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(signal to noise ratio)E £ EB MM - DIBRBACMEENZmEE - BR
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Manufacturing Practice, GMP) IRIE' - A5R2E0UBMERORE - ER LBMER
FRABAIPRA -

ARHZBEDTAEXK
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of near infrared analytical procedures” (A FRE#E=E NIR 15351)* LUKk 2014 £
B2 EMA BJ#E5] "Guideline on the use of near infrared spectroscopy by the
pharmaceutical industry and the data requirements for new submissions and
variations” (MU TFEBEEE NIR 1531 PiRR 2 ZRATEAS —HHLE - FIRME

ZFRR

=2 SEEHTHEATATESREEN 2D

Calibration / RIER&ER

ICH Calibration set: A set of data with matched known characteristics
Q2(R2) and measured analytical results. (I RIEERI £ | —HE = 25 H AR
(2023) ZHEME  UREREZKSAMEZ2MERIBHRHNERE -)
Calibration model: A model based on analytical measurements of

known samples that relates the input data to a value for the
property of interest. (RIEEE : —BERESHMEmZoTERAER PR
2UmERE - BRI AERERETEMUEE BRI -
=B NIR#E | Calibration set: A set of spectra with corresponding physical
5| (2021) | characteristics and known concentrations. (IR IEERIE : —#H LS
B HRRSNEZEEENENYIEEM I EEERE)

&2 NIR 15 | Calibration set: The set of samples used for creating the calibration
5/ (2014) | model. (RIEEHKIE | —dHAREBRIEREENE M)

Internal Validation / AEBFERIPEER

ICH Internal testing: Internal testing is a process of checking if unique

Q2(R2) samples processed by the model yield the correct predictions
(2023) (qualitative or quantitative). Internal testing serves as means to
establish the optimal number of latent variables, estimate the
standard error and detect potential outliers. (RESRIE : AELRIER
—EERE - ARERAEREEENSERmet SR EENE
MR EERAER - AEPAIE A —EBEBEEHEENHE - T
o] R AR ER A B TR REE)

=B NIR#E | Internal validation: A part of the model optimization process that
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involves a comparison of NIR predictions with corresponding
reference values. Internal validation can be accomplished using an
internal validation set (test set) or the calibration data by cross-
validation. (REFHERL : REVMB(ER—ER - FHIREEER NIR FRAIFERE
HEMNSZHE - AR ER—EANSENRERE/AIGE - g
RARIEERENTR X EIZRTH)

Internal validation set: A set of spectra with corresponding
physical characteristics and known concentrations obtained from
samples that have physical and chemical characteristics that span a
range of variabilities similar to the samples used to construct the
calibration set. (NEMEMERIE : —HIGEER - HPPERRmREY
FERYBER MU RREE - HENYBREE5 M ol ER I EE R E P

B2 NIRTE
5| (2014)

Calibration test set (internal validation): The application of
possible chemometric calibration models to the calibration test set
to perform an internal validation or ‘check’ of the calibration
model. (IR IEAIGNERIE/AEEL : & ol R ERETERIEREER
REIEAGEERE F - MITASEMEAREEIERN "RE )

Internal validation: Subsets of the calibration data set are
subjected to a variety of statistical processes to identify which
calibration model may best fit the available data. Each model is
characterized by a statistical parameter. For cross-validation, the
entire data set of samples is split into individual samples or groups
of samples, which are removed individually from the rest of the
samples and tested as unknowns against a calibration model
constructed using the rest of the samples. The characteristic
statistic is the Standard Error of Cross Validation (SECV). (RESERL :
RRIEABBN FEDSEBHRTHARE - LIRESERIBEEBHIR
[ERA - BEERDFGTSEEREERI - ERXEE L - ZEE
BRERE D BEREmE AR  ELEBRRIRRIEEREPEER - B
DIFER g mZ AR IEEEY - MR mAER ARk - FZIEETE
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AR EmAEE - AR EEREEFHNFATEEAR N BB IZAER
(Standard Error of Cross Validation, SECV) -

External Validation / SMEBTERIPSER

ICH Model validation: The process of determining the suitability of a
Q2(R2) model by challenging it with independent test data and comparing
(2023) the results against predetermined performance criteria. ({2 Z 73 :
RLURERBERAMABRE - MBI BUREEET - Wi ERE
FRFORERI M BEIRZELLE)

Validation set: A set of data used to give an independent

assessment of the performance of the calibration model. (&R
& TARBURHERERE Y EER —AHBUE)

=B NIR#5 | External validation: For quantitative models, external validation
51 (2021) |involves confirming the NIR calibration model’ s performance with
an independent (or naive) dataset. For identification libraries,
external validation involves analyzing samples (challenges) not
represented in the library to demonstrate the discriminative ability
of the library model. (MNEERY : EEEHREL S E - IMEPEERLI—A
B (SoRERAR) NEEERER NIR RIEEINMEE - e ERH
FE - ANEMERGESTERERREZWNEMm EEixm) - UREE
1 EE 1R A A (5 B BE

E 28 NIR#5 | Validation set: Independent set of samples used in validating the
51 (2014) | NIRS model (fEERIEE : FHREREE NIR R ERE I mEE

WHRRAERRERIR  LESH/NE-_KEERZRPIIURD B ERKE - AED
R0/ B B B AR b BRI/ BRra FE R - —(EIPE ErAVERE E R AR AL e R M B o5 EAH
B AREMREENZEE DRI  I9RTKB =PEERTEIMEE  HERRDT -
ZEINIRIESIEBRBENIRIES|IEE— D HEBRRKEBRULEMBREEMEEEZSR
NIR BN IR EERRLBHEEmBEHERE  AXEHEEE NIR 1551EE %A NIR 15
SIEZEPHEAEREZRMWR=FK -
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sample size) BEmE
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e
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e

—-Z2EZHEND T (GLIRALE
RESEHEND T - FLEE
DEERR)
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& (positive predictive value)
%l 40 & Al BB (identification
library) PERAE¥ EERIAIEERE
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O4
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At AA
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ZEE 8 (latent variables)

A F (factors) HWEI=
— {2t EREMERNESE
ELERBRNF T EE WS
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Calibration (SEC) £2 Standard
Error of Prediction (SEP))
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identification) &&EM4ERHR

RegMed 2026 Vol.187

9




HBAEATESLEE P

Taiwan Center For Drug Evaluation

BAhSHHE SEEWRR

> ﬁiﬁ/ﬁﬁ S l o S it
%187 & Regulatory Science, Service for Life
P HTREER =B NIR #§51FXK ER2E NIR 1551 EK

=

-t mE®EH ALK
(conditioning)

- & m £ B &
(presentation)
—-HLUNERAEREMEE R
m - ESIEINRUWHAR -~ R~
Lo REREESEREL
RNER

O &%

—{®BEE{E (outlier) WEERFR
—HAREEFERENERER
EREE - BIEREE  BEER
BlfEESIE MR AA
—>EIBEREGRE - ZRIFBHICE
HUF IR ERGRER - ERORI=
HEENRE EE=HEE -
BERHESE

m
g’rrr";

smp
Carrr

Otk am

—EmEBELE EmEERAN
(Bl mBEsl A mE -~ EmA
KBS REEMRE  RE IR
KURENRT - BB ERERK
IRIEAAN)  BUR R B AR EAM S
AR RERIAE AR
O =38
-EmEEMEUNEKE
HERE - B2HARE Jril g
KA~ [REMEIER - B7KE - 2
BRAMZE SmANPEE K
/HEEREBNERE (W B
FEdh - B h AT HiEEE
(BNt mEVREEEHE) - &
mirERE - BES
-ARBEEGFENRERZES
E
- ARBERNE R BEE
(outlier) WFAET B
— R IEA IR
- EER R
—1EZBREREZEEZE (latent
variables) £1 Standard Error
of Calibration (SEC) #I
Standard Error of Prediction
(SEP) #jFE 2 K [E
-HEENFEINZENEEZE
(plot of residuals)
—  Standard Error  of

RegMed 2026 Vol.187

10




HBAEATESLEE P

Taiwan Center For Drug Evaluation

oy

2026-05 55

@ Hﬁﬁ it

7

R\

BAhSHHE SEEWRR

Regulatory Science, Service for Life

ZHEEER

=B NIR #§51Fk

ER2E NIR #5512k
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EE’J > SRR E S HERR)
—-HLUNERAEREMEE R
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Lo RERSEESEREL
RNER
O =38
— Predicted
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HaEm2 A

residual error
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ERBRNERE

Al
2N
=

O EBRERLE 1L &
— T 2B IR KR IERmAYINED
EXxm
—iEmPE R REE B Y
an AR

- HEREEREERNHEE K
""""" SEM AR
— SN ERENER E PRI A R M
I AX 72 48 Bk
O&E Z I8
—¥HRBHADITFE (£
BUER (B21FERS )
—-HBEADT A (BEFHE)
B NIR Jesg ozt R

\\)Et

i)

RegMed 2026 Vol.187

11




HBAEATESLEE P

Taiwan Center For Drug Evaluation

- glé._;-ﬁ P i%ﬁﬁ:ﬂl BhERBE FEEGRE

Regulatory Science, Service for Life

2026-05 55 7 5
\s\'in. o = \

PSR =B NIR #§5|FK EX28 NIR f55|FEK
AR A= IREY
—{RBEE (outlier) DA
—TE A WA
—Standard Error of Prediction
(SEP)

FEamBHIEE OZEpEmBHEEEL  fl O ATREEMRE®D
MR HER IR R AT HEAE - | RSB ET

RUBNARBURERD D BRAV I R - 12
DEEHEEE BEET) &

rfé

WR=-EN SO - 26 FDA BEE EMA ¥ NIR ES0MEK - 1591
EnAFEERR UREXAEZEZRERHEEHRFE (PIC/S: Guide to Good
Manufacturing Practice for Medicinal Products, GMP) &&= BRI - &
2% 52 1B "RENSEUNFTKEERZVAREREZE KBRS (user requirements
specifications) 9B E] - W &E 5 & IF ¥ LM & / Equipment monitoring
requirements should be defined in  "user requirements specifications” during
early stages of development, and confirmed during qualification. .- 7EE2FTERE
(design qualification) - 2358858 (installation qualification) - #1E§RzE (operational
qualification) MUK 4 EEEREE (performance qualification) AR HERRESEMY -
BEARBEZERE - NRHIDTERE  LRECEMES - HREINISEZEET
ALEEEER - FEEMSE - =6 FDA BEER EMA 1938585 14 ¥ iR E a2 4 ¥ iR ERIED
¥ BERISMAEHEOUMEBEN (false positive) BAFTEFTAMME B M
(negative) ; TEE =5 H - £E] FDA BB 28 EMA 19 ZAINBSE AL RE/ Tk
MEHE (external validation) - ‘A B N EZBEILFAERNRIEER E ZIMIE @
g - LERBATFREEHESESE - W HPLC-UV FEZBNESE - fist LHEED
@ (residual plot) 7E3E] NIR 55 IF1EIEE NIR 15519 ZRIREE - BEIE5 I KRR
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=0 - ZEEHHE ICHQ2(R2) « =B NIR #53| REAE NIR #53|0RIER TR 1)
mXIEE ICH Q2(R2) (2023) | =B NIR $55]| ERE2 NIR $55I
E — M| ObERRERNZENZER  OLHEHHRARE | OUAR SRR 2
(specificity) | #BELETEE (loading | FEHHRARR (BlamAaKeEK -~ A
plots) Ot & &8 f El&EE - RERE - &
O # Bk Bt £ 18 | (loading plot) 812 | ERIRE) ERIEL
(outlier) (AW 2 | ZEEEEFEZXNES | WAGREEEHT
H - FLE) AR OtE R 2 E B L=
O BF BR B B B EmlERSE
(outlier) (FIMNEAES | OLEBEEFEHEE
= &7 (leverages) | PEGIEZEGEEAR
55 E (residual) | I HEIEE
gl18) O # h‘ﬁ B EFETRY
i 4 ( Al a0
Hotelllngs T?) - H&:%
B2 BERR R BE 2 AT EB
BZ&E
¥ B E|OEBARRENS  OLRSESTHE | OEREBERYNESE
(accuracy) A EEBENEER | B2 NIR 247 HE@R | 27 5 /ABEEN D
SHEE (Flo 5 @ | &R WA EEDNEHBEZ
EE3IREER/EN) |ORHINBEUER | EEE - FAEEHRE
O #& # Standard | £ Standard Error of | E£58 0
Error of Prediction | Prediction (SEP) &t
(SEP) 3 RootMean | 4R
Standard Error of | OLEBRRIEEREZ
Prediction (RMSEP) | Standard Error of
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Calibration (SEC) £
ShEfrE N E R E 2
Standard Error of
Prediction (SEP)RYZ=
EEGEBREN

(precision)

ORI EEMN
(repeatability) (40
BEEMEmBEE
BIREEE)

ORFREIRE R m
$E MO EEN
(repeatability)

ORTEARDITAE
HABKNFPEHEE
E
precision)

(intermediate

OR # o] & & %
(repeatability) & o
b B B E
(intermediate
precision) £ 7 17 &8
BARER

4R {3
(linearity) /
& E
(range)

ORARTRAIEAE S 2E
HENEE R
OFRDTHIEER
IEHENZRED T
(PN B E R B TR R (E
HIEEBREMNEE

(residuals))

OtE# NIR FERIMEHA
SE TR AWRAG
R M B B #E
(correlation
coefficient) a8 1 -

Y BRELREHTAR O

OtE®REE LT H A
AlEESRE NIR 574
mR  IRHEHEBEGRE
(correlation
coefficient) & 73 #7
5 % (analysis of
residuals) BB 7
mEF
OREREHEZE D
# Standard Error of
Prediction (SEP) R
10 2 Hh AR

w2
(robustness)

OO L (J6:E)
HEROYIB(LEREF
(PIEN A B 2R AY TR sk
BRMEE - KDE
£ REEE - KmE
BHREFH %)

OHE R BAELUK
hﬁ#ﬁ&mTﬁﬂ

ORHE o R ERmY)
BEBEEE (4u
BRIEBIR - BN
PUR s mEc 215 #2)
AR
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