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Quality Tests and Manufacturing Process Control
in the Japanese Pharmacopoeia:
Process Analytical Technology (PAT)
and New Paradigm of Pharmaceutical Quality

I 7, AR AR, M 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.

$ =

RRHHVEERRS L LTELRABRBEIC L2 REFHER (quality by tests) 121, Hh RRHER
DI 7L LTQLD (quality by design) LIFIINAESH A EERRF OB AhohT
ETWA. RS (NIR), 773/ VY, FRUyGHEDL ) LEFOSHBHICL Y, TEBICENT
Y7V 4 ATCEHROBINBEDOHBETHHT END LI IR o TETWS., T Tid, Process
analytical technology (PAT) KHWOHLNABFOSTHEF LN T 5 Lk, FEXRRHIFDERE
DHYFIZO2WT QD DE ) X D EAZBEEZHY AGLERICHALATETWA S L2 R~N2,

Key words: ICH Q8, PAT, NIR, teraheltz, Raman spectroscopy, QbD, real time release testing
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HAERFH (P) ORBHBIIES { #HHE
KBIIPEEROJERRDLATHS L, £
RBEECBVTOZOREREEb SV, L
L. EERTERICHETLITH TOMERER
2, ZRFICERINTYWS LI %, BREGIC
W HHTRBRLZTTRTFEIITA L RoT
ETw3. ¥4bb, GMP THN—ShiilE
TEANTITHREENE AL R IR, H
HROABRLZT TIRERROGEAHRIIE LV
HIZETHA.

FEORFIHDLIZBERAADETH 2 ICH
(International Conference on Harmonization of
Technical Requirements for Registration of
Pharmaceuticals for Human Use) ® 20034 7
5o EVEBRIIBWT, FDADREICLS [
AZERLBEEZNY) AR, BRHIA 7942
VEFICHERTRELRISALWEY AT AL
L) Py ZBRESH, BEQAINVT Y b
(Q8, 9, 10, 11) &EEhAFHFLVHED/ T
¥4 UEDLHTAL FT4 BRI 588
Lol

FLOYWREDNS ¥4 A LiXQbD (quality by
design) EMRINZ DT, BIMZQ8 KA KT
A 7B TRREN:. £ E T quality by
tests EIFITh 5 D, EICRERBRZRART
AL WERKOGEEZHRL TV DI
R, BENROGAEHICHEIZHEE, 3LICFY
4 AR—2Z (DS), 70t AMHLE (PAT;
Process analytical technology) % & D L Wik
2, HFER)ANRT, BRIVBSEAEFALL
MERROFEICILLDTHD. S6IIE, V)
AP B LINEEERL TS, QIFA FI4
YORT YA ERLERREN, BYUTRED
LB EHEREZHERLTYAS, FE, )00
LHLWFRRLESSERGHFEIHIZ2OD
Y, BEED quality by tests ZEARE S L T2
Bhb, EERREREORSELT, ZHvo

2HLWNS ¥4 ANOR/IEIRD STV A,

1. BRAICHITSD PAT LHEEE,
SRR

2ok B LWESIC—R L L 0s
S—uyA¥%RE (EP) Ths. PATICEAT
BATHTORR L EREROMFRERE &L
R&¥2 &2k o T, RTRT (real time release
testing) ASAHEIC & 5. EHKRS (NIR) H%ED
&9 IR EEL, SEROF I TINVEYT
NIALLTHUETAILNTES., TOHEE N
SVH YT NF A XTRBRETIERDT v MY
MRRICHSR, PAT ClIEEBENEVWY 7
WAL ZDBECRRICL o THECREDOE
Oy MRHERTAIEDWEL LB, §FTO
ERFICHELLHHRBROHEEE (K1) 22
NDEFTHVDEE, BEICERBRIMRLL 2T

EBREDIENFELLZEFRBH I TE.

DX REBICHIET 5729, EP RIATOR
FlH—REE: (P LF CEEBHRMBE) of
L LT, Alternatel ¥ 721X Alternate 2 2
BORBRBEELIRL, RTRTXBWTH V7
Y4 XHWKRICE Dy — RHIE LY. Alter-
nate 14X JP16 D WA —ERBRE LR LR R
B (WE) LHEER (c2: RRE+£250%D
outlier DE%) DAL TDHY, Alternate 23
REEOR LS 2HEORHMAR (cl:15%%8x
ARZD outlier DE, 2OHE 1 25% % W2
HIRED outlier DHE) DHEEETHS (F1).

JP16 6.02 K —EHREBRIE
lE s PTTT

W KAROBRU (100,00
X HERICHYINTELAMY

ELEBUR (parametric) : o
HEE = |M - X’ + ks : ::Eg‘lbkl&umt.m
HERE: k=24 (0=10) i ma

k=20 (n=30)

2% (nonparametric) :

c2 FFAMEE) = 0 (£25%, n=30)
H1 BFERSOMUNE—HEBXICE T 3EER
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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 C2 Cl C2
constant (¢ (£250%) (£150%) (£25.0%)

- =50 - - - -
275 - - - -
=100 215 0 3 0
=150 219 0 4 0
2200 221 1 6 1
=300 223 2 8 2
2500 225 4 13 4
=1000 227 8 25 8
=2000 229 18 47 18
=5000 230 47 112 47
= 10000 231 94 217 94

EP 2% LWRHIH—HRBRER L RET 50
RIS, REINETES (PhRMA) HSRFIH—%
REBEOREE, [LargeN] B2 2RELTVS.
ZOHEIXFRENH15% 2B A 5 HEOHAH
HEDH (cl) UATLOL#EATIHENS, 1EBRE
DHBRAKRTHS. LrLEENIS%EBRS
outlier DEZENDHT, B% 2 MALEEDED
DA E v outlier I TE2RENEL, Ty o
SEVPERSAELRZVEHEOMEAMNL AT
Zwv., BIBROEPOREBRAEIL 25%%28R5
outlier DMENH D, LV HERESRVLE L
5. BATREAGSHHEME (BE/DOTAL 7
Y47 NEBCFHEEREEEICHT S0%]
DPEETEP O RTRT HBOBEUEIB RS
hTwa?,

X¥EEREEMT (FDA) X#FEBRR (toler-
ance limit) # R R & L7 parametric two-
sided tolerance interval (PTSTI) & parametric
two one-sided tolerance intervals (PTOSTI) #
Y- RABREOHEEE L LTRR L.
PTSIT it HAERARG L EL OGN Y EE
BT, I R 7 2 BUEEtHTRDA S L
BHELZVDT, YIa2lb—Ta rCEHEL, #
BIAVAEHMK 2EHTWS. —F, PTOSTI

BHAER O RARL ERMICIFRALER %
FRILTWwAS, HEILHORERKETHIYH
EEEIIABRES UOHBREBBRL NV D cover-
age 25¥80% & FE L TWwW5 %%, FDA @ PTOSTI
itd o & coverage DIREEZH/L LTWBE 70,
HEICHV AR K A58 UDU REBREL h kL
{oTwa. Thbh, #HAIlUDU REgED 1
B HI0EICHTS k=24, 2 H30EICEITS k
=20%'. FDA DI|/ETWE10HEAK=312, 21
Hk=216%, BTOoNAY—HRREICHEL
HEKRLL L 2oTHBY, SDave7 I+ 220F
FPATICIEAT A LIE, TORBOZ YD
HEHT, EEHICZITARLNEZNE ) IHER
Tha. KEERH (USP) & PAT ~OxEd
HEDOTHROPOERLToTWEY. 5%, %R
HOEBERMCBWTRTRT $OH LW HHE 2
YT PNOREERETIRAATHS.

HAKERH TIRAERDREBAE TII A8 L
W — AW TEBOFRERET 570 [
EMEICHTA/MEHE] 2201328 &b
L. CORBEATRBEORL 285 % I6R
THEEBEONVN -V eBHB LIS, HEERHFD
AEHAE (MARR) & IRFHICO>VWTHES -
HEHOEHEEZITY, EESPHE GMPEEL®D
ML LA, BEEMHEMICBIT2845%R
HOMNEBESTEHBEICT LI EMFEMESATY
%. PAT ® RTRT 2B 5 RBEHEEICOWT
B OO EHARONEZ EHHEIh s,

2. EFRAFNEE PAT

ERANE, THRAELFEAXOMICH- T,
HH, 750~2500nm (13333~4000cm™) D E
(HB) BWHOKZIET. ERS (NIR) 5%
EPAT L 2 REFHAHOERICB I AE
BOMED 1 2L LTHEFHFTEEBSATSE
. BEZCTCECKSE, FEER, a8
HORER EICOWTEL DEATENZ SR,
FBTRGERFERTEZEH» LB EHHR
ELT ERABINANRS b VRIESE] IR S
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hTwa. NIR 5tk { OEERE % AH,
FRHETHETELLETTRL, HET 75—
Ta—T 2T AEREI GBERTEFTICH
HABDOEBUENSTHETHS. #oT, BES
BT, THRERZ2EO-HUERCAEEREYE
T, EADLBEWGIHETH D, [RGB
D7=DDF 754 »TOFHBELLTARERS
XD Tidhd, 7 @Ry —raloklL
TOBEAMEIED L TWBES,

PAT & L Ti#l e LOBERNHA B O LRSS
DERZHE SO LAHIT) S ENRTEI,
V) — R OERIABLHARBRO— B2 5hE
LTEATWEERDY, BT TOMMOERR
RBREIRD ARERL LICo2H5 2 L HH
Baha TEMTPI/2 7z 2EERS (10
w/w%) LT BEFNEHZHANL, Inline #l)
£ (PAT #H) ~OWEEIIOWTHRE21T-
BconT, EFVEHRFESOS L, £
ERSDENCREOBAE — KPR a—
YR —FOEBEPEA» LB NIR AR b
WERE2ICRLE BONRLARS PVETF—F
BT LCIREL POBICERT A -OICIIREE

Law spectra

Abserbaser
[

P

1

: w

.00 1

Second derivative spectra
[}

Abssrbence, 2ad dev.

Wavesousber

I&IJ m‘msﬁnu TE 196D 7153 4BS4 6425 GO 479
' mvveomber

PN EBETLILERD L. mnKle EXETS
WEOBRFEERSTOBMEICH LCTHE (Gt
#) FEVHERFEOREL AV CHER BT
HUHEAAS, HBOREAFREINTEEINT
WA EHONRBRINY—27iE, BEREL40H
BENEOE -7 BHEBEICER Y HoTU—F
B¥—2 %370, BHETHRSIHERN,
Ny FEHT 88T, SERBITFEZAA
T5. hTh, FHPOERSEATENL S IC
ERZENELTOIRBEFNVEZHET IHAI,
PLS (MA@ HiE) HECHVLRBZT, &
Hi2, BREZFTOIMICAA—TY VY, EHRLP=
KETNBLR LR AR PVF—F L, BB
KEESRS VR DFERET— 5 2852 LA
BEETHH™. 7/, £RFEE (DoE; design
of experiments) #HWT, BREETFVERICL
ELRABDEL LV BERVWEICTIRT S
Lydtdbnsb,
EXMOBBFRERICH VS =021, ICH Q2
BRUNOAXERHFECTRBENS FHENN) 7
YavICBULGHENT A—YOFE, T4hb
AR R HE, WE (TN, ERiE (8

Acetaminophen

<~———— Lactose monohydrate

<«——— Cornstarch

The characteristic absorption derived
from acetaminophen was used.
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BR) 2 o RE LN F—Ya VPERET
H59, LaL, wikesrvzfviegRkcil,
EFNHGEPNEIPEFAEHA YTV ALL 5
THEREL, EFVEURTL o050 OB ZMERL
THI L TREOEW. EoT, ERAEICBY
BT AT ABEURABOMIS, FrITV—Va
Y, N F=va Y RUFN)F—-YarEo
ZEBAN, EERETABICLEE L5 TL
5.

3. BN/ TINIYFHEE PAT

HHRSL T AN YR, ke Bk o R
WL, THEOMEZ b oI BRI E
BTHbH, ZOFROMEREHRHET3Imm~30
um (100GHz~10THz ¥ 7213 #3.3cm™ ~#9333.3
em™) LEHEINATWAS, TOFBICOWTIL,
RO DEWEN CERN) RU~A 7 aiioiEk
B (EEM) 2o0fRsitdbhtnioss, “F
SANYFE Xy 7" LIRS LRV —BET
FTHEMTHH T Lhd, RIE “REoX" &
LT, ZOEANBZEEREILTHE:, LaLl,
FAETIX, 2Pl S BB oMk R
FILL 7 bum 7 AOHFFHOMBIL Y, "k
BN ofFRbERALEShooH L. WEHT
IBWTIE, I SEFRNGHEELTEDA
FHHNT WA, Ry (PRIV) SEEL6T
I NIR SGHE RRTHENFHHASNTIadho
7 BETE, FIALY OABMEBEEL,
WESHTHHEHASINBED TS, I T, &
WAL/ T 5 A~V SRR A RIES TN
B BEICOWTIHHRT .

SRS F I AN EORIE LT, EHEKER
57 GEFAGE) eV —FLLEBHLRE
S ENB . FOMcE, Yryfoburei
robarighEdsdhs. BERRAS 72N
WEFTAEEIE, ¥—A2AT7Y v ¥ —0OFRIC
b X BT, rhlRAMRIE A SR L 22 R A
FHROPEATHETH S, —H, L—FEkiHE
THEEIE, V- RUEEROREIC L h

HIBWHARR L ENHBHDOT, H¥EHIZE
TISECREERLTET 5. SERFEHE - Btk
DWW E D, K& F AV Y R HFHESEE:
(terahertz time domain spectroscopy: THz-TDS)
RUT 5~ WG48 (terahertz contin-
uous wave: THz-CW) IZ31} 5 &M TE 5.
THz-TDS T, BENSVAIZLEBETFISALY
EOWHEIRE (FI NVYEE) ©isgkl, 20
7= ZERARS PV EHRS. ARICEEOY
KA S, FEHIRE L 7 — ) BRI
7 MVELND. Fi BEboRE R ETE,
BBDOA VI —T7 24 ADLDRFNNV K E R
MTBIET, BOERAZEEHUTHIEST
25 (®3). —F., THzCW O¥ETid, K
SFMNEILTE 2%, THz-TDS & TR
BABEIEL, —RICARETHI L ENS.
F T ODRN L —FROERWE (C— M E¥%
) L& oT, NEHHPOKTIRI LR LT
TIPS S BRI ER LX) IR
IR TOMENTETH S, TOWELT, 75
ANV RIS T 5 T YildEbE (BT~ v
L) 2B 5000 H 50, @, FIALY
Vo, rii A N E Sl & (RN

BWHI T IANVEEHIEDT T AF v ¥
REERBCHOONIIZLEALORRILED L
D% DFFHIH L CRERNTH D, EHER W
ETRICBWTIRESNE~NOBASHF ST
VWa. B TDS Tk, EERNEOH A %%
PLiza—7 4 v 7SO BERIE PSR EOHE

THz Pulse In
Tablet

Surface

Rellection
(Out)

THz Pulse THz Pulse

In Out , Delayed
Reflection
’\ " A {Out)
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