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& 20184 5HA May 2018
v DGHYR—A—MEDGAV/IN—FE
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& 2018%F7H12H Jul 12,2018
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& 2018F8H ~12A Augto Dec 2018
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Monthly teleconferences and e-mail conversations
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@ Ligand binding assay (LBA) IZE T /T ) X L, Ei
DHEMRINHITHORERICHIBERERRIIOAHAER
ISHERMNETTHY, EXHOHBEFEDHFRICEH T 5
BEICHARBRICKIENEOONZESE, FITHHAR
IALTWASEEERESINS*.

® VI LETRTOSITIZOWTNSU) X LZEEH T T B0
FB(IEWOD, FITHEIERBIZESAIREE N RO N AIFIC
(X, AlEERE B TR EMIICZ EH LM ITOVEEEAD
HEBEBRIRETHAD.
*EERBEARICETIEREHDEMEESITE(VAUEEE)
DN T—2aVICEAT ARSIV ERILEE (QRA)
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® — AT, INMAIT—A—0WITHEITHEITEICONTIE,
LSOO DFRFISCE (5] Z [LC-PathD Points to Consider
Document*) T/N\SLUN X LDEEMEMNHREMNTINS. Ch
LDXEICITERNLGRERGEDRIHINHIEDD, &
HENENDR) S —TEREFECLEENFESNTL
HEHEAIT S

€ KDGTIL, PK(TK) &Biomarker IZH 7T, FEITHEIZDLNT
DEMFFEACERTGE, EEDETEZEMLIZ. FAFEKRT
[EDGDEMANBDBMEZRENTL, LBAIZEITEH/35LUX
LDERD—BIELT=LN.
*: Points to Consider Document: Scientific and Regulatory Considerations

for the Analytical Validation of Assays Used in the Qualification of
Biomarkers in Biological Matrices issued by C-Path
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Background and Objective

€ Parallelism in ligand binding assays (LBAs) is defined as an
established parallel relationship between a dose-response curve
from a study sample dilution series and a curve from a calibration
standard series, with no difference among back-calculated
concentrations for multiple dilutions of a study sample*.

€ CEvaluation of parallelism is not necessarily required for all
analytical methods. However, if parallelism is an intrinsic issue for
an LBA-based bioanalytical method, scientifically valid evaluation
and assessment of the impact on measured concentrations should
be considered to the extent possible.

*: Q&A for the Guideline on Bioanalytical Method (LBA) Validation in
Pharmaceutical Development issued by MHLW

10th JBF Symposium, DG2018-38

http.//bioanalysisforum.jp/



Background and Objective

€ On the other hand, some regulatory articles (e.g., Points to
Consider Document: Scientific and Regulatory Considerations for
the Analytical Validation of Assays Used in the Qualification of
Biomarkers in Biological Matrices issued by C-Path) emphasize the
importance of parallelism. Although the details of parallelism
implementation are described in those articles, it seems to the DG
members that parallelism is performed based on various policies.

@ Therefore, this DG mainly focused on when or how parallelism
should be performed as well as the acceptance criteria of
parallelism for both PK (TK) and biomarker studies. The anticipated
issues and approaches for resolution were discussed. This
presentation provides an overview of our discussion to facilitate
an efficient parallelism analysis by LBAs.
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FmDRAE-1 (Conlents of discussion)

& N\SLYXLDOEEZ (Concept of Parallelism)
v INSUYXLEHED B IRV A% (BERR)
vV WSLDXLDEE, REIXENoRI-/N\SLIX L
v LI DFEE R TOE
e PK&Biomarker(BM)
« SUGIWTULYIRERILFILYIR
* Dilutional Linearity&Dilutional Parallelism
&® N\SLYXLDOFFM A E KR U EZE (Evaluation and
Criteria of Parallelism)
v EXEE, FRAYMN)YIORX, FRALLE, BREEFREEV
REEEHERICHITAnE, FEEREEDERTE
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FmDRHE-2 (Conlents of discussion)

& N\SU)XLDHET O R (Recommended
Process of Parallelism)
v BMOHTDIZE
v PKDIGE
& N\SL)XLDOEKRBIZEH| (Examples of
Parallelism)
v INTL) X LERE 0D B 3 451
v INTUY X LEHED A B 3L E
vV INSUYX LB ELEDIGEE DRER
& 72 —MER (Results of a Questionnaire Survey)
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Concept of Parallelism
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IS LY XALSFHDEHT

Biomarker (BM)

NEEYE SIZEYE
(Recombinant protein) D EE
AEIIHT LSRG HEINREZEFET
HOEMNMER T HEIZHS. &
KRB B RIEL T, Matrix3h &R
HERIZ L AMRDERE, FFRE
MM EEND.

PK(ZEMDNETE-AIXE)

BREIELETYEARICBLTEERN TS
HBPCAHAHEEEENZE-OTLNEINEINTIKR
TELGS.

ISR PICRNREEEENAREEINSGE
DPKIZHLTIE,

OREEICERLE=>T FIL

Q' ELE-EHFIICERLE=VT L

R TEZRDDLENSHD. DFY, CNoDEE
ZRLELSZEZAVTHELTLKES, @
DT FILDQDL T FILELE R TParallel TH
BMEINERLTHEDLENHS. TD LT, /N

FUN X LW ERESN =R/ IREREFERALIESE,

FHIELTHEL.

— %A, 7oV HICAREEE EHINLL
HEEDPKIZEWWTIXWH : MRDZ EIFTHRE SN
HLLARILELT-BE), PKEMDIEREET-
AlELE) E/R-T KLY,
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I LY XALFFMDTTZE (#8E)

Biomarker(BM) Pk

N IT7—THREL-REHREHABEE BEIIEMADAARTZAVIZH|I-TH

ABZEEBEAERLI-LDEZINETN  EDHDFHE (%CVA30%LLA) ELT

BIELTEHME9T 5. L\5h, ERICITRBE, EEOWMA
NKEIZEEEHS. TDEEDE

Bzl ERBEECTFIL) HBEEDEZEEIBMIZIET .

MNHERICEOTEETHEIED, &

ERRBOFRICE-THZETSE

BLEERTESILZOINERS. CDE|

ENELDLIGEE, IN\SU)XLITE

LEEEmATIT 5.
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WL Y RLDESE

® MHWHARSA22014DQRAND EE

vV TEHRBOFRRINICE TARA=ERICHEEHRERERIIDOHAER
IGBIEMNETTHY, EHXBOMERBEOFRICHITLHEEIZFH
IRIER(IZEBZENTHOLNENES, FTHARBILTLNS]

® FDAHAA U R2018NDEEH

v' [Parallelism demonstrates that the serially diluted incurred sample
response curve is parallel to the calibration curve. Parallelism is a
performance characteristic that can detect potential matrix effects
and interactions between critical reagents in an assay |

€ C-Path (Points to Consider Document) 2017 E &

v" [Parallelism is the extent to which the dose-response relationship
between two materials (i.e., calibrator versus unknown specimens) is
constant for the examined range of concentrations. |

v' [Parallelism is the demonstration that the sample dilution response
curve is parallel to the standard concentration response curve ]
1oth JBF Symposium, DG2018-38
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RAXENSBAE/NGL YL (MHLW)

® VIHWWAH A KZ5422014

v ZEMOFMRINICHETLIRAERICHIRERERRIN DA
ERICHENFEITTHY, ZEMHOBEREORRICE T HI
REICHARERICEDIENRDHONGNES, FITIEMRAL
LTWSEREERSNDS. AHAMFSAURBDRRTIE, F1T
MENIZLGEN 2150, FITEFRBRILDORE, FITHEDOT
RIAINERMARICEZIDZEDREREFITONT, BRS
EBITTREHMBENERSNER/DARAL TODHINR TIEE
WZeEMD, BILETRTOZIICONTETIEZFEET S
MBI, 12720, PR RPE LT ITEDREE, HdHL
1T, EXMARDBETREBEIN T 4200, FTEHNHE
REIZIEHAREED RO N BIRIZIE, RIRERE B TR FMICE
LFFHAEZITOWEEEANDEZEEZERIT ASTHD.
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MAXENSBE/INFZLYRAL (FDA)

€ FDAHAAF > X2018

v’ Parallelism demonstrates that the serially diluted incurred
sample response curve is parallel to the calibration curve.
Parallelism is a performance characteristic that can detect
potential matrix effects and interactions between critical
reagents in an assay.

v’ Parallelism should be evaluated for assays for endogenous
compounds.

v' Matrix effects evaluation involves comparing calibration
curves in multiple sources of the biological matrix against
a calibration curve in the matrix for parallelism (serial
dilution of incurred samples) and nonspecific binding.
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J JC V) J

MAXEISBE/INFZLYRAL (EMA)

® EMAHAFZ1422012

v’ If study samples are available, parallelism between the
calibration standard curve and serially diluted study samples
should be assessed to detect possible matrix effect or differing
affinities for metabolites.

v A high concentration study sample (preferably close to Cmax)
should be diluted to at least three concentrations with blank
matrix. The precision between samples in a dilution series
should not exceed 30%.

v" In case the sample does not dilute linearly (i.e. in a non parallel
manner), a procedure for reporting a result should be defined a
priori. If study samples are not available during the validation of
the method, parallelism should be evaluated as soon as study
samples become available.
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FHUPKEBMTECVE? (DGX/Y—DER)

>HRIELTWNANAAT—h—EZEYE ELTRALYTLYSRecombinant protein AV E 7L
BHREMNRTHADHBM. E—74 D HIPK.

»>BMIEHR R ZiPaperTE RSN TS EBY, NSU) X ALIFEEME T RE/INFGA—F—T
H5. PKIZDWTIE, EARMLEHEMIECEWND, HARSAUICEEELH L -
FHEBL TSR R THS.

>INGUNAXLEEDBEWIER 2 EHBD, PMDARFDADHARZ UV ATIIEREREE
HE(NEEYE) D RIGENETTHAINEINTRIITAELEEELTLNVADT,
TNZHHET HEPKDIGE, EET D ENLZLD TIIAEL V.

<PKTNIGLYXLEZFHEST 2BE>

>REYHZETLEHEENCENEND. LML, THEYVE HKEEDI—7Y
NPADA) DIGEIEFHETEH LD HS. RICADADEYEEETIT TS —ATIL,
NSUYXLDRBRETHE, FREENBVIIERERENTLILIZES.
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PR (A7 IR BMERICHY, RERIRECNODESELIKTFLTNDEG S,
FRICHF O THEHERADRENRILT ST —ADH ol
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BRI ITNTL Y OREVGIFTIL Y VX TEE ?
(DGX /N —DER)

>YILFTLIIRADIGE, ETCDTFIAMTNSGU) X LN REEFE-IT&ITE#
LWLV, BREL/INSLYXLDINSUAERALELRHS.

>EARKMIZIEN)TF—30FRILFITLUYIATIERGLELN EIZLTLNA. 78\
T—2a ER-o-ELTEARBRIIBEREE (EELRE) CTEHMELTLNS. ZOFEDE
FAEZEIFELLLTULVLY.

T FIAUEDRENBLNENIKYIF, 7 FIMFCEDEELENEN
EITEZLMIEET LD TIEELD.

>YITFTUYVIRTEERKEIIE—DNA(AT—H—RIELRELCIET THAN,
7T o2A RN EEHEFDENEBREL TCTEFTNAIEEFZERTELNZENIFEA
ETHD. NIV XLDFHIEEERT 5EE L FIHEERETT/N\TYFEREIL, 7\
T—aVTIIEE R EEZE O TERT 5.
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PIN)T =230 T RIGEELGENGEENHS. N T—2avali-eLTEEESR
= EEWNGEENHD.
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a7 3Dilutional Linearity & Dilutional Parallelism®DZ ¢ VI* ?
(DGX/IY—DER)

[Dilutional linearity]
<PKDIHFE >
> EHIAR T HIZZEY)E : Recombinant protein
PIRHERARI LR - MBLGEDTRN) VIR, TDEMRDERTHEIE
<BMDi5HE >
>EEHI RN D12 ZEME : Recombinant protein (/NS L) A LZFE T HAEH
MERERMNLZNGE)

PERMERINT DBR N\ I7—(MFBEEDINIVIATHLRLD, £59 5
EXRAMAMEHFLARMET)—DIR) I ADBELZLHT-8, #T1=L))

[Dilutional parallelism]
<PKDIZE>
>R =
>ERFEFRISBR - MBLEDOTR) VIR, ZDEMRDFHIRTHIE
<BM®Diz&E >
>R EER
>EABERIRT SB& /Ny I7—
SHEAMSREDERBNEGSIL, Dilution linearityx= X EiEET 5.
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Evaluation and Criteria of Parallelism
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BAXG%

DGRNDER

> ERBEE/N\VI7—THEBERLT, AIEL, FRERERICKLIEHNEL
EEHERT D

> EXRFERE (REHEDULOQEE A D) TR (PKDIGE :<R)vY
A, BMDIGZE /\YI7—) T 5. BENRERE/NTLUILTHALTHE
9D,

> EERFB(ULOQZEBABERE, Cmax{Tif) &/ \wI7—CHERFEAIRL, Al
FEICH L CHFREERZRLEEESDENFRERICE>TREEDHSL
LRI 5.

> E=AREREE (REARER) 29 BERAESBZDOULNT, Atb1.5F -
[X2(C-path) TEXERRZEITLY, BAREBERIZB T EEZES (FHEK
). TNODEREDIEEHNBRERDIBEESEEITTHAINEINEERT
3.

> EARANERBEEBEHFR(DLGCEE3R)L, BEREFITTH EEE
T 5.
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EHVHMY 2K

FRTHIIRN)YIRIETT—ILHHAULNITEERR A ?
BEBI<R) O ZADIGEREARTERT HH?

DGRHNDER

> BERR<TR) IR, DEELE3ER. RERIMREEZEERICK->TERY,
SUMEE, BULMEERLHBT=0. £f=, BEBOFREERT S=HIZKH
HEEEDSMEERNNELLST-0.

> EAEBITR) IR, DIaEL3ER (REATHLQC, MQC, HQC) M ETEAY
WE FOEFEDO=HIZ6EMERLLED RO —=25 [F4TUV =L

> NEMMEDEENEMAAKRBTR)YIRNHE, HARSAUOHE
BT3B, Diadet3~4afbniELn

> BRIy IR. 10@EFERD)—=2F L, EESEEATRRNKEED
i REEEORME, dEAOFK (LQC, MQC, HQCD K5(2) %:1E
R 5. (PHEHERFTTIREEDRY)—=2T%1To1=. )

> EARBITR)vIREFERTLILELHS. REMEEEDSVEEK (D
H<EL3F) DETHEEETE. LQC,MQC,HQCHOH U TIL D #4E.

& 10th JBF Symposium, DG2018-38 22

http://bioanalysisforum.jo/



HERL

FRODDLEITEDIZEEMN?

DGADER
> REROEFEEANSTR)VIRORNEAEEREEIZBELD

M LEE(E2.

> 1.5, 2R IF4 (BREFEHICEHLE TFIHEREEITRE)
> C-pathlZ1.5-2 fold serial dilutions&E2#K
> kb2
> INEE1.5, 2X (4. DEEFTEHBDNTUORTEZS.
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RGN R V&G HI-H T SniX

B EFHREILLNDODBEMN?
DGRANER
> SEPEIXHETIEZZLV.
> DIEKEE3EME, IR RYARIEIZTF LY. E=8HIC
1L &SN, ELISATZEBIFEL O FW/N—TEAD TIELGLH

> Exl"‘&il&b’(li3~6ﬁxﬁ"<fob\
> BEHIE7T~8EETORENHLN, ERICITIREREE.
> BRREHELTITE, 1, SD3KEILLN.

HFRMERBICE T oINS DBEMN?

DGHNDER
> n#LD71E<ESS.

> FDAB A4S 2 R2018DFIRE LR 14 TlEn=5LEC &
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FFTEEDRE

7

DGIA D]
> B
> WX TIXANTGE=IEE/NTA—4

(Hill slope) TLEERL=£DEHZE TN TULNS.
> MRDIZH T BIEEZFE
EDE
, BT

DA ERUVEEDERTE

ER
E100£20%, EHMBEBTHOCV20%LLT

(X~

ERIELL TR AREBEB DT

EAEEH (E%#(£10020~30%. EH48(£100+20%)

REZFESFE (n=3) DCVEE H (E%(X20% LU T).

> K H RS (SRS ?E‘?R@iﬁ‘é“)n't*—” i RS $€’¥Ltd§ﬁ
(FIRALEE. 100%~< k) yH R

IJEA

aIE L =D/ N\ A—%4B

f?
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M EDRE

DGHNDER
> WNTNHDES

RIER(ICHITHEEL IR

[EEREL, EEZ

HH (MRDIZE 5 AIEREZERELKTE). TDR, E

> A—BFEIH0T, FREEREEOR.
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EH100£20% THHEERR. 1=, FREEREE DR
EDCVA20%LU T THDHEERR.

EDCVH20%LLA
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M EDRE

HETHMI SI5E6NEHEDHKTEL?
DGRNER

» MRDIZEITHAIEEZERIEELT 5.

> MRD%L((Q:EE?E? W—CHE:EJIEJ/}E4X EK*—I'(:B('T%@IEEﬂE
FIHHIELT .

> ODMRDIZHITHEE, QLLOQ%E LRISHZKFRITILD

BE, QNTFLYXLNBOONEEEFREESTILOF
MHEDINFI—ZFRIBIT HXEEdHSH. (Jing Tu & Patrick

Bennett. Parallelism experiments to evaluate matrix effects, selectivity
and sensitivity in ligand-binding assay method development: pros and
cons. Bioanalysis (2017) 9(14), 1107-1122)
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Recommended Process of
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WL YXALADERZZOCX (BUZHT)

DEARBITR )Y IR (10BIFRE) DRY—=2T
> NETMREDWHEE \
7
@5, HF, KERE (A T3) DEESHY @, B, KRE (&4 T3 OEALL
> Recombinant proteinZs N AN WA HyH| i 2
@ T—ILHELLIEERBI=R) v I X(
l Recombinant proteiniZs il

@\ I 7—TEEEFIR /
> ANE:15,2, A0WIT s (E=EEHEIZEKD)

> EBRBEERM . 3~8(FEFHHIZLD)
> SEBEHAROEZEYIRLEL: n=3

http://bioanalysisforum.jp/

N
DEREDNEE
> MRDALEE EHENTRLE REDREIZHT 2 AT (E
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G FFih BEIMAADELES
> ABEARTES TORERIREDERE 30%UT = °
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WL YRLDEEZOCX (PK)

[(EMHBAREZIDEE]

[EMHERREZD /NI DI5E]

DEUATSY FRACONERARONR |

¥

QRRAMERENMRHSNDEE | | OQNEMRENMEEINEES

2

@LITMA/NSLILTHADZEERET
> RRE-AIRKEICERT ST )L
> BELEERIICERT ST FIL

2

Y Y

@EFTAh

> BEBAREHETORRINEED
FEE - 30%LL T * (FDAH A A > X2018,
EMABZARS422012)

¥

SR EEEE - SLTEE
> BIRE BB TR MR S B 1T
NEEEANOEEEER

FDATA X > X2018, EMAHAKRSAY
20121Z%€ELy, HE(IZIGC TERm
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Examples of Parallelism
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I LY RLFFHBDRILFR -1

TR BM 4 #T

2 oA=R o ks BHEEL AL

£ iialisEt SHTERFE S 3

BT L 3451 ({E4A A1) * g

BT I DFERER K<)y X (Buffer) 5
A 6 é
N 2 [

% B 3

zgn. I=EE LaCtifE. MQCHtii . HQCfTik S
RAUPATOBYEL s
S EH ) <

B EERTE MRDY U TILDREE

LHREEDEE 100+20%

Rl i ARATERREOHE <30%
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I LY RLFFBDORILFR-1

-~

\_

ORI ER

5093y X BMiEEIXEE8HE LR LT, EY2J)Ld

BMEEIZEETRLUTTHof-. 2FY, BMAITDHENEYIR S
[CKYBAVTEEFZERLI=EDOTHoI=1=6, ERLTULLIZEE
HOFERATNSVI)ALEZERTDIZEYST+2HAREEELEH

SNF-CEDNRMEREEZ ONT-. /

YR E D E
* RIRICIE, Ao EERmERFBMEEZEEL,
ZTOHRMERE, DiRE, SREOMEY L TILEERLE.
> BERAEREEORE SHERBERY T Lh/ONREEZ
FIRERTHELEEDRE.
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I LY RLFFBDREILFR-2

xR

LD CLE T

5 i B HA

BT IV

YT ILDFERER
AL
YN #

123441

ZIR =g

RAVEATOHREYIRL

AT EI 3K

=A\ e

nFFHIEr;nXl:FE

Sl B

/\*ﬁ

*iW%:E/*IEI/’\}[/

ESERR S5 ile=
3451 ({BHA 51 )
K<)y X (Buffer)
3-54
2
BREE. PEE. SRE
n=3
MRDY T ILDEE

BHRRERANDOFHERE 100+£20%
BHERERRNDOEE =20%
AR EREEDEE =30%
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HTILE
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=A\ e
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2E mEam

RAVRATOREYIRL
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I LY XALFFMDARILFR-T

/e FmuEs N\

vV AFLEIFSUOTRM)ORRBIZFEETEBMEENIZIZBRELR
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Summary

€ The objectives and methods of parallelism for
biomarker analysis and PK (TK) are different from
each other. We think that acceptance criteria in
consideration of each objective are important.

€ Evaluation of parallelism for biomarker analysis is
considered useful to characterize relative accuracy
for a developed method.

http.//bioanalysisforum.jp/

€ Evaluation of parallelism for PK (TK) is considered
useful to assess the effect for the interference of
dilutional linearity caused by a matrix component
and so on.
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