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PR BREIC BT 2 8k CIE, A AR IR ATRE 72 5 B (S L B e BHARRILZ 7R~ & & H 1T, Koo
Bl & R A FERRAICE A L, BFFERCRZ A AR A~ EE2 2 LIC kY, EXELOG IR AR
SREBISE LR EBICE T D 2 L ARME L TR EITo 2. BARRYICIE, TCHQ3D O AT fE 5 H
EFRBROEFIY, TEAYERLZ LR SELEOICHEHETHDL I END, TOHED 1 >TARERS
ICRINGE CTh 588 XRORBRIEZ R ET H72DOFREITo7o. Fio, ERHBEERFIEE LTS
NTWBHIRIK7 v~ 757 ¢— (HPLC) AH 7 ABREEREL TS 7®, ERG O HEERE~E 2 5
WEBZOWTHRA L., &5IC, X MBMOFEAZIZ O &+ 28, g, REFRE, ERLOF~0
JIEIZOWT, FeilElE 5 F AGHENA 2 BAE Lot XmBIEDRRZAERR Lz, FRL72HR R %2 AR
IR T HEBRHNEES R L, RBRIELEICHOWNWT, BHAREERK IS THLWORTWAHEEZSR L
7o BEHERNECHIEIZ VA RLE, BT 7 AV AOEEE RS L. BCKREF 42 5% L L ClEEMERE
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L, T R IRV MME (7T LBER OISR, YA VARNAZRE) IS, ERAIT O EE
WL, BAERFORBIEIC LV BEICEEIN TS, ITHETIE, PBMC 7 K ORFEME & RiIkZ RS
L, RIEMEYA NI A B2 RET 2 HERIGHERERE MATE) 2R STV D, BRINEER AU S
WTWADMAT % AARER T ICEANT 5720, RBROWE & IESIROBRF 21To72. B4 FE1E, A
APRFFAEO BRI A & PBMC Z 478 L, HEHESL 2 BAFICMR T FTEE7 MAT SRR 2858 L7, BF0 5 A%, 3%
7 RO ERE (HKSA) OB RS S & SOCBAMEEIC X 2 0 WU smTE 2 MESr. 43 B 130 R (2 e L 7
WS, HESSICENAED, MROBEBEMEINRE SN, B 6 FEI2IE, Poly(1:0) Z Xt & U TR
L7z, BRIy RRRUUNRAL TR RBRICEEL 52 7-. 618, G BRI TEN D
D, =V R UREETHD 2 L & RISEDFRIMER OLEMER RS T,
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~ NI T 74— EAETOIERBENE LN, T, MREERICHODEEDE OFMIEE LTH gNR
ERRET LTz, BEYERE A RWEHEAEL D b gQNWR ZEERAVWDS FRFHATH L Ll S, 612, H-
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WIS, 3 X OVHPLC oMk ol 2 3206 Lz, S5 4EEI%, 7V 27 7Y REaxt4 L L, EP it#Ho
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ICBERTRECTH D Z R LTz, O OMEIE, JP ORBREL ERALEIES S5 ETHEMARMA
LD, &I, @ONTF FEREOEBRER N E SR ERGE L Y T 1 SIS A RE2R OB OB % %2
HigE LT, MMt (CD) AT MViEZ AW SCRREEREAT I 31 2 38R 5 K ORI o 6 &HIEIC S
WTHRRE T o 72, B 4 1L, X7F REERL4REEZGEL, v~/ 7at 7V 72k 5 CD
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IR EFIC T 2 i B DR & KRR CORBRIE O E BT 2 &8I, A RAFRERE & AFEA L ORBRIED
OB [ANT 7o Mt 2 520 U 7=, ARSGRBRIE ClE, Ky ORBRIEICR T B IRILIBEOEWIZEH L, 34FEM %
U CRta BNz, BRO 500~550°C TIFRIKILICE#ER 5 & D 19 fhH 21 BRIRIZ OV T, FRINEER
(2 600°C TIRAL L 725 B DR K IR DR LK EZ A LTz, T OREE, R, RFE - HHICHkd
LTI, KMABREZ B 5 Z LI L0 IRIEDESCHICHER, BB O KIE/2EiE S fFcxs 2 b %
HZ LTz, —5 T, IRILIREOEEIC L > TRGOHMEME S REREELZITL I LD, AFELLEN
HORSHED B LAKLEZ 220, AR OFRFIIBLER TIX W &l L7z, BfEicid, AEEET
IRy DIRAGBEOERENLENLMEEZREL, FHROLEELZE LTRY L7z, AESFORRIET
X, £7, BCKOBHEFZICHKT 2EEAIKICER L, BRI IZB T 2 il st & OVE &k O g
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7= BeARHOIT, BIATO TLC MERRRBR 2 S ET 5B T, 2 iy & FFER 3 2 RBRIER 2Bk L, ERMEIRIC
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TRINA7 BEE C I3 2= 3 S AR JRORF O PR B M 1 X 5 TR ORE MR A 2oy DX —PEIC BT 572, FEJ X
TEERKTOBRFEITo 7. BNRMEMENELEO — 2 Th 28 AW VLTI, BERHOREHIA A
RIS D), BIEERA, Ta—T 77 a R EORENRT AR GO, BAIFICBWNTDH
WAREINE D D 2db D AEE TN TIE, ROy FAREIZ TR RENED EFEDR & I KIET
AN RKEZ V. FAMEWETERRRBIEEEZ 5NN, ARILAEMTH L ERLMEZRISRE Lok
REVR 1T 2 < 22 <, FEBEFRFICET 5 EERH G ER S A TWRY. BFETIIELORE TH S, Hl

3



RGN AT S IUC S WEIEARTEEINE < T A — X DRI AR EIT o T2, TORME, MO ZERES
P ORI & U7 Tl AT A BRI R A RS A B A TR (RIVIRRERY) OWRLR, WO (4
/25 ICBID P, FBEOIRE & 72 0135 L 2B b LT,

This study examined the incorporation of new technologies into the Japanese Pharmacopoeia test
methods, divided into seven focus areas. The study on formulation testing focused on quality evaluation
methods for advanced suspension-type formulations such as liposomes and lipid nanoparticles.
Improvements in particle measurement techniques for injectable suspensions were proposed. Test
methods for unintended particulates were examined to unify general and protein-specific tests,
contributing to international harmonization. A new phase-separation evaluation method for polymer-
based formulations was also reported. Regarding alkali leaching from glass containers, adoption of
standards equivalent to USP Class I in the Japanese Pharmacopoeia was explored. The flexible role of
JP testing in addressing drug shortages due to manufacturing issues was reviewed. Finally,
improvements in container closure integrity testing for sterile products were investigated through
microbiological challenge studies, leading to updates in JP reference information.

The purpose of this study was to provide a scientific basis for establishing physical and chemical test
methods for inclusion in the Japanese Pharmacopoeia. In support of elemental impurity control under
ICH Q3D, we developed a draft X-ray fluorescence spectrometry (XRF) method. The draft covered
characteristics, sample preparation, and pharmaceutical applications, and was submitted to the JP
Expert Committee. Sample preparation techniques, measurement containers, and polymer films were
evaluated, and performance criteria were examined with reference to the EP and USP, considering test
purposes such as assays or purity tests. The preparation of example descriptions was also discussed for
future implementation. Additionally, the influence of diverse HPLC column specifications on analytical
performance was studied. Differences in particle size, column length, and inner diameter were assessed
with respect to symmetry factors and theoretical plates, referencing harmonized methods such as <2.00>
Chromatography. These findings contribute to robust method development in pharmaceutical quality
control.

Pyrogens, which cause fever or shock in the bloodstream, are classified into endotoxins and non-
endotoxin pyrogens (NEPs). Endotoxins are lipopolysaccharides from Gram-negative bacteria, while
NEPs include bacterial polypeptides, DNA, and viral RNA. The monocyte-activation test (MAT), listed in
the European Pharmacopoeia, detects both pyrogens by measuring pro-inflammatory cytokine release
from human peripheral blood mononuclear cells (PBMCs). To support the inclusion of MAT in the
Japanese Pharmacopoeia, a MAT system using PBMCs from the donated blood in Japan was developed
and evaluated in this study. Preparation methods for heat-killed Staphylococcus aureus (HKSA), a
Gram-positive bacterium, and Poly(I:C), a viral RNA mimic, were also studied as NEP controls. The
results emphasized the importance of ensuring HKSA dispersion and confirming that Poly(I:C) is
endotoxin-free and reactive in MAT.

The use of quantitative NMR (QNMR) as an absolute quantification method was investigated to support
the assignment of purity values to chemical reference standards in the Japanese Pharmacopoeia. This

study was focused evaluation of 31P- and 19F-qNMR methods Due to limitations of 1H-qNMR in signal
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overlap. Collaborative studies confirmed that 31P-qNMR results for brigatinib and 19F-qNMR results for
several fluorinated compounds closely matched those of tH-qNMR and ion chromatography. Additionally,
1H-gNMR was validated as a reliable method for direct quantification in formulations, as demonstrated
with ascorbic acid injection. It was found to be a practical alternative to titration methods that are
sensitive to excipients. The study also proposed a standardized approach for handling hygroscopic
reference materials, recommending consistent humidity control during both value assignment and
measurement.

Two major initiatives were undertaken to promote international harmonization of test methods for
chemically synthesized pharmaceuticals. First, the feasibility of replacing potentiometric titration with
HPLC methods, as used in the USP and EP, was investigated using four model drugs. Impurity synthesis
and separation were successfully achieved under internationally aligned HPLC conditions. Second, the
study aimed to reduce reagent and solvent use in circular dichroism (CD) spectroscopy for structural
analysis of peptides, nucleic acids, and natural product-based drugs. While micro-sampling CD analysis
had limitations for small peptides and nucleic acids, it produced sufficient results for larger peptides and
some natural compounds. These findings contribute to the development of sustainable and globally
harmonized analytical methods in the Japanese Pharmacopoeia and support future revisions.

Research on crude drugs was conducted to revise test methods in the Japanese Pharmacopoeia (JP),
focusing on quality assurance and international harmonization with the U.S. and Europe. A key issue
was the ash test, where 19 crude drugs difficult to ash at 500—550°C were examined at 600°C, following
the European Pharmacopoeia. Faster ashing was observed, especially for fruits and seeds, but
significant changes in ash values made harmonization impractical. Separately, test methods for Western-
origin crude drugs were reviewed. For Senega and Senega Powder, TLC-based identification methods
were proposed to replace current JP tests. In the case of Gentiana, a new TLC method detecting two
specific compounds was developed, as the current sublimation test lacked specificity.

As a study on the physicochemical properties of pharmaceutical excipients, research was conducted
focusing on powder flowability as a critical factor in pharmaceutical development, particularly under
continuous manufacturing conditions. Among various evaluation methods, the shear cell method
provides practical parameters for both formulation and equipment design. However, its use with
pharmaceutical powders has been limited. This study identified the slope of the critical state line as a
robust and intrinsic indicator of flowability, applicable across different powder types and packing

conditions.



