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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.

» &

EREAHNERMS S LCERBEBICE 5 RERAE (quality by tests) 1I2fb ), FrlkmEARR
D7 e LT QLD (quality by design) &FHINBBEAE  BERBFMOBFIZHY AhbnT
ETWwa. EHRN (NIR), 7I9ANVY, SRy HRED LD REFIOFSIHERMLD, TEPIIBVT
VPN A LTEBOUINDPBREPOEBEBETCHHEINE LI B> TETWAS. Z I TIE, Process
analytical technology (PAT) VSN BBREOSHEMZMAT 5 L, FERRBHFHERER
DHYFIZOWT QD DI I X D EALBSZHYACLERICHLONRTE TSI L 2BRND.

Key words: ICH Q8, PAT, NIR, teraheltz, Raman spectroscopy, QbD, real time release testing
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HEAERA (JP) ORBAKIES (EIVE
KBTI AEEMDOMERROLIETH-2L, £
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&, BRAFICERISA TS L&, BREHKIC
W3 MR TG EREA R EoT
ETWw5h., T4bb, GMPTAN—3N58E
THAOTEBENFEBALLZENZVEDY, H
FEREDORERIZT TREEMONERRIEL L
BIZETHA.

FEOHFIHEDLLXEFHNOE TH S ICH
(International Conference on Harmonization of
Technical Requirements for Registration of
Pharmaceuticals for Human Use) @ 20034 7
S5y ENRBIZBWT, FDAOREICLS [V
AZERERELZRY) AN, BGHFA 7547
NVEFICEBATREZRHISNIWEY R T A
vy My ZBRHER, BEQHINVT Y b
(Q8, 9, 10, 11) &IMHINBH LWHED/NT
FADMIEDLKHAFTA Y BHDPMER S 0D 28
otk

HLOYWMED/YT ¥4 A Lix QbD (quality by
design) &FRENZ L DT, BIIZQ8HA T
LB TERRENL. £ E TO quality by
tests & FFIEN 5 HEDS, FICHERBEMEZRRT
HIEIZEVEREMOGEZHERLTWIZOWKK
N, BEROGEEHICESLZEE, 3LIIFTY
4V AR—=2Z (DS), 7ut AN L% (PAT;
Process analytical technology) % &DH L Wi
2, PBWER)ANT, BBRLIVBFLERLL
REBROFELELDOTHSL. 61T, Y
A7 LI 2 EERLE TS, QIFTAFIA
YORTY A7 BEEEHBRKY, #YTRED
LV ERREZHERL TS, HE, ZHvo
ZHLWFRIIESCEELBHEIEAOOH
B, HEED quality by tests # XAEB S L T 5H
Rhd, BEEMMEABROBSELT, IHvo
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2 LIST 7 AANDORRIEFRD LN T WS,

1. BERBICBITS PAT ERIEEIE,
ST

COVoH LOWERSII—RIMHELz0ns
a—avy¥EF/H (EP) THA. PATICE AT
BATHATOHREEREROMTRER L FAEL
R4 82X oT, RTRT (real time release
testing) ASHHEICZ 5. EHRA (NIR) 9%ED
&9 EHHNNEERL, $EOFCTIVEYT
WIALTHETHILENTESL., FOHERE, /N
SVWH TN A XTREZITHI RO Y MY
FRBRIZHN, PAT CREEBEIFBVY 7
VYA ZXDEVRBRIZE > THRECGENEN
Oy bEHERT D ENMEL LD, §FTTO
ERAFICELHTRAROHESXE (K1) 2%
DETHVDLE, BEICHERIBELL YT
Ko LOMERELLZ EARBINTE .
DL BRBIIHIET 70, EP BHITOR
R —M R (P & H UERBSRMAE) ofR
i & LT, Alternatel ¥ 721 Alternate 20 2
HORBBBEZRRL, RTRTIZBWTH I
B4 XDBBKRICE B, — 2K LY. Alter-
nate 113 JP160D BHIH—HRBE L F LHER
B (WEM) CEHEERER (c2: RRE+250%D
outlier D) NPHELTH Y, Alternate 21
BMEMEORL S 2HEOFEAR (cl:15% %8Bz
5 IRZED outlier DWE, 2OHE 1 25% 2
5 RED outlier DHE) OMELTHS (F1).

JP16 6.02  BKIH—RABRE

e T
T —— L SEosEE N e
arame_ C) . POt -
HEHE = |M—X| +ks " §§§&“”’“”°‘*"”
s ERER
HIERE: k=24 (n=10)
k=12.0 (n=30)

31 %8k (nonparametric) :
c2 (BFAMEE) = 0 (£25%, n=30)

E1 BFEBHOURFH—MHBRECST IHEER
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221 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 (?) (£25.0%) (x15.0%) (£25.0%)
=50 - - - -
=75 - - - -
=100 215 0 3 0
=150 2.19 0 4 0
=200 221 1 6 1
=300 223 2 8 2
=500 2.25 4 13 4
=1000 2.27 8 25 8
=2000 229 18 47 18
=5000 2.30 47 112 47
=10000 231 94 217 94

EP A58 L\ BUHI 3 — P R BR SIS % 42 54 5 1L
B, REMIKT2S (PhRMA) ASBUHIH—%
RKEEOREE, [LargeN| B22RELTHA.
OFEEGERRD S 15% % 2 B MEO WA S
BEOM () UTALBETEEVS, 1Bk
DHBABRTHL, LLrLEENXIS%%2MZ 5
outlier DEEDAT, 5% %2 ML ALEEDED

DK E v outlier ICHTAHRENEL, Ty b

BEVERSH L 2 VB EOHIEHSPS L TW
T\, HIABROEP ORBEEIL 25%%EHWR D
outlier DHRENVH N, LDV HEHBUEIEHENLEZ
5. BATEEASHRENE [BEELDTA 7
AN EBUGBEREREWEICHT HH%]
DHEETEP O RTRT B OBEMBESAB RS
nTwna?,
AEBEGEENF (FDA) XFARRA (toler-
ance limit) ##FHWE R & L7 parametric two-
sided tolerance interval (PTSTI) & parametric
two one-sided tolerance intervals (PTOSTI) %
WRY—URBREONEEEL L TRE L.
PTSIT RWRIFFERRBE L R O 2 HEE
T, AR A BB TR B L
BHEZVOT, YIal— a3 THEL, H
FICHVAREK 2EHTW5. —F4, PTOSTI

WHAERAFOFERBRE EANICIIE UHEE
FRICLTWAD, HEPSOREHETH LY
BEEIEHEDS bOMHREERL XNV D cover-
age 73%80% L i E L Tv 575, FDA @ PTOSTI
idd o & coverage DRELZ T LTV AE72D, .
HEICHV SR K 258 UDU RERE X D kL
{roTwa, Tixbh, Al UDU RERED 1
B EIEICHT 5 k=24, 2 W H30WIZHT 5 k
=20%%, FDADRETIZ 1 H k=312, 2@
Hk=216&, BITORAH—MRBREICHEL
UKL Z->TBY, Zarvt7/b2F0%E
FPATICIEAT A LiE, FORBORLHED
EHT, EEZIZZITANLNENE D) hHES
Fha. XKEERAF (USP) X PAT ~OHIL b
EDTROPDEREToTWVEY. 5, ¥R
FOEBHMIBOWTRTRTE0OH LWHET
YETIANORFEERETLRAATHS.

H AR R 5 T BE SR O BRER B T IR A% L
W= A DNWTEHEDOF R AR T 720 [#
EMEICWTANERE] 220135E2 &0 2b
EiFz. ZoOBBETIERB:0R R 5 B5 % UK
THHEDN— Ve EDD L, HEERHO
REBHE (HRER) & TRERIIOVTHRS -
BEOEHEZ TV, BKEMBHL GMPERED
BREEZ LB T2, BERLHEGEICBI S B4ER
FOMBITEHEIITAIEHPFEMEINTY
5. PAT ® RTRT £I12 B 5 REBBEIZOVWT
LML DORIEAMENS Z EAHFIIS.

2. EFHGHEE PAT

ARSI, THREEFRALOMIZH > T,
#H, 750~2500nm (13333~4000cm™) Dk E
(EH) #HPROXERT. &R (NIR)
W PAT WKL 2 EERGHOEBICBIT2FHE
GOHMED 12 LTREFHTIEHEHEINATE
2. BIEFTILEIIKRTR, EESE S8BY—
HORER L1220 TE L OBRMNEY L S 1,
B THRMWEHARRFE B> LBEFR
ELT MERVBILA~RZ M VlllERE] DIERE
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TO—TEHCTTRERE» CRENIBAICH
LZEABDOERUENTTRETH S, oT, HEH
BTk, TERER2SOLEERVHEEHEY
T, BAOLGWAETH Y, WEBHE - &
DIzODFT7 54 »TOFHEL LTHHEND
D TIE%L, 7O0LRBHY VO 1oL L
TORARFEIED LTV BD,

PAT & LC&# & OB EA b EEE S
DEBZHETSOLAFIITH) T EMNTENL,
) ) — Rz DEBRREBR BARBRO— % %%
LTS LREENH D, BT TOMMOEHES
RBREIRDIABER R I 52 0¥
BEhs TEITI/ 7 r2EERS (10
w/w%) ETAHEFNMERZHABL, Inline #ll
£ (PAT BH) ~OWEEIIOWTRE21T-
BN oWT®, EFNVERLFTRSDS B, E
ERTOENCEROB VA KRNI~
YA —FOERBEMEHN» SR NIR ARS b
WER2ITRL:. BOoNIARI P VETF—%
ML CRERZEDEICERTA-OIZIIREE

Law spectra

Alnerbasee
g ge

I&N 9756 9133 GUE5 G35 7074 16963 T190 €534 6685 cIITA AT9

Wovenamber

Second

2. - -

erivative spectra

.

SO WO S ———
vawgmw T84 7283 1S3 €284 €853 63774

W enveenmlaer

FNEBETILENDH L, ML E{ETS
MEOENEERSOBEIIN L THE (Gtig
) BEVIESIIBEOEEY BV T EERET
MUREZEDS, BHOBEAMNREE S THEIAT
WA BHIO NIR BRI — 712, BEIZELADE
EENROE— 7 P BHICER Y Ho/zTU—F
R¥—2E%B700, HNETAHMIIBERN S
Ny FEMHT 288 T, 2EERTFERLAA
T2, mThH, HFFOEHESEREENL H I
EEFYHNETAREETFNVEEBETLIEE1T,
PLS (4@ %Fik) »EICHwLRET. &
5IC, B ETORMIIRALA—=Y V7, EHLSZ
KT UR R L AR FAVF—F L, B
KRB EINIIA WD EBLR T -2 B2 LA
BEETHH®Y. £/, EEIHEE (DoE; design
of experiments) ZAWT, BEEFVIERICL
BLERAENSCRDIBERVEIHIICTIERTHT
LfBHOLND.

EE o BRI WA DIZiE, ICH Q2
ROOARERFETRBIND 5HEN) 77—
Va UGN T A -7 OFE, Thb
LERE, HE BE (BTHE), B8t (8

Acetaminophen

<« Lactose monohydrate

g Cornstarch

The characteristic absorption derived
from acetaminophen was used.

!

C-H second overtone (8802cm?)

ot

H2 HBRADEH,LSELFERNRIANRT ML
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OB GETH D, ), »m%#%w
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TSGR T EY 5. FEREEL - Bl ik
DAL D K E F Ty B
{terahertz time domain spectroscopy: THz-TDS)
BT 5~V it 5761 (terahertz contin-
aous wave: THz-CW) S/ AT &AW TE 5.
THz-TDS Tk, MIE L AL BFIALY
WOMMISE (FIVYIE) 2EEL, +0
7 TR A ML ERES . AEH mﬂ@@
%MMw#b.ﬁﬂ R T T — ) TR AR
g MBS RG, o ME L OMER ETIE
BRDA 25 =7 24 AP S DGOV A%
MTBHIET, FMOEBLGEENNTAHIELT
&5 (R3). —J, THzCW O¥ETid, HEH
SrRIEIR T E L w 73*1 THz-TDS & AT
B nsin < MK TH B L S b,
g OO L — “*?“;L@/;« Ak (€ — MRk
B X o T S o iR A ik LT
T TNV PR I BB M KK R
WTOWEDFIETH S, ol LT, 775
ARG S T v CHEDE (RS ~ v
WL 220k B 508, WBl, FIANNY
GG E E NG
WAL T I AN Y WEHEMOT T AF v 7
REFEFITHOLNLBEALYOHERILED R L
D% OFEHIH L TREBNTcad Yy, FEHEMR
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Uiz a—F 4 7 7 EEO R E R FERINTBOHE
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Surface
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{Out)
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