPgF%
SR AN [E B - (HFTIRASHEE » KHEil e N Boaiit  EEE
B AR M - SaRtlsRELED - KPR &EERT I AIER » ERAZH
'B5 0 541 BCS frpRAERREI R - BRRFEVAREERHEL - HEE
PR BT IR [E A ( same dosage form) MEIREAr&ZE( strength) B2
(=) BREBEA S H S BT ASE RS ARBEERBIREHEER B
AGERESR » MBS 2 (R AR (REEAERH - (HEFEIVERETT
AR RSEEABEAER TER - A EEEA A EHHAZE
R IVHEE SRR R BB M E S e AEEAM T HREEANSE L
SRS (critical) ~ EEEMY(major)FEIR > HHRES B8 LB M #7540 -

= MO TARHARAARE]

(—) M9 HZ TAEAH(EWG) EHIE TS5 [ Ba[0] e & 5l A EIRE > RIZE3RHIE QA 1Y
AR (B TCH FAE » QRA B ARSI MIITHI T TAE4H (IWG) BV =~
— > 1fil EWG #1 IWG @& YRk B A& tH[E - PhRMA AAFRLL Q11 &85 - 55BH IWG
FEREFI% - {67 2~3 FEHfR WG YRERE - B 0K H BEHE o ATl s A

=

PIany

0 ¢ emd

|

a
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RrRMT T DAESE RS [VIEIR > 58k QA - s FHY ING ELldr AT - i
£5(2019)F 7 B » LIF4HERHRE T QA

(=) BIRERE SR R S R > S URERIFFESRIEINE T5rpm > HIG KRR
BHREIE Kz John Golden & AJR 2015 FEEERAVSCRRATS (280 F45 - THETIR 9
H L RS s am o

(=) &M ARG #RERTATER BCS biowaiver 55 NI ERESERL QkA » FAKEE
SERFRIVAR T - rdnE S A OIS SR b et et o s mi e - HLAEsy 11
FAEFTIIRE & > MO REA HE T I o o ok

i~ SEBRENER

(—) & BCS 111 J&%sm - WVABCTARMITTELUE A BCS biowaiver » EoJiAH{ART
TE MG EE L B R EE o IR R 2 AR #E - B2 IR R iieE s
(SUPAC)KLET 2K - BA ASIRIRFEIER - R oei8 SUPAC (ERiaR » DA
E Ryt B o SUPAC 52 1990 47545 F S B R K22 ~ FDA FOBUEERE SEIL[E & 1F
WEEHRL BROK - Bo o5 R At S S B e i B s BV B bHEE S 2 A
BTE5] - HiV G AECEEMIZEREEINES  WREHARIZ2MAE
R o FIRFfEEEVEE AE - HPEZERMEAY) 2 —RI R ERI R
it -

(=) B DL F2 5t EARERE O AR AL AR B8 g TPt &k — AR
TEIRUIHEEY - DIRHERIR AL 2B YISt DEEZEER - 2 BEITE
JEL R B R Gk P A RERRERMMIRVER: » A EREARE -

H - ICH BHiEREE A S EEFRNS

(—) B PR S LR B A& (ICH) 722015 4F 10 A 23 HiRER - AFRNE BIE
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INTRODUCTION

1.1. Background and Objective

Two drug products containing the same drug substance(s) are considered bioequivalent if
their bioavailabilities (rate and extent of drug absorption) after administration in the same
molar dose lie within acceptable predefined limits. These limits are set to ensure comparable
in vivo performance, i.e., similarity in terms of safety and efficacy. In in vivo bioequivalence
studies, the pivotal pharmacokinetic parameters AUC (the area under the concentration time
curve), and Cnax (the maximum concentration), are generally used to assess the rate and

extent of drug absorption.

The BCS (Biopharmaceutics Classification System)-based biowaiver approach is intended to
reduce the need for in vivo bioequivalence studies i.e., it can provide a surrogate for in vivo
bioequivalence. In vivo bioequivalence studies may be exempted if an assumption of
equivalence in in vivo performance can be justified by satisfactory in vitro data. The BCS is a
scientific approach based on the aqueous solubility and intestinal permeability
characteristics of the drug substance(s). The BCS categorizes drug substances into one of four

BCS classes as follows:

Class I: high solubility, high permeability
Class Il: low solubility, high permeability
Class llI: high solubility, low permeability
Class IV: low solubility, low permeability

This guidance provides recommendations to support the biopharmaceutics classification of
drug substances and the BCS-based biowaiver of bioequivalence studies for drug products.
The BCS-based biowaiver principles may be applied for bioequivalence purposes not
explicitly specified in the guideline, provided they can be supported by a thorough scientific

rationale.

1.2 Scope

BCS-based biowaivers may be used to substantiate in vivo bioequivalence. Examples include
comparison between products used during clinical development through commercialization,
post-approval changes, and applications for generic drug products in accordance with regional

regulations.
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The BCS-based biowaiver is only applicable to immediate release, solid orally administered
dosage forms or suspensions designed to deliver drug to the systemic circulation. Drug
products having a narrow therapeutic index are excluded from consideration for a BCS-based
biowaiver in this guidance. Fixed-dose combination (FDC) products are eligible for a
BCS-based biowaiver when all drug substances contained in the combination drug product

meet the criteria as defined in sections 2 and 3 of this guidance.

2. BIOPHARMACEUTICS CLASSIFICATION OF THE DRUG SUBSTANCE
BCS-based biowaivers are applicable to drug products where the drug substance(s) exhibit
high solubility and, either high permeability (BCS Class I) or low permeability (BCS Class
I11).

A biowaiver is applicable when the drug substance(s) in test and reference products are
identical. A biowaiver may also be applicable if test and reference contain different salts
provided that both belong to BCS Class I (high solubility and high permeability). A biowaiver
is not applicable when the test product contains a different ester, ether, isomer, mixture of
isomers, complex or derivative of a drug substance from that of the reference product, since
these differences may lead to different bioavailabilities not deducible by means of
experiments used in the BCS-based biowaiver concept. Pro-drugs may be considered for a

BCS-based biowaiver when absorbed as the pro-drug.

2.1. Solubility

A drug substance is classified as highly soluble if the highest single therapeutic dose is
completely soluble in 250 ml or less of aqueous media over the pH range of 1.2 — 6.8 at 37 +
1°C. In cases where the highest single therapeutic dose does not meet this criterion but the
highest strength of the reference product is soluble under the aforementioned conditions,

additional data should be submitted to justify the BCS-based biowaiver approach.

The applicant is expected to establish experimentally the solubility of the drug substance over
the pH range of 1.2 — 6.8 at 37 + 1°C. At least three pHs within this range, including buffers at
pH 1.2, 4.5 and 6.8, should be evaluated. In addition, solubility at the pH of lowest solubility
of the drug substance should be evaluated if it is within the specified pH range. These
experiments should demonstrate that solubility is maintained over relevant timeframes to

accommodate the expected duration of absorption.

Solubility should be evaluated by a method appropriate to the properties of the drug
substance.
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Equilibrium solubility experiments may be performed, using a shake-flask technique or an
alternative method, if justified. Small volumes of solubility media may be employed if the
available experimental apparatus will permit it. The pH for each test solution should be
measured after the addition of the drug substance and at the end of the equilibrium solubility
study to ensure the solubility measurement is conducted under the specified pH. The pH
should be adjusted if necessary. The experiment should be conducted over a suitable

timeframe to reach equilibrium.

Alternatively, solubility experiments where the highest therapeutic single dose is examined in
a 250 mL volume, or a proportionally smaller amount examined in a proportionally smaller

volume of buffer, can be considered.

The lowest measured solubility over the pH range of 1.2 — 6.8 will be used to classify the drug
substance.

A minimum of three replicate determinations at each solubility condition/pH is necessary to
demonstrate solubility using a suitably validated method, with appropriate compendial media

employed.

In addition, adequate stability of the drug substance in the solubility media should be
demonstrated In cases where the drug substance is not stable with >10% degradation over
the extent of the solubility assessment, solubility cannot be adequately determined and thus
the drug substance cannot be classified. In addition to experimental data, literature data may
be provided to substantiate and support solubility determinations, keeping in mind that peer
reviewed articles may not contain the necessary details of the testing to make a judgement

regarding the quality of the studies.

2.2. Permeability
The assessment of permeability should preferentially be based on the extent of absorption

derived from human pharmacokinetic studies, e.g., absolute bioavailability or mass balance.

High permeability can be concluded when the absolute bioavailability is > 85%. High
permeability can also be concluded if > 85% of the administered dose is recovered in urine as
unchanged (parent drug), or as the sum of parent drug, Phase 1 oxidative and Phase 2
conjugative metabolites. Regarding metabolites in feces only oxidative and conjugative
metabolites can be considered. Metabolites produced through reduction or hydrolysis should
not be included, unless it can be demonstrated that they are not produced prior to absorption,

e.g. by microbial action within the gastrointestinal tract. Unchanged drug in feces cannot be
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counted toward the extent of absorption, unless appropriate data supports that the amount of
parent drug in feces to be accounted for absorbed drug material is from biliary excretion,
intestinal secretion or originates from an unstable metabolite, e.g., glucuronide, sulphate,

N-oxide that has been converted back to the parent by the action of microbial organisms.

Human in vivo data derived from published literature (for example, product knowledge and
previously published bioavailability studies) may be acceptable, keeping in mind that peer
reviewed articles may not contain the necessary details of the testing to make a judgement

regarding the quality of the results.

Permeability can be also assessed by validated and standardized in vitro methods using
Caco-2 cells (see Annex I). The results from Caco-2 permeability assays should be discussed
in the context of available data on human pharmacokinetics. If high permeability is inferred
by means of an in vitro cell system, permeability independent of active transport should be

proven as outlined in Annex I, “Assay Considerations”.

If high permeability is not demonstrated, the drug substance is considered to have low

permeability for BCS classification purposes.

Instability in the Gastrointestinal Tract

If mass balance studies are used to demonstrate high permeability, additional data to
document the drug’s stability in the gastrointestinal tract should be provided, unless > 85% of
the dose is recovered as unchanged drug in urine. Demonstration of stability in the
gastrointestinal tract is required if in vitro Caco-2 studies are used to support high
permeability. Stability in the gastrointestinal tract may be documented using compendial or
simulated gastric and intestinal fluids. Other relevant methods may be used with suitable
justification. Drug solutions should be incubated at 37°C for a period that is representative of
the in vivo contact of the drug substance with these fluids, i.e., one hour in gastric fluid and
three hours in intestinal fluid. Drug concentrations should then be determined using a suitably
validated method. Significant degradation (>10 percent) of a drug precludes BCS high

permeability classification.

3. SUPPORT OF THE ELIGIBILITY OF A DRUG PRODUCT FOR A BCS-BASED
BIOWAIVER

A drug product is eligible for a BCS-based biowaiver provided that the drug substance(s)
satisfy the criteria regarding solubility and permeability (BCS Class I and III), the drug

product is an immediate-release oral dosage form with systemic action, and the drug product
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145  is the same dosage form and strength as the reference product. In cases where the highest

146  single therapeutic dose does not meet the high solubility criterion but the highest strength of
147  the reference product is soluble under the required conditions, BCS-based biowaivers can be
148  supported based on demonstration of dose proportional pharmacokinetics (i.e. AUC and Ciy,x)

149  over a dose range that includes the highest single therapeutic dose.

150

151  Drug products with buccal or sublingual absorption are not eligible for a BCS-based

152 biowaiver application. Furthermore, the BCS-based biowaiver approach is applicable only
153  when the mode of administration includes water. If administration without water is also

154  intended (e.g. orodispersible products), a bioequivalence study without water should be

155  conducted.

156

157  In order for a drug product to qualify for a BCS-based biowaiver, criteria with respect to the
158  composition (excipients) and in vitro dissolution performance of the drug product should be
159  satisfied. The drug product acceptance criteria are described in sections 3.1 and 3.2 below.
160

161 3.1. Excipients

162

163  Ideally, the composition of the test product should mimic that of the reference product.
164  However, where excipient differences exist, they should be assessed for their potential to
165  affect in vivo absorption. This should include consideration of the drug substance properties
166  as well as excipient effects. To be eligible for a BCS-based biowaiver, the applicant should
167  justify why the proposed excipient differences will not affect the absorption profile of the
168  drug substance under consideration, i.e., rate and extent of absorption, using a mechanistic
169  and risk-based approach. The decision tree for performing such an assessment is outlined in
170  Figures 1 and 2 in Annex IL

171

172 The possible effects of excipients on aspects of in vivo absorption such as solubility,

173  gastrointestinal motility, transit time and intestinal permeability including transporter

174  mechanisms, should be considered. Excipients that may affect absorption include

175  sugar-alcohols, e.g., mannitol, sorbitol, and surfactants, e.g., sodium lauryl sulfate. The risk
176  that a given excipient will affect the absorption of a drug substance should be assessed

177  mechanistically by considering:

178 ethe amount of excipient used,

179 ethe mechanism by which the excipient may affect absorption,

180 eabsorption properties (rate, extent and mechanism of absorption) of the drug substance.
181
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The amount of excipients that may affect absorption in the test and reference formulations
should be addressed during product development, such that excipient changes are kept to a
minimum. Small amounts included in the tablet coating, or levels below documented

thresholds of effect for the specific drug substance, are of less concern.

By definition, BCS Class I drugs are highly absorbed, and have neither solubility nor
permeability limited absorption. Therefore they generally represent a low risk group of
compounds in terms of the potential for excipients to affect absorption, compared to other
BCS classes. Consideration of excipient effects for BCS Class I drug products should focus
on potential changes in the rate or extent of absorption. For example, if it is known that the
drug has high permeability due to active uptake, excipients that can inhibit uptake transporters
are likely to be of concern. For BCS Class I drugs that exhibit slow absorption, the potential

for a given excipient to increase absorption rate should also be considered.

For BCS Class I drugs, qualitative and quantitative differences in excipients are permitted,
except for excipients that may affect absorption, which should be qualitatively the same and
quantitatively similar, i.e., within + 10% of the amount of excipient in the reference product.
Additionally, the cumulative difference for excipients that may affect absorption should be
within + 10%.

BCS Class III drug substances are considered to be more susceptible to the effects of
excipients. These drugs are poorly permeable and may have site-specific absorption, so there
are a greater number of mechanisms through which excipients can affect their absorption than
for BCS Class I drugs. For BCS Class III drugs, all of the excipients should be qualitatively
the same and quantitatively similar (except for film coating or capsule shell excipients).
Excipients that may affect absorption should be qualitatively the same and quantitatively
similar, i.e., within = 10% of the amount of excipient in the reference product, and the
cumulative difference for excipients that may affect absorption should be within + 10%.

This is defined in Table 1. Examples of acceptable differences in excipients are shown in
Annex II. Differences in colourant and flavouring may be permitted when these constitute

very small amounts of the formulation.

It is recognised that there are limitations to the application of this table, for example difficulty
in determining the film coat weight for the reference product. This is provided as a target to
give clarity to applicants. Deviations from this will require appropriate justification, based on

the principles described above.
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Table 1: Expected criteria to demonstrate quantitative similarity for products containing
BCS Class III drugs.

Within the context of quantitative similarity, differences in excipients for drug products containing
BCS Class III drugs should not exceed the following targets:

L. Percent of the amount of excipient in the
Excipient class
reference
Excipients which may affect absorption
Per excipient: 10%
Sum of differences: 10%
Percent difference relative to core weight
(w/w)
All excipients:
Filler 10%
Disintegrant
Starch 6%
Other 2%
Binder 1%
Lubricant
Stearates 0.5%
Other 2%
Glidant
Tale 2%
Other 0.2%

Total % change permitted for all excipients (including 10%
excipients which may affect absorption): °

Note: Core does not include tablet film coat or capsule shell

For FDC formulations containing only BCS Class I drugs, criteria regarding excipients should
follow that for a BCS Class I drug. For FDC formulations containing only BCS Class III
drugs, or BCS Class I and BCS Class III drugs, criteria regarding excipients should follow
that for a BCS Class III drug. This is applicable to FDCs which are the same dosage form and
strength .

3.2. In vitro Dissolution
When applying the BCS based biowaiver approach, comparative in vitro dissolution tests

should be conducted using one batch representative of the proposed commercial

-7-
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manufacturing process for the test product relative to the reference product. The test product
should originate from a batch of at least 1/10 of production scale or 100,000 units, whichever
is greater, unless otherwise justified. During a (clinical) development phase, smaller batch
sizes may be acceptable, if justified. The comparative in vitro dissolution experiments should

use compendial apparatus and suitably validated analytical method(s).

The following conditions should be employed in the comparative dissolution studies to
characterize the dissolution profile of the product:
e Apparatus: paddle or basket
eVolume of dissolution medium: 900 ml or less (it is recommended to use the volume
selected for the QC test)
eTemperature of the dissolution medium: 37 + 1°C
e Agitation: paddle apparatus - 50 rpm
basket apparatus - 100 rpm
e At least 12 units of reference and test product should be used for each dissolution profile
determination.
eThree buffers: pH 1.2, pH 4.5, and pH 6.8. Pharmacopoeial buffers should be employed.
Additional investigation may be required at the pH of minimum solubility (if different
from the buffers above).
¢Organic solvents are not acceptable and no surfactants should be added.
eSamples should be filtered during collection, unless in-situ detection methods are used.
eFor gelatin capsules or tablets with gelatin coatings where cross-linking has been
demonstrated, the use of enzymes may be acceptable, if appropriately justified.

When high variability or coning is observed in the paddle apparatus at 50 rpm for both
reference and test products, the use of the basket apparatus at 100 rpm is recommended.
Additionally, use of sinkers or increasing the rotation speed to a maximum of 75 rpm in the
paddle apparatus to overcome coning may be considered with justification. All experimental

results should be provided.

To qualify for a BCS-based biowaiver for BCS Class I drug substances both the test product
and reference product should display either very rapid (=85% for the mean percent dissolved
in <15 minutes) in vitro dissolution characteristics, or rapid (=85% for the mean percent
dissolved in <30 minutes) and similar in vitro dissolution characteristics (i.e. f2 comparison),
under all of the defined conditions. In cases where one product has rapid dissolution and the

other has very rapid dissolution, similarity of the profiles should be demonstrated as below.

For the comparison of dissolution profiles, where applicable, the similarity factor f2 should be
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estimated by using the following formula:
2 =150« log {[1 + (1/n)Ze;" (R; - T)*T% » 100}

In this equation f2 is 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.

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 products

. Mean of the individual values for every time point for each product.

*  Not more than one mean value of >85% dissolved for either of the products.

. To allow the use of mean data, the coefficient of variation should not be more than
20% at early time-points (up to 10 minutes), and should not be more than 10% at

other time points.

Two dissolution profiles are considered similar when the {2 value is >50. When both test and
reference products demonstrate that >85% of the label amount of the drug is dissolved in 15
minutes, comparison with an f2 test is unnecessary and the dissolution profiles are considered
similar. When the coefficient of variation is too high, f2 calculation is considered inaccurate

and a conclusion on similarity in dissolution cannot be made.

To qualify for a BCS-based biowaiver for BCS Class III drug substances both the test product
and reference product should display very rapid (=85 for the mean percent dissolved in <15

minutes) in vitro dissolution characteristics under the defined conditions.

For FDC formulations, dissolution profiles should meet the criteria for all drug substances in
the FDC to be considered. For FDC formulations containing only BCS I drugs, criteria
regarding dissolution should follow that for a BCS Class I drug. For FDC formulations
containing only BCS Class III drugs, criteria regarding dissolution should follow that for a
BCS Class III drug. For FDCs containing both BCS Class I and BCS Class III drugs the

dissolution criteria for the applicable BCS class for each component should be applied.

For products with more than one strength the BCS approach should be applied for each
strength, i.e., it is expected that test and reference product dissolution profiles are compared at

each strength.
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4. DOCUMENTATION

The applicant should provide complete information on the critical quality attributes of the
test drug substance(s) and drug product and as much information as possible for the
reference product, including, but not limited to: polymorphic form and enantiomeric purity;
and any information on bioavailability or bioequivalence problems with the drug substance(s)
or drug product, including literature surveys and applicant derived studies. All study

protocols and reports should be provided. Information on validated test methods should be

appropriately detailed according to current regulatory guidances and policies.

The reporting format should include tabular and graphical presentations showing individual

and mean results and summary statistics.

The report should include all excipients, their qualitative and, where appropriate,

guantitative differences between the test and reference products.

A full description of the analytical methods employed, including validation and qualification
of the analytical parameters, should be provided. A detailed description of all test methods
and media, including test and reference batch information [unit dose (strength and assay),
batch number, manufacturing date and batch size where known, expiry date] should also be
provided. The dissolution report should include a thorough description of experimental
settings and analytical methods, including information on the dissolution conditions such as

apparatus, de-aeration, filtration during sampling, volume, etc.

In addition, complete information with full description of the methods applied should be
provided for the Caco-2 cell permeability assay method, if applicable (see Annex ).

5. GLOSSARY

AUC: Area under the concentration versus time curve

BCS: Biopharmaceutics Classification System

Cax: Maximum concentration

FDC: Fixed-dose combination

rpm: rotation per minute

-10-
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ANNEXI: Caco-2 CELL PERMEABILITY ASSAY METHOD CONSIDERATIONS

Permeability assays employing cultured Caco-2 epithelial cell monolayers derived from a
human colon adenocarcinoma cell line are widely used to estimate intestinal drug absorption
in humans. Caco-2 cells undergo spontaneous morphological and biochemical enterocytic
differentiation, and express cell polarity with an apical brush border, tight intercellular
junctions, and several active transporters as in the small intestine. Due to a potential for low
or absent expression of efflux (e.g., P-gp, BCRP, MRP2) and uptake (e.g., PepT1, OATP2B1,
MCT1) transporters, the use of Caco-2 cell assays as the sole data in support of high
permeability for BCS classification is limited to passively transported drugs (see Assay

Considerations).

Method validation

The suitability of the Caco-2 cell assays for BCS permeability determination should be
demonstrated by establishing a rank-order relationship between experimental permeability
values and the extent of drug absorption in human subjects using zero, low (<50%),
moderate (50 — 84%), and high (=285%) permeability model drugs. A sufficient number of
model drugs are recommended for the validation to characterize high, moderate and low
permeability (a minimum 5 for each), plus a zero permeability marker; examples are
provided in Table 2. Further, a sufficient number (minimum of 3) of cell assay replicates
should be employed to provide a reliable estimate of drug permeability. The established
relationship should permit differentiation between low, moderate and high permeability
drugs.

Caco-2 cell monolayer integrity should be confirmed by comparing transepithelial electrical
resistance (TEER) measures and/or other suitable indicators, prior to and after an
experiment.

In addition, cell monolayer integrity should be demonstrated by means of compounds with
proven zero permeability (refer to Table 2).

Reporting of the method validation should include a list of the selected model drugs along
with data on extent of absorption in humans (mean, standard deviation, coefficient of
variation) used to establish suitability of the method, permeability values for each model
drug (mean, standard deviation, coefficient of variation), permeability class of each model
drug, and a plot of the extent of absorption as a function of permeability (mean * standard
deviation or 95 percent confidence interval) with identification of the high permeability class
boundary and selected high permeability model drug used to classify the test drug

substance.

-11-
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In addition, a description of the study method, drug concentrations in the donor fluid,
description of the analytical method, equation used to calculate permeability should be
provided. Additionally, information on efflux potential, e.g., bidirectional transport data

should be provided for a known substrate.

Assay considerations

Passive transport of the test compound should be demonstrated. This may be verified using a
suitable assay system that expresses known efflux transporters, e.g., by demonstrating
independence of measured in vitro permeability on initial drug concentration, e.g., 0.01, 0.1,
and 1 times the highest strength dissolved in 250 ml, or on transport direction (efflux ratio, i.e.,
ratio of apparent permeability (P,,,) between the basolateral-to-apical and

apical-to-basolateral directions <2 for the selected drug concentrations).

EfﬂuX I‘atIO = PappBL%AP/PappAP%BL-

Functional expression of efflux transporters should be verified by using bidirectional transport
studies demonstrating asymmetric permeability of selected efflux transporter substrates, e.g.,

digoxin, vinblastine, rhodamine 123, at non-saturating concentrations.

The test drug substance concentrations used in the permeability studies should be justified.
A validated Caco-2 method used for drug permeability determinations should employ
conditions established during the validation, and include a moderate and a high permeability
model drug as internal standards to demonstrate consistency of the method, i.e., included in
the donor fluid along with the test drug. The choice of internal standards should be based on
compatibility with the test drug, i.e., they should not exhibit any significant physical,
chemical, or permeation interactions. The permeability of the internal standards may be
determined following evaluation of the test drug in the same monolayers or monolayers in
the same plate, when it is not feasible to include internal standards in the same cell culture
well as the test drug permeability evaluation. The permeability values of the internal
standards should be consistent between different tests, including those conducted during
method validation. Acceptance criteria should be set for the internal standards and model
efflux drug. Mean drug and internal standards recovery at the end of the test should be
assessed. For recoveries <80%, a mass balance evaluation should be conducted including

measurement of the residual amount of drug in the cell monolayer and testing apparatus.

Evaluation of the test drug permeability for BCS classification may be facilitated by selection
of a high permeability internal standard with permeability in close proximity to the
moderate/high permeability class boundary. The test drug is considered highly permeable
when its permeability value is equal to or greater than that of the selected internal standard
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155 [FFEMEETR

414  with high permeability.

415

416 Information to support high permeability of a test drug substance (mean, standard deviation,
417  coefficient of variation) should include permeability data on the test drug substance, the

418 internal standards, in vitro gastrointestinal stability information, and data supporting passive
419  transport mechanism.

420

421  Table 2. Examples of model drugs for permeability assay method validation

Group Drug

High Permeability Antipyrine

(f, 285 percent) Caffeine
Ketoprofen
Naproxen
Theophylline
Metoprolol
Propranolol
Carbamazepine
Phenytoin
Disopyramide

Minoxidil

Moderate Permeability Chlorpheniramine

(f, = 50-84 percent) Creatinine
Terbutaline
Hydrochlorothiazide
Enalapril
Furosemide
Metformin
Amiloride

Atenolol

Ranitidine

Low Permeability Famotidine
(f,< 50 percent) Nadolol
Sulpiride
Lisinopril
Acyclovir
Foscarnet
Mannitol

Chlorothiazide
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Group

Drug

Polyethylene glycol 400

Enalaprilat

Zero Permeability

FITC-Dextran
Polyethylene glycol 4000
Lucifer yellow

Inulin

Lactulose

Efflux Substrates

Digoxin
Paclitaxel

Quinidine

Vinblastine
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ANNEX II: FURTHER INFORMATION ON THE ASSESSMENT OF EXCIPIENT
DIFFERENCES
Figure 1. BCS Class I Drug Substances

Are there excipients in the
formulation with known or
suspected effects on drug
absorption?

YES

h 4

Are excipients which may affect
absorption within +10% of the NO
NO amount of the excipient in the
reference product?

YES

h J k4 h J

Biowaiver possible, provided that Biowatver cannot be granted
dissolution similarity is demonstrated
between the test and reference
formulations.

***new box text*** Biowaiver will not be granted unless appropriate justification can be

provided (refer to Section 3).

Figure 2. BCS Class I1I Drug Substances
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Are there excipients in the
formulation with known or
suspected effects on drug
absorption?

NO YES

3

Are excipients which may affect

absorption within £10% of the

amount of the excipient in the
reference product?

YES NO

Y Y
Are all excipients qualitatively the same and
quantitatively similar?

NO
YES l

Y b4

Biowaiver possible, provided that Biowaiver cannot be granted.
dissolution similarity is demonstrated
between the test and reference
formulations.

***new box text*** Biowaiver will not be granted unless appropriate justification can be

provided (refer to Section 3).

EXAMPLES OF ACCEPTABLE DIFFERENCES IN EXCIPIENTS

Example 1: BCS Class I Biowaiver

The formulation of the test product is qualitatively the same as that of the reference product.
Additionally, it contains sorbitol, an excipient with known or suspected effects on drug
absorption. The amount of sorbitol in the test formulation is within the permitted range of 45

mg to 55 mg based on the amount of sorbitol in the reference formulation (i.e., 50 mg + 10%).

Amount
C . (mg) Amount
omponen m
P & (mg) test
reference
Drug substance 100 100
Microcrystalline
100 95
cellulose (filler)
Sorbitol (filler)
50 55
HPMC (binder) 10 10
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Talc (glidant) 5 5
Total 265 265

445
446
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Example 2: BCS Class III Biowaiver

The test formulation is qualitatively the same as the reference formulation. Additionally, it

contains sorbitol, an excipient with known or suspected effects on drug absorption. The amount

of sorbitol in the test formulation is within the permitted range of 9 mg to 11 mg based on the

amount of sorbitol in the reference formulation (i.e., 10 mg + 10%). For the other excipients the

differences were within the criteria provided in Table 1.

Reference Product Test Product Absolute
Proportion Proportion percent
Component Composition  relative to | Composition  relative to difference
(mg) core weight (mg) core weight | relative to core
(Yow/w) (Y%ow/w) weights
Drug substance 100 49.3% 100 46.5% --
Lactose monohydrate
85 41.9% 97 45.1% 3.2%
(filler)
Sorbitol (filler) 10 4.9% 9 4.2% 0.7%
Croscarmellose
_ . 6 3.0% 7 3.3% 0.3%
sodium (disintegrant)
Magnesium stearate
) 2 1.0% 2 0.9% 0.1%
(lubricant)
Total 203 100% 215 100%
Total change: 4.3%

-18-



