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72 A EIR SO AR BN RIS Uz, ARG S O 2 B A, IFEMEOR O B RE O FHmI 5
B IREREROF A Z RT L LB, 7 e — 2 —IEHRBRIEO B ER 2 5002 L. |AHKIDZE
RAVFHIRL PRI 3 1 DI EE B O BBV 2 FLH U, AR RO ME IS & FL S8 7 FRA o> B 24
R L7=. A5 : B b iPS HARH SRHIRAE 2 N 72 AV E R TR OBR R 2 B & L C, BLER, Rk
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WBERMUIRER, =7 Y T VA B WD 2 & THERSNRNA X 2B 23 L D 5 2 & &2 e
L7z, F70, BARGETEMEAL OFHIFIEICBE T 2T CiX, 4 U TR L 5 B RGBEIEIEITA Y T8
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BUHN DI A AR 2 SR VA IS BT A28 T, 74 B A RIRERET 2200, KL
FRVRFIEARATT, 22 A PEREAM, SRR & 3 2 FEIE Ak 0 0 BB S IR B A2 1T o 72, D3: UBHE K fh B R f2
WCETHRHMMERR T, 7oy a U ROR Y 7 7B 28 FEA 2RI U 72 MR ER D BR %,
VX a vORFEIZET 2 s LV TORE ERITo 7.

(FE30)

This research project is divided into 4 group, pharmaceutical products (A), innovative
biopharmaceuticals (B), oligonucleotide therapeutics (C), natural—-product—derived medicines
(D). Each group developed evaluation methods that assure quality and safety of pharmaceutical
products by utilizing new scientific knowledge with considering drug approval process in Japan.
The research results for last 3 years are as follows.

<A: Pharmaceutical products> Al: We developed the evaluation methods for ligand-targeting and
intracellular uptake of advanced DDS drug products, along with the optimization study of the
formulations. We also clarified the in vivo factors which affect the pharmacokinetics of the
drug products, and established the evaluation method of the factors. Furthermore, we applied
the quality by design method to the identification of the critical quality attributes or
critical material attributes and to the examination of the critical process parameters of DDS
drug products. A2: The prototype of in-vitro dissolution system considered with influence of
diet, analytical procedure of sub-micron particle in eyedrop medicines, in—line analysis
approach of water and an active pharmaceutical ingredient (API) content during a continuous
manufacturing process, and approach of a control strategy for a continuous manufacturing
process, and an evaluation approach about content uniformity using spectroscopic imaging were
developed. Desalinization mechanism of salty compounds during a manufacturing process, and
relationship between medical additives and moisture absorption property of an orally
disintegrating (OD) tablets were clarified.A3: Most drug candidates are poorly water soluble
compound and their low water solubility interferes the development of such drug candidates.
Formation of co—amorphous form and nano—particle formation of co—crystal of such candidates
attracts attention. Analytical methods for molecular mobility and interaction of drug
candidates were developed and feasibility of these methods to co—amorphous formulations and
nano-particle formulations were clarified.A4: Several bio—relevant formulation evaluation
methods, including dissolution test using bicarbonate buffer, flow—through dissolution test
method, and particle size evaluation of inhalation products, were studied. Results suggested
relevance of applying the bio-relevant evaluation methods and analysis of fine structure in

the development of novel non-oral and/or controlled release oral products.A5: To detect
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bacterial endotoxins that stimulate human iPS cell derived dendritic cells to produce pro-—
inflammatory cytokines, the dendritic cell activation test using monocytes, immature dendritic
cells or mature dendritic cells were performed. According to the LAL-test to ensure that
endotoxin concentration, it was able to detect the cytokine—production in monocytes or
dendritic cells from a peripheral blood mononuclear cell.

<B: Innovative biopharmaceuticals>B1(Quality issues): Standardization of analysis procedures
for non—reductive alkali B -elimination by ammonium carbamate, 2-AB derivatization and HILIC/FL
as a representative O-glycan test ; Establishment of a low-volume test of “Insoluble particle
matter test for protein injections” , and submission as a new general test for Japanese
Pharmacopoeia as well as evaluation of precision and reproducibility of light obscuration and
flow imaging methods as impurity tests ; Preparation of instructions for setting the system
suitability test in specifications ; Establishment of points to consider for ensuring the quality
of biopharmaceuticals produced by transgenic silkworm, and development of the impurity test.
B2 (Bioanalytical method) : Development of versatile bioanalytical method for therapeutic
antibodies using LC/MS by optimizing the sample preparation processes ; Establishment of points
to consider for cut-point setting of anti-drug antibody analyses. B3 (Viral safety):
Identification of genes encoding endogenous retrovirus in CHO cells; Establishment of assay
for the retrovirus particles; Establishment of evaluation method for the deleted genes in CHO
cells for the purpose of developing the retrovirus—free cell line

{C: Oligonucleotide therapeutics> We obtained experimental data for development of the
evaluation methods that assure safety of oligonucleotide therapeutics. In this study, we
examined how oligonucleotide therapeutics affect the expression of unintended RNAs. We also
evaluated the innate immune activity of oligonucleotide therapeutics to assess the effects of

modification of oligonucleotides

<D: Natural-product—derived medicines>D1:In the “Development of evaluation methods for quality
and safety assurance of crude drug products consisting of single herb and Western herbal
products” , we studied on the evaluation method of equivalence between decoctions and their
extracts and prepared the draft of “Guidance for the application of marketing approval of
single crude drug extract products” (Yakushokushinsa Notification No. 1225-6 of December 25,
2015). We also evaluated the quality of western herbs such as red vine leaf extracts. After a
field trip on Menthae Herba in China, DNA sequences of collected samples were analyzed for
confirmation of their species. D2: In the “Study on evaluation methods that secure efficacy
of Kampo products” , we performed the pharmacological analysis and safety evaluation of
ephedrine alkaloids—free Ephedra Herb extract (EFE) and identified quantitative markers for
quality control of EFE. D3: In the “Development of evaluation method for the quality assurance
of crude drug materials” , we designed the purity tests for Saposhnikovia root and Arisaema
tuber and investigated the authentication method of botanical origin for Gentiana macrophylla

root and Drynaria rhizome using the nucleotide sequence analysis.
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Itoh K, Kobayashi I, Nishioka S—I, Sezutsu H, Machii H, Tamura T. Recent progress in
development of transgenic silkworms overexpressing recombinant human proteins with

therapeutic potential in silk glands. Drug Discovery & Therapeutics. 10, 34-39, 2016.
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A transgenic silkworm overexpressing human lysosomal enzyme as a novel resource

for producing recombinant glycobiologicsand its application to development of

enzyme replacement therapy for lysosomal storage diseases, Platform presentation

(HEH & AN A X —), Kohji Itoh, Isao Kobayashi, So-ichiro Nishioka, Tomo Hidaka,

Daisuke Tsuji, Hideki Sezutsu. 13™ Annual WORLD Symposium 2017™, 2017/2/14,
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(& FH) Division of Molecular Target and Gene Therapy Products, National Institute of
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SHEE, HhbEE BERE KO E NSO BB, PharmStage. 2016, 16, 11-18.

Yamamoto S, Hagiwara T, Horiuchi Y, Okui A, Wani S, Yoshida T, Inoue T, Tanaka A, Ito T,
Hirose Y, and Ohkuma Y. Mediator Cyclin-dependent kinases upregulate transcription of inflammatory
genes in cooperation with NF-xB and C/EBPJ on stimulation of Toll-like receptor 9. Genes to Cells.
2017, 3, 265-276.

B VR LEICBIT A O RAX—RE

H SRz iR Mk B3 % Neutrophil Extracellular Traps (NETs) O XELfEROANIZE, 8 A Z —, IR £
17, IWAME], HEfESE, HRERE, B AL, 5§ 43 B HAEETSFINES
2016/6/30, 41 i 2.

Gapmer H7 o F k& I/X@i‘ﬁ?@ﬂ‘t/*\ﬁkfﬂ’ﬂﬂ‘75*—/f‘y MO B 258, AR A & —, 5 HfE
=2, INFRIERST, 22 KPESE, WHFEFL T, /NEEES, N, H- B ERE 5 43 B B ARFEFER TN
2, 2016/6/30, 4 il =,

T T AEEMIC L DHMEESUK TR T 2 — 7y RHRICBET D%, R A X —, EHETE
3, PRRKERT, fex RWSE, WHEHE, /NEER, Mgz, HEEEE 5581 H A RNAIBIZE
2, 2016/8/31, Ji .
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WHIEEE -, N E, G, NEER, SR 5 10 BN ARE R AR T T A,
2016/9/7, 4R

ERBZIEAR T o F & o AT & 2 B ARSEE AL ORI B3 24158, AR 2 2 —, [LAGF], I
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W, AARREER R IR 5 2 [A14F43, 2016/11/16, HUR.
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Strategic developmental research on evaluation methods

that assure quality and safety of pharmaceutical products

LB KT HEETFREMEN & - LB KT B #d% i
=
Oriental Medicine Research Center and School of Medicine, Kitasato

University Head and Professor Toshihiko Hanawa

H
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£ ofE # M Fk2844H1H ~ FAk294:3H31H
Srfaafse (AAGEE) B RA DI 2 IR T D S E AL FIE BT 558
BRIEIRES - (¥ #5) Study on evaluation methods that secure efficacy of Kampo products
WFIEBHE Sy (AAGE) ALBRKRT REEFREUET W - LBERT B #dz ftiwm =
=
g % K4 : (3% FE) Oriental Medicine Research Center and School of Medicine, Kitasato
University Head and Professor Toshihiko Hanawa
II. RBROBE (BIEHZEHE)
ZEBHRARE « ENLER S A EAEMIIERT - BT - AR RSS2 2,
DINETHEOERIERILIT VA R 7= RYU CORREMERICL D EB 20N TERN, A5

FERIZZOEHAET O T, MEOERIEMNL 2 DORLRLEN (REZHMWERICKTT 2H1%)
(SRS DB PEBR AR a6k . BIZMEDERIZ=T = U A2 HBK
L. BOMEDOERIZ=T = RU T vA FUSNDOKIIZHRT D Z ERHLNIR T,

PESURAEM & RIEMEE T



DHFEE LT HRENDEWERR D Th =7 = FU 7 v inA RERELIZHETX X (EFE)
ZBAZE L, EIESLIZAT TR 217> T o, SRR, MEOAT 2EI1EM Y EFE (280 T
&> D WITTHAR L TV L0 E 9 D ZATERRB2RIMTIC K W GE L7, £ OfiR, EFE (ZRIEHA
HALTEYD, KeEMEOmWERLIZIRL 0 LS,

1) In this study, we found for the first time that Ephedra Herb extract possesses two different
analgesic action of the instantaneous effect on nociceptive pain and the slow-acting effect on
inflammatory pain, and that the instantaneous effect and the slow-acting effect is derived from
ephedrine and unknown constituents, respectively.

2) We have developed ephedrine alkaloids-free Ephedra Herb extract (EFE) to eliminate the
adverse effects of Ephedra Herb extract (EHE). In this study, we confirmed using the behavioral
pharmacological analysis that EFE had no side effects like EHE. EFE is expected to become a safer
drug than EHE.
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1. Hyuga, S., Hyuga, M., Oshima, N., Maruyama, T., Kamakura, H., Yamashita, T., Yoshimura,
M., Amakura, Y., Hakamatsuka, T., Odaguchi, H., Goda, Y., Hanawa, T. Ephedrine alkaloids
free Ephedra Herb extract: A safer alternative to ephedra with comparable analgesic,

anticancer and anti-influenza activities. J. Nat. Med., 2016, 70, 571-583.

2. Oshima, N., Yamashita, T., Hyuga, S., Hyuga, M., Kamakura, H., Yoshimura, M., Maruyama,
T., Hakamatsuka, T., Amakura, Y., Hanawa, T., Goda, Y. Efficiently prepared ephedrine

alkaloids-free Ephedra Herb extract: a putative marker and antiproliferative effects. J. Nat.
Med., 2016, 70, 554-562.
3. Nishmura, Y., Hyuga, S., Takiguchi, S., Hyuga, M., Itoh, K, Hanawa, T. Ephedrae herba

stimulates hepatocyte growth factor-induced MET endocytosis and downregulation via
early/late endocytic pathways in gefitinib-resistant human lung cancer cells. Int. J. Oncol.,
2016, 48, 1895-1906.

4. Tto, N., Nagai, T., Hirose, E., Kiyohara, H., Oikawa, T., Yamada, H, Hanawa, T.,
Antidepressive-like effect of volatile components of kososan in a mouse model of stress-
induced depression. Traditional & Kampo Medicine, 2016, 3, 87-93.

5. Nakamori, S., Takahahi, J., Hyuga, S., Kagawa, S., Jinno, H., Hyuga, M., Hakamatsuka, T.,
Odaguchi, H., Goda, Y., Hanawa, T., Kobayashi, Y. Ephedra Herb extract activates/

desensitizes TRPV1 and reduces capsaicn-induced pain. J. Nat. Med. 2017, 71, 105-113.
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49.
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TeAMNEER ICIRBRG DA CTh o 7o —fFl.  BEADOEIK, 2016, 63, 1273-1277.
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