7. EPEHE%EME/Bioequivalence

NAFT A TEY T ¢ QIR L7 & 912, 1960 FRE 25 70 FETHTHT
T, flEx OFEYIZONT, iy ddE%/equivalence in the chemical constitution T > T
DNAFT XA ZEY T ITENRDD Z R TET, FFIYaIFT DX DI,
TR & PRSI L TV D X RIEYTIX, KExAfETH -7~ ( [Lindenbaum,
Mellow, Blackstone, Butler, 1971], [Shaw, Howard, Hamer, 1972]), Z 9 L7=Z &2 HiA
#Eo (FE) [A%4M:/therapeutic (non-)equivalence 23EH S35 K 91272 > 7= ( [Castle,
Astwood, Finland, Keefer, White Paper on the Therapeutic Equivalence of Chemically
Equivalent Drugs. Prepared by a Subcommittee of the Policy Advisory Committee, Drug
Efficacy Study, 1969], [1972]), ZDEHT TIZ, [NA AT XA T E 47 1 OIEWVBIEH I
DOIEFEMEL b bT AlRetE ] Peliksns L &bz, "M AT XA TV T 1 DERR
MIE 72T TiEle < EOFEZ L > T, WINOE S OFFENEZE L 02 Z L b I T
7= ([1972D), Zd X 51z, 1970 FHilE I RAIM 225> generic drugs ORBEANGRGR S 41,
% D%, regulatory science & U THAMFHIFEIFEMEFME D HENL SV TW L 23, £ OEfEE
WL OPOREN LR L THLE S LD,

(D TR OFEKE

RHICTARA AT XA TEY T 4 BMENRH D7 —AZDONWT, Bk L7z [ A4
TRXAFZEYT 0 0HEBM] 7 Lozinski ( [Lozinski, 1960]) 723#r7-IZBH¥ L 7=
Dicumarol OfEEEICHOWVTEHE LTS X 51T, BA DB I L IEAIN LT L b ERIK
TZITFANGNL DT TIERL, BFEOKRGIETER FORMBEZ AL L 55681213, rh%?ﬁ\
OOFUEERERS END, ZHERBED (HAHWIREITMO) FEHIECHES TES
MTED), EWH Z LT, #%ITprescribability” ( [Hauck Anderson, Types of
bioequivalence and related statistical considerations., 1992]) & FHEN D23, Z DS
S5AMFHNREEBE) OB X T BREM SN TWo 7o, 1979 41213 K[E FDA 23”7
Therapeutically Equivalent Drugs Availability of List”®#2 % (2% - 7= ( [Depertment of
Health, Education, and Welfare, FDA, 1979D 23, & O #&&EMHALED “Orange book Preface”
(https://www.fda.gov/Drugs/DevelopmentApprovalProcess/ucm079068.htm) (Z # . # &
nTn5,

_EFE® Therapeutically Equivalent Drugs Availability of List (Proposed rule)i34 H
DYz v 7 ERKEEZ—EIZ L7z Orange book DHELRTH Y | 1979 FDOBIRIES TH
D3, BUEDDREIC %WT%£<EUtWﬁTi&< FEF BRI O T & B
L THTZNN,

HRELT, RARBANG 3 DORRIEH 22T T 5, 1) EHELDO2—F— (&
AT 2L TR Ty M HBE L LT, BELEEAN, LT, 50
AR D N) OHEE., 2) TTROME EaLE T #ET L EE 28N E & bICR 37
B, 3) KEKRFEDO A 7 VERZHEEST 5720 (BEREOEK) . b, FIiZ1) I
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ONT, BEDKEDXFEGIMLIZY, SHOA—YFTA XL - V=V v Z7(AGDIZH
7z e dh & R CEdvE, &R (MER-° ) CTHAZE S VBSR4 oL & L TZAfic
IRIESNTWVDHHEIZE R LY LTWD, ZbdORKIZ, "Additional Considerations”
ELT, WL 0 EAFHRANFOHBANZET L TWS, 1) FTC(Federal Trade
Commission) & DFENC X 5 &M OEIELERIROE T VTS, 2) FE O RIS O LRI EE
DIREL UNOIK[EHFT OFIRIZ L D FDA OFFED 3 FIT KT 2 HiwIc L HIREL) ~D%f
J&. 3) “Man-in-the-plant” practice ® [RBEUEH O RLEFT D N ZURiE L, #idE 2 R
THZ LIk T, LM ERE D generic ThH 5T 5 5k~ D xf it [

[https://archive.org/details/manintheplantfdaOOunit] ), 4) H F:M)7e BLERLUE~D IS
DOIEH), 5) OTA (Office of Technology Accessment)?”Drug Bioequivalence Study Panel”
DOHELE (Panel IZOWTIIHZIR) . @ 5 mBRFE T HATND,

FDA % therapeutic equivalence D& EERKT HICHT=-> T, £7. "therapeutic
agent”# %\ X therapeutic moiety” &\ 5 243 /active drug ingredient D& X 75 % Fit
L7, BREB7RIRIRENRFRICTH, B 2WEIXF— D “therapeutic agent” TIL720>
L L7z, [Fl—® therapeutic moiety (Z1Z[F] Uy 1 DT AT /L DEWD L 5 IT/BFRIINC
DIMNCEBRDENREGENDE LTS, INLOWEEZFHNT 572D, active drug
ingredient # H\ >, #il7k& LT, tetracycline hydrochloride (7 k741 7 U L HERHE)
& Tetracycline phosphate complex (Jg 7 RKUL#) 1Z[F— therapeutic moiety T active
drug ingredient 23725 & LT\ 5, KW T, fAl/drug product € L T\ 5,

Z DOEGRIES OYIF (1979 4F) @ FDA O3 % J71%, pharmaceutically equivalent 73
AL, BHEFA RIS L0 B E SN2 WRY | “therapeutically equivalent” & #4272 L,
NAFTRA T 4T 4 LORENRS D E FDA HHIWr LcEalc, fEER IR &
DHEY) TR R %M /bioequivalence DFEAZZERTH L W) b D TH o7z, THLHDEFEN
©. pharmaceutically equivalent T72\\ 8| T ¢ therapeutically equivalent Th 585
HEZ LD, FDA O#:% L7- Therapeutically Equivalent Drugs Availability of List
WZIXE D TW o tz, Z O8RS TlE, 6% A% /therapeutically equivalent 72 %) % ¥k
DEIRHEMETY AT v T LT,

1) LAUF %3 72 3341 13 A0 A0 1 2[R 45 7 44 /pharmaceutical equivalents Tdb %,

a) [F U CRI LA &R —&EH/ L, 2o,
b) R ER/identity, & H/strength, §hE/quality, & O /purity (2B L T A
SNDREEH D WITAMOFEERE 25 E T 5,

2) LUF 7o 3 3ANT A P RS 2 ECh 5,

a) EWFNIERIZE LR DBTEN M LN TN D 0E DO RIFENEN H 2 Y Tlid e,

RN A =N
b) PN ONTND, HDHWE, ZOREEMDNH DA, #7270 RIS
DIEREAG T,
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3) W RIRMSCEEH ATV D
4) F#H D GMP/good manufacturing practice Z 3457 L TG STV 5,

eI, DLEo X 97 “R%EME” ICBEET 2 ERITHN T, FI%EMZ W T 2871
K OHLH] EOFEME - ARPUCSOWTEHBINH V| £ D% Pharmaceutical equivalents &
Bioequivalence DiiBHIZ72 5, Z D XK 512, BE [Z8AIFHFEE U CRMEE S 4L, 1n vivo
BE Rz ME L LRWGEEZZET 2B 2 FITBEOEFERFOF THLRELEZ RN D
7> Tu % (Waiver of In Vivo Bioavailability and Bioequivalence Studies for Immediate-
Release Solid Oral Dosage Forms Based on a Biopharmaceutics Classification
System. [Draft Guidance, 05/05/2015]: (4)IEZ ),

Therapeutic equivalence % &g 7 %8 — BB & L T, [A%5 O BH|/pharmaceutical
equivalents DFHfi23 8 5 & L7=, pharmaceutical equivalents & %, [A— DA RISy % [H
—EBEATHRAAT, LT LLHRMNMIARLCTH LI EITR L, F—DORAEHK

(compendial) . T 72> B S 45 iesRakBr/identity, & &/strength, /'E/ quality, &
O fi/potency % & Te i i /purity, S HIZEAMU T 53 A121%, & &% —1E/ content
uniformity, AREERFf/disintegration times <PV 3 /dissolution rates (ZiE AT 5 &\
)2 & THDH, Z? pharmaceutical equivalents % 4L E T, chemically equivalent

( [Castle, Astwood, Finland, Keefer, 1969]) &\ o> T =t D &2 BA|IZOEFR 4 FAWT
EFe LA “FREE” LWz b, 512, therapeutic moiety 23[F U CTh 2 23H %)
%57 D3 T B BRSO SRk 4y 3[R U C & D B 72 % B4 2 ”pharmaceutical alternatives”
L EF L T, pharmaceutical equivalents & X3 LT\ 5, HAGETIZE SWH DEA I,

DRIBIAS S D &5 727 alternatives/BPUE” & 1 F 2 2 H M ORBU L Y £ 5 ITB i,
BHERGE S SULORBITHRET G WDEEZE X S b5,

FDA (37169 L [R%E 72 844 /therapeutically equivalent drug products”% [Z D X 5 72 2
DOOFNNRG D EE, FNOIT, B SIVIBI SCEICED bNTFKETTHERAIND & &
(2. FDA OHIWr T, RFEORIEDR L FEOREFEMHOWREENTFHRIND D) LIER
LTW5, Zx., %I prescribability” & "switchability” ®ifim ( [Hauck Anderson,
1994]) THY b5 [[EZIZML7 T & blprescribability] DES TH D, ZDHRSDOHF
\Z1E TH#A A HE/ interchangeable] &\ 9 XH DI TV D,

Z O#EE TlE TBioequivalence (Z1%, 2 DDA HSWT, ARSI S, 1EA
EAICBIET HHE L REDIBNEEND, ZHOORHFIT, FEI L&A T TOWRIRD
HENPREICELVWEVAONIE, 2 SO®ANL, —EOICEYFEICIERS
/bioinequivalent & &5, ] & LTV, BIEDIEARERITEVITRV, Eimld e
WCAHIT 220 & 0 D ikl d 503, BNCHENLTT 5 2 LI LT, FDA OBERIES 16—
BHEEN T, TR OBEEDOZ D% OYLRE B THh %,
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AW A PR BR O EBE A 22 A A HE AU 72 1990 R D — A DO EIRN
T”therapeutically equivalent’’>& 9 2>, BRI D K9k o7z, FLAERIO X S 725
AN S FAITIE, R X 9L TE D Z &prescribability, 372t B LI
[f%/average equivalence ( [Hauck Anderson, 1994]) Toh i, EEHIZ generic ffh
~OBATICHEZTAELCZWVWL, BITHREHOZRWHEORFEICE W TH ., average
equivalence OB CHEITA UZey, LILARRS, SUCADAED X HICTEY, HAIC
FoTiE—4., WMHZMET D L5 Gd . £ E Rtk /switchability 23f8E & 72 5

( [Bialer, 2007D), Z® X 5 RS, EANTOREE VD Z & T, £HICKITS
A= W) 77 1 [R] % 4 /population bioequivalence ., {E{& N T ® A4 5% 19 [F] % 1 /individual
bioequivalence &\ 9 EHHHAWSILD L D127 ->7= ( [Schall Williams, 1996]),

FTo, BAEMROEARIZ LY | IHROEWEY OG- EEZ DR T 570D, Wbk
% long-acting % HHJ & L 7=t /sustained-release BLH, B ~DBRER 4 RET 572D D
P /delayed-release & %V \IHHIA B /enteric-coating HiAI7% & o ik Hif& fifi/modified-
release & % W 3 il #/controlled-release TAINFARE E D L 91272572, ZHIUTKHG
L. BE fHfliicBW\ T, KERGHOEFIRECHAMI 2 ( [Taylor, 1E7, 1985]
[Steinijans, %7, Bioequivalence studies: single vs multiple dose., 1989] [Steinijans, %
7, 1989]) 7R EDTRMBMBE L Tp o7z,

(2)  TESEM) ORI H—IKyBEhhe

EWFRIFRIEME (BE) 13N AT A T8V T 4 OREHEEZERT 20T, 1447
XATEVT 4] OHTHARLEL DT, 2R (£ LTEREMN) ~AD (T7hbb
W& D) S frate & F2fE/extent 2 [A5SF L EF I TS ( [Nakai, Fujita, Ogata,
2000]), L F T, in vivo BE SRR OFHIZ S & L COIEWERE ST A —X 2B Eif 5,

[Tip : MBI REDO L TIT rate ITHE A BHT 255V F EoroEE) OB TIEE DR
Z LITERE L2, #54ES1Z GFR(glomerular filtration rate)/SA BRIA AR GRERIK A8s &) 238 5 23,

(DR HHWIE THEEE] 205 Z EBAELRIE L BT 57200 E L, ]

AR EEBE) Z 7l 5 /87 A —% & LTI, — 722 Bk immediate-
release A TiX, AUC & Cunax DHWLILTUW S, AUC (Z1E, B[Rl G-RF oD MEFR IR &
THMA L7z AUCo-o & 8182 LTI t & TD AUCo DSV DAL, BLEIREE A 01 ED 2
& (B 21X AUCo+=0.8 AUCo--) 2RO LTS ( [Nakai, Fujita, Ogata, 2000]), =
NHD/NT A= DM tmax, Kelv tiz, REHRDD Z LR R TH 5725, BE O
121X AUC & Cmax W, LO/RT A =2 TFHNT — &% DEfF - ZF L WO LEMTTH
% ((4) HBH),

Cmax 13 tmax ORFO M A (A, MIF) FEE VD BERTH 503, e KigkEE/peak exposure
EWIHMEU S b d S ([CEDR,2013]), ZiUTEic, 77 —~vax () Iy 7 2(PD)ED
R (PK-PD) Zifamd 2L <HWwoin2d ( [CDER CBER, 2003]),
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BIcHAI o T8 | BT 2EHPBRE SN2 BWER 23 BN I B 5 340 Tl &
5. 1% W18 O8R5 B /early exposure ZiFidT 5 EWVWI E X FHFNRH Y ( [Chen, Lesko,
Williams, 2001]) . #im STV 5 ( [FDA Advisory Committee Meeting: April 13, 2010
- Partial AUC, 2010D), 7=, Frget:BiA7n SRR & HiI4E U 7= 84 CHME 7 I & o
FTHEAITIX, BHEROHOE /DA% AUC/hartial AUC 12 L 2RI ARG S Tund

( [Fourie, Jackson, Wang, Schuirmann, 2013]), L2>L72n 5, FEHHI~DER/pE
AT ELEE STV,

(3) RSN OW| Y FH—Hedt

— M A AN R B2 AL E & L TR W B O BIAINZ DWW T 2 DO R (FENE
H45| (R:reference formulation) & FEREUFAI(T: test formulation & FESZ LI2F5) DA
WSRO R SN2 ST 5 & & 2 FEf/two-period, 2 #Li&E/two-treatment, 2 JIEFF/two-
sequence, H[FEH D7 0 A A —"—RER CHEEI N5, BERBRE LT HI12HT--> T,
HIFFT DA RIE, TRRBREA & AR MER O KB REFEIE (AUC, Cmax) 23F%] LWV 2 &
ThoD, UL, @FEORGHMRE T, IHEREZ THEICEN RV & LT, REICK D I
HINTHEEIT, INGRTH D THFIZENH D] ZBIRT 2 &0 5 HiEim<id, BHifr
TR (FEMH) Z#HELTWRY, 22T, EWFHRENERBROTA T4 %
i LAR® 72 1980 LI, BMO B 5 72% B DR TEHIT 5 LW 5 M ) /power 0f
DTHZDORESOENONITAEEEEHRET D4, 700 bix/ i 2 /minimum
detectable difference & =AY X/sample size N ifim < 4L7- ( [Metzler, 19741, [/,
1982]), Z DX 5 RFBEMICEOD ORMEHFIELRIT. ZTOROEKRBRICKIT S “F%
LIE” (T2 bIESME) OMGEOBRORGHFHIT 7 a—F O S &N & 7xodz (WA,
1982]),

1977 F1Z FDA 73 x3 Lz BE OHEFEEIZL, 75/75 (8 D\ % 75/75-125) /L—/v LI
v, PERE O T5%LL BB W TIEHERAI D 75-125% D BA THLHZ L Th-o T

( [Buehler, 2010] : April 13, 2010 Meeting of the Pharmaceutical Science and Clinical

Pharmacology Advisory Committee

https://[www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Dr

ugs/AdvisoryCommitteeforPharmaceuticalScienceandClinicalPharmacology/UCM2093
19.pdf), D% (1980 40 AR D & 5 ki 7 7' e —F 2355w S v, BHEDEFSH
A6 72 BE OEHETIE, AEMICAETH L 12 SO HRE(e =0.05)] &5 0
1% T90%IEHEX ML) & 72> T 5 ([Buehler, 2010]),

[Tip : 3I/HL7= Buehler 7L ¥ 5 —3 3 0%, 2010 £ 4 A 13-14 HICBMEN7- FDA @

Pharmaceutical Science and Clinical Pharmacology Advisory Committee
[ https://www.fda.gov/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/AdvisoryCommittee

forPharmaceuticalScienceandClinicalPharmacology/ucm209318.htm ] @ % @ T, Z ® Advisory
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Committee Cix BE IZBE3 % 2 DOFEE, DIAFIE O, Wi 5 Critical Dose drugs (2%} LC, BE
HRBRAEWETT_ENE H 2, OENE L7z 2)Partial AUC (2 & 5 3FAh 2 W ISGE R AN ME 72 AN B AT

ENE D DD STz, BURIROVE R A SN TWD O T, BE ITBE LA BT, —

1) 250/l E

Wi
S

ZREDT5,]

v (BAFHESNT A=ZIZELT) TIZR L0ELIPEFRY, GELVE
=20%) (/KU significance level: a=0.05) (T/R>0.8: /1 95%13 #H X [#])

v (BA FHfli/xZ7 A—ZIZBILT) RIFT L0FELI/AASLEF RN, GELWLE
=20%) (B E/K¥/significance level: a=0.05) (R/T>0.8 472 H T/R<1.25:

JAHl 95% 15 FE X )
2)  90%f5 X [HiE
(BA FH{li /X Z A —Z 2B L T)
0.8<T/R<1.25

T/R @ 90%(EHEXH (log(T) & log(R) D7D F-AMEIZ K L CTRIFRXH) 73 Z D#IC

ADZ &,
PLEZKICERT & LLTO L2 5,

7-1 BE & : T/R ttD 90% 13 #8E X [H]

TESTL (T/R > 0.8)

TEST2 (T/R < 1.25)

Non-BE

BE . I
: I

0.80 1.00

T/R ratio 90%ClI
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(4) BXRO BEB#EH A RT 142 (201744 A 1 AWEA)
201744 A 1 HEAEODLNME, KE. BLXOEU © BE 85 (in vivo i) BIEDO Y
A RIFTAEUTICFIELET,

HA

<>

KIE

[ ISR I S DA R F IR A BT A 2] (2012/02/29 BE) AL
[http://www.nihs.go.jp/drug/be-guide/GL120229_BE.pdf]. Q&A
[http://www.nihs.go.jp/drug/be-guide/QA120229_BE.pdf]

o, KA FRIREZME : NIHS [http!/www.nihs.go.jp/drug/guide.html]

Statistical Approaches to Establishing Bioequivalence (Final Guidance,
02/01/2001)
[https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformat
ion/Guidances/UCMO070244.pdf]
Food-Effect Bioavailability and Fed Bioequivalence Studies (Final Guidance,
12/01/2002)
[https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformat
ion/Guidances/UCMO070241.pdf]
Waiver of In Vivo Bioavailability and Bioequivalence Studies for Immediate-
Release Solid Oral Dosage Forms Based on a Biopharmaceutics Classification
System. (Draft Guidance, 05/05/2015)
[https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformat
ion/Guidances/UCMO070246.pdf]
Bioequivalence Studies With Pharmacokinetic Endpoints for Drugs Submitted
Under an Abbreviated New Drug Application (Draft Guidance, 12/04/13)
[https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInform
ation/Guidances/UCM377465.pdf]
Biopharmaceutics Bioavailability and Bioequivalence Studies Submitted in
NDAs or INDs — General Considerations (Draft Guidance, 03/17/14)
[https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInform
ation/Guidances/UCM389370.pdf]
Bioavailability and Bioequivalence Studies for Nasal Aerosols and Nasal Sprays
for Local Action (Draft Guidance, 04/03/03)
[https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformat
ion/Guidances/UCMO070111.pdf]
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EU :

< Investigation of bioequivalence: CPMP/EWP/QWP/1401/98 Rev. 1 (Published:
Jan 2010, Effective: 1 Aug 2010)
[http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/general/genera
1_content_001278.jsp&mid=9]

< Appendix IV of the guideline on the investigation on bioequivalence:
presentation of biopharmaceutical and bioanalytical data in module 2.7.1
[http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/general/genera
1_content_001279.jsp&mid=WC0b01ac0580032ec5]
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