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Current Situations and Challenges of Official
on Chemical Drugs

W R R ATHE
Haruhiro OKUDA and Yukio HIYAMA

Abstract

The purpose of monographs is to publish the specifications as official standards so as to assure
quality of drugs marketed in Japan. Monographs of chemical drugs are prepared by JP expert com-
mittee based on the innovator’s specification {test procedures and acceptance criteria) and support-
ing data. Although generic drugs are approved after confirmation of equivalency between generic
and innovators drugs, test methods described in draft monographs are occasionally not applicable
to generic drugs. Feasibility of draft monographs is confirmed by public comment procedures, and
specification and testing methods are modified if needed. The preparation process of monographs on
chemical drugs, that is to say, is a process in which specifications specific to innovators’ drugs are
universalized so as to be applicable to all of the drugs marketed in Japan. Test procedures requiring
adverse reagents as well as special reagents and apparatuses are modified through the process.
Recent ICH guidelines Q38-Q11 encourage pharmaceutical companies to develop new drugs on a @bD
basis, emphasizing scientific approach of pharmaceutical development and establishment of quality
control strategy, where control of starting materials, reagents and intermediates as well as in-pro-
cess control are recommended. Requests for publication of drugs developed by the new approach
are predicted within several years. It is probably not only difficult but also inappropriate to adopt
the conventional JP approach to the critical quality attributes assured by methods other than final
product testing. In order to resolve the problem derived from discrepancy between the role of JP
and the QbD approach, the following two issues should be addressed; 1) to recognize the importance
on complementary relationship between the role of review process on generic drugs and that of JP
and to strengthen the relation, 2) to construct additional frameworks being able to incorporate new
concepts such as real time release testing and process analytical technology in JP.
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REEEOR, BEERTIELINSE RHEOHE
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M DBENZE Y B2 TR 5 250D
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FT, BEORBFEMEER L TCIEAART
BB Ed, WS L D EME LS. RIKO—
ok, TORBHEE [FIClRETAE LT
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DX ICHBEEEZDOD OV ER L EEGHEE
WHBLTWAREREE, COFRAPRESIR
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o, [BICHETS] Lahi #HolKiLRE
FICGEREEROBRBRFTELREL, Nz K
AEEOBRECTRELZZHBRIEZERDTLHE
B VIEIEA B BA L, FAED GMP @
HHETBELROLLTHHETHA. REEE
ZTOHORHIKRT B FEL, BEEELARET S
EVI) BRI EERRY #ITERETHS ).
GMP L oEH THET 5 Z &, ZEEFED
GMP BZE D RBVPEEORMBE Bz 5 28T,
EEICHEIE L LB DH 5,

HFELBF LW THY, BHTH -1
N4 BESEG ORI R, B TIK
RETOBBRTHEEZHLER 2B LEVbDOEE
2% (BIE BRHEENLRMECELCRERE
DEDITIFRICHIETNED, WE STV
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HMETIEREINC [REOREIIREDZWREYHR
BHEOHERICOWTIRERET L ENTE S
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74—=1 7T, TEEGZEEOBRBEHEDOI B, 7
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ELEHTEICERAUREEDDLIRER T WS
L3572, BRORFO7L—57—27 T,
[TREANRE] 2 [/ F— b 3hz8ETHE]
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B 70 e AT TED L) B LW E LY
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BIFHy — B

THED B ITH KR 2 BIEIC BT 5 b8
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HEY—HRRE, RBAEBEAMOY 0L TR
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Y IT, AR AENBme U ET, o8l
KFOBHESOEENFEELTHUUED D
D. 2L, BMESERETRVES (3—F 4
VIER, WTENRERRE) BPRVWTEHET A, ]
L3N, HEBERNEEEOEAIC L CIZEEY—
BT, BERERABROBREVHFAETELEL
7o, —F, BOETE, EFEEREETHEAND
Wanrd T8 12 7eVvEo 1 BREHNhO
HEBEDEN200meg L ETHY, poBH PO
FRRD DOEEHWERILTIO% U ETH BEEIC
X, BERERREBRETAHAILNTESL, &L
T, BEREHOAMEEREAROBEH %R0
T& 7z, BB R8s TROEREE
Lo TERY, —#I25mg, 25%/V— V% EH
TRECEEL, HERERBO—HEH L8
&7 T A DORENFT B BENNEV200mg,
T5% L OEBIZRETRETH L LHWINT
K= bTHAE, BRESEEN2mg LT,
P OBIAI R OF RS DEEVVE R T25% M 1
DLDITFFLTH, HERERBLHFETRET
HbHEDEEELZFIT, BETEOEEEOH B
RERICEZRECER T2 L L LT, 25mg,
% EOEFICE L CRERREERR SBY
—EFHBOWTNIEBIRT A2 LWL T 5
B TREHTH L. 72771, &EH—MRKE
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Quality Tests and Manufacturing Process Control
in the Japanese Pharmacopoeia:
Process Analytical Technology (PAT)
and New Paradigm of Pharmaceutical Quality

R T UK e, A ER
Noriko KATORI, Tomoaki SAKAMOTO and Tatsuo KOIDE

Abstract

The basic quality concept in Pharmacopoeias has been “Quality by Test”, a quality assurance with
the test standard. However, recently, the new concept in quality assurance for pharmaceuticals called
QbD (Qality by Design) is widely used. QbD is a systematic approach based on scientific principles.
New analytical technologies such as Near Infrared Spectroscopy (NIR), terahertz and Raman spec-
troscopy enable to measure a lot of products rapidly without destroying products in manufacturing
process. In this article, we introduce these new technologies for Process analytical technology (PAT)
and indicate situation that Pharmacopoeias facing with the need to incorporate a more advanced
concept such as QbD also the way of quality assurance.

B &

ERAVEFBSE LTELRBREBICL 2 REHER (quality by tests) 12 Y, FlohMERER
D3 v&7 b LT QLD (quality by design) EIHINBBESHIL C ERMBHOBICHY AnHNT
&ETWwa. EHFN (NIR), 7IANVY, FRUGREDL ) LEFOSHEMILY, TRPIZENT
VTNT A4 LATEBROBENBEIOHFETHTSINS LI IR oTETHAE. T I Tid, Process
analytical technology (PAT) ICBWONARFOSHEMERMTH L, FERERHNHERERR
DHNFIZOVWT QD DL I L W EALBRSERY ALLERICHOATETWAZ L2 BRAS,

Key words: ICH Q8, PAT, NIR, teraheltz, Raman spectroscopy. QbD, real time release testing
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HEERA (JP) ORBHBIEL (EVE
B AEEMOMEAMROLETHo 2L, £
RREILBVTHLZEOEEREEDLS V. Ly
L, EEMETERICEET I THTOREER
i, ERFCERESN TS L) &, BREHC
55 MR TG LIdEA R o T
ETWA, Tbb, GMP THN—3h b 8%
TERANOTIEBEHEPEBLALZINZVERY, #
WREORBRZITTIIEERONEMBRIIE LWL
FITLTHA.

FREORFIIMEDAZEHAOETH 5 ICH
(International Conference on Harmonization of
Technical Requirements for Registration of
Pharmaceuticals for Human Use) @ 20034 7
Ty ENRBEIIBVT, FDADIREICLS [
A7 ERERFELZIY AN, BT 7%47
NVEFICEBTEZHRANSIRWEHY AT 4]
EVH PEY ZHPRHEEN, BIEQHIVT Y b
(Q8, 9, 10, 11) &EMINAEH LVinEDIT
FALEDLAHA KT A CREPSEL SN B T8
Lot

HLWRED/NT ¥4 A &1XQbD (quality by
design) EFHINBZHDT, BMIZQEHFA N
L 2BV THERRENS. £ E TO quality by
tests EFFIEN 2 HEDS, EICHRBGHEHBRT
HIEENEEMOGELHRL TV ZDIK
N, BEROMEERICESIZHEE, 57
4 AR=2Z (DS), 7utAf@H L% (PAT;
Process analytical technology) 7 & O #H L Wik
2, BWERY)ANT, BRIV ELEHRLL
MEBRROFECLLLDTHD. 2612, Y
A7 LIS 2 EEET D, QIFTIFFA
YORTY R BEEHEERRE), BYTRED
Vi ERREFHERL TV, £, ZI)vo
EHELVCRECESCEERHEI IO
D, HE3RD quality by tests # &AM L THE
RBES, EEMGEEROBZELLT, TIivo
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TeHF LR G T A AANDRIEHFRD LN TV S,

1. ERAEICHITD PAT EEIEERE,
SRR

CHVOLH LV RIS LD
a—uav ¥R/ (EP) THA. PATICL AT
BANEHTOHRZERERZOMHRAR L A% L
R4 282X o T, RTRT (real time release
testing) AW HEIC & 5. KRS (NIR) 4EED
£ UMW ERL, SEOF T VEYT
VI LTHHETAIENTESL., FOKRE, /N
ST Y TINTFA X TRREZT ) RO v M
WRBICHANR, PAT TREEHEI BV VT
VFAZXDECRBEIL Lo THECHEOEN
Oy FEHBRTLLEFMEL LD, §FTD
ERFICEL-HUFABROHEREE (B1) 2%
DEFTHVBE, BEICHNEBRIBELL R T
XHrREDMENELDZ L ERHBshTEL.
COL) RHBICHIET 720, EP 3BITOR
¥ —MRbRg: (P &R CEBERMAR) o
& LT, Alternatel ¥ 7213 Alternate 20 2
BoORBHKZRRL, RTRT IZBWTH Y 7L
B4 XHBKRISR BT — 2B LAY, Alter-
nate 1ix JP160 Al ¥ — AL L [ LEHER
B (HEM CEERER (c2: BRE+250%0
outlier DE%) OMEETH Y, Alternate 23
REEORLS 2HEOFEEE (c1:15%% 8Bz
BRZED outlier D, 2OHE 1 25% &R
% RZED outlier DHE) OMEETHS (F1).

JP16 6.02  BUFIF—MBHERIE

HEH e
- i AEOZBE (100,09
1 E AR (parametric) : X BREssSITRLEE
YEE = M — )?I +ks o :g:gwu:sgosnm
MRS k=24 (n=10) —
k= 2.0 (n=30)

Bt £ 3A 8% (nonparametric) :
c2 (BFEMWEE) = 0 (£25%, n=30)
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&1 Acceptance constants and numbers for the
Uniformity of Dosage Unit Tests by EP

Alternative. 1 Alternative 2

Sample
size (n) Acceptance Cc2 Cl C2
constant (¢) (£250%) (£150%) (£25.0%)
=50 - - - -
275 - - - -
=100 2.15 0 3 0
=150 2.19 0 4 0
=200 221 1 6 1
=300 2.23 2 8 2
=500 225 4 13 4
=1000 2.27 8 25 8
=2000 2.29 18 47 18
=5000 2.30 47 112 47
=10000 2.31 94 217 9%

EP 253 L W BRI — R RET 5L
B, REIBETHES (PhRMA) 238FIH—%
REREDREE, [LargeN] B2 2BELTWA.
S OFHEEREAD 5 15% % M 2 B i O WA
BEDE (1) UTLL6HEHTHENY), 1ERME
DOFBHABRTHAE. L2rLERVISHZHER D
outlier DEEDAT, 5% %M E5EEDHED
DK EV outlier IZRTHHRENEL, By bO
BEVERSH L2 0HEORIEHFROE T
vy, HIR O EP O REBBIE I, %%%ﬁié
outlier DRENH Y, L @ﬁﬁ?ﬁ‘m“ RS
5. HETRELFBHREME [REKDTA 7
¥ A7 N%E L?’:uugﬁﬁﬁ&&% (e Y 5
DOHEETEP O RTRT HEOENESB NS
hTwa?,

FEEREEME (FDA) XHFARRA (toler-
ance limit) ZFFRMEFR & L7 parametric two-
sided tolerance interval (PTSTI) & parametric
two one-sided tolerance intervals (PTOSTI) %
WA -t RBREOH EAE L LTRE L.
PTSIT 3 WMFERARBLEL O LW ER
T, HEMMICZY R 2 BUERETROB T L
PHEZVDOT, ¥YIab—T3 yTEEL, H
EWHWDIRHK 2EDT5S. —F, PTOSTI

WHAERAFOFERBREERXWICIIE UHERE
ERICLTWAES, HEAPLOREHETHDH
FEEIBEBELS BOHBERKRL XD cover-
age M ¥180% L i E LT 578, FDA @ PTOSTI
i¥d o & coverage DRELX B LTW5 729,
HZICH VA RE K 250HA UDU RBREE X kL
{oTwah, Tihbbh, A UDU RERED 1
EHIOEICET 5 k=24, 2 EH30fEICHBITS k
=207, FDAO®RETIZ1WHkKk=312, 218
Hk=216k, BRITORHAY—EABREICHEL
MU L ZoTED, COart7 2ZFDF
T PATICIEHT A Lid, ZORBORLHED
EZOT, EEZBIZTITANLNENE S HES
Iha. kKEERFE (USP) IZPAT ~ORED
EOTEOPDEREZIToTWEY. 4%, %ERB
FOEBRMIBVWTRTRTEOH LWiHE 2
YETINOREERRTERAATHS.

H AR 5 TR O RERBIAS TII RIS A8 L
W — RN TESBOT KR T A0 [
EMECT ANERE] 22032 L DIb
. TORBATERBEORS G % IGR
THEEBEON— V2 EDLH LRI, HEERFD
REREME (HATRER) L THRERICOVTHRE -
HHOEREZITY, BEEMBPEF L GMPEZLD
Mt E B E A, BREMEBICBIT 2 HEER
FOMEBEDTHHEIITAILPEBNEINTY
%. PAT # RTRT #2817 3 RBHEIIOWT
LASIDORIENMOND Z EHHFINS.

2. ERATDAEE PAT

ERAFE, THEERALOMIZH - T,
W, 750~2500nm (13333~4000cm™) o £
() #HEAOXEIET. HEFKSN (NIR) 4%
WPATICL AR EEHEAGHOERICBILZEE
RANED 1L LTHRESBCTHERIRTE
. BEFTILEICKRGR, EESE, FEY—
HORER ECDONTE L OBANENZ SR,
FRETARENARERSFEZ B, 5B EEH
E LT ERMRINAR Y b VllERE] AR S
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NTw5. NIR 5%HERE < OBRERE 2R3,
FRETRETELLTTRL, RET7 74—
Tu—7EHCTHRBEE» SCHENLBCH
LRABOEBAEHTIETH S, oT, NES
BT, TREEZ2SOLEERTHEEHEY
T, BAOLBWAITETH Y, HEBE - L
DI=DODF T 54 »TOFFEL LTHHENS
0 TIE R, TuEABHRY VD12 L
TOBHAMEIED b TWBETS,

PAT & LT&#| %2 EoBBRH h > EEE 5
DEBRZHEETTLAFITI) I EBTENE,
) — R 7 DEERRBRR BHREBRO— % 3hE
ETELREENDH Y, BT TOMHOERER
RBBREICRL ABERZ LICO%H 5 2 LA
FEns, TEbTI) 7o REERS (10
w/w%) LT HEFTNEREFHABL, Inline fll
£ (PATEH) ~OWEHIC>VWTHREET-
72BNV T®, BFAERLFESDS B, E
BRSOEPCEROB A — AR I —
YR —FOEBERYWEN GBI NIR AT b
WER2IRL: BohAARS MV ETF—%
BN LTRELZEDEICERTILDIZIIRET

Law spectra

Ié:b) V735 0113 GIR6 023 7974 76083 TIED G434 6683 1IN0 COT

W eveeomber

Q...

Second

erivative spectra

AR = = = = = =

i
1
1

S ——
"'ﬂmmym spsm T8I4 7483 7183 6834 6553 Q2774

Wevennmbor

FVEBETHLENS S, Al EEFTS
MEDEXFEERFOBEIIN L THE (E&
#) PEVEESIIFEOHR L AV CHEEIR#EN
D HEZA, HEOEHAPREESNTHEREINT
WAHBHKIONIR BRI — 712, BEEELAOE
ENEOY - BEMICER ) Ho/zTE—F
=7 B0, BWETHHGIZRENZ
Ny VEMMT 88T, SEERNFELAH
T5. BThH, EFFOFESEAEFENLHIZ
EEXYHNETAHREBEFNVRZHEBET A,
PLS (84BN ZFH) #ECHVLAZET. &
52, BRZFIMICAL—Y VY, FEHRZ
KBTUB L LR AR PVF—FICHL, B
WKEBINIKWEVHEBR L F— 72BN
BEETH»2®. 7, EBiEE (DoE; design
of experiments) % HAWT, BREEFNMERICL
BLRERBVE R VBELZVEIIITERTST
EhDHLNE,

EEFOHRFTREICH 5780121k, ICH Q2
RUHARERHFETRBINEFHEN) 7F—
Ya VI ULTWENT A -5 O, T2b
LRRE KE BE (BTHE), B8t (8

Acctaminophen

¢ Lactose monohydrate

G COrnstarch

The characteristic absorption derived
from acetaminophen was used.

!

C-H second overtone (8802cm?)

LTS
e

2 BEEMEHSSHLEEBNRINXT MV
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B ZFElioTSRE LAY F =Y a Y HRET
HBY. UL, BiteF L i v gk o,
EFNPEYPE I PR EHEA CFF AL
THERL, EFVEUETILoo0oH %L
TR TRELRV, fEoT, ERFIZBIT
B VAT MEAMHBROWIZ, Fy YT L—T s
v, NYF—=Ta Y RUHAYF—YarvikEo
ZoTHHD, GATEEHET AL E o TH
A.

3. BRI FINIVYGIEEE PAT

BRI T T ANk, Bk & BRI
L, WO A b DN 2 BRI
BThHH, TOFBOMEEIEBIELT3mm~30
um (100GHz~10THz 3 7213 #3.3cm™~#9333.3
em™) EEHENTVAS, TOHIRIIOWTIE
IO R REM G RO~ 4 7 ajofbk
E4 CGEERMND) 2oiertEd shcnizgs, "5
SANYFx w7 EIMHENS AV F—DKT
THHEBCHD I Lb, RIE "KEOX &
LT, ZOFEHMHEIEZIEShTwi, Lo,
TR, PRGN o Mk e &
L bum s A0HEHmOBBIcL Y, kR
oK oMb EMLEhooH 5, BIEST
IZBWTE, fkhSEfiatte LTE04
FAashTwads, Ko OhifRsy) sk ot
[ZNIR L _THE D IFHHENTILd o
7o T, TS ALY OBSEEL.
RIESWCHWHHESNED T D, T,
T T 5~y 5B WS 5 RS T O
B L BB OWTRBT 5.

BARA T IV EONRE LT, BEAE
G507 (BHREINGIE) RL—FRhEFHLND
T EBE», FoficiE, Vx4 aturRis
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