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Preparation of human resources development program related to advanced production technology such as

vaccines with new bio-manufacturing method
WFFEBRIE MMM : S35 H 1 H~FM64E3H3 1 H

e ARE K4 85 K

Satoshi Toyoshima

WHIEPHE RS PrEisRE - W08 - Bk
—IALFTEAAA A 7 ZRGE « b L—=r T F— REKEE

Biologics Center for Research and Training * Representative, Director

IT #FZERR3E DTE

) 7r77AMEROLSEHEORE - EE (BCRET &5 )
AR F LB T 2EMOEE - NEOT Y EDLEEITI 120, PERELZ 4 2 BB (WX 3 (015
) LT, R HE OEB OMGEEL LA Z1To7c, FHEX VT 4 —IZBT 25V 7 F o OO - 3K
F e AREFEICET D3 vy MEE - BEYEEE 1354 1 Bl BCRET EXE - BRI ISBME L,
o 20223 H 14 H (H) A 74> (Microsoft Teams) =& 23 4
e 202343 H 17TH (&) A 74> (Microsoft Teams) & 154
e 2024%2H 15 H (K) 71 (Zoom) =ik 164

Flo, AR LEE L CHMEZRO TS 0y MEE - F2EEE 2B LT,
o 202343 H 28 H (k) 29 H (K) MFREHEHIEIAL Zikd 44
TmRNA U7 F U JFIEOBFRIE]  GHAI: WHE F1A

e 202443 H 26 H (k) -27H OK) #ARFEHEVIEME ZiEH 34
'mRNA-LNP O#FI K OB HT) GEAT - NHE T

T 4 FEEICHUIHTC R EE ORI iR 2 i B L, fia skl e & OAMFIERIE O HEdE | 24 2 i as — 2 U5%
DN « REEMED T, A T /VEfR FEERTOW N Y o TNV —2 T 7 2 =35 4 FEFOM N
W & 72 o 7o 7o MR EE 2 R U TR 2 oD 7o, BHIBIZR AR 1T T /8@ 0 ICHESR OB - BRE L2 5E T LT,



2)

3)

4)

FLWI I F DA RTA L FCBET 2 EAHEEM OB (BAERR 1LHRE)

FHEX VT 4T F L ELTHHBZ VANV AT 7 F U RO mRNA U7 F U210 BiF, 208E, 48
PE, BIMWEDOH A RTA ROV 7L 7 var~—_— (RP) #F# & LT, EEOBEFEST 7 F
FHHICHED D L B a—T — %R e LM A2 LT MR VA VAT 7 F o DHA K74 U RLQQ&EA
DTN B AR INTEN, TA RTA L ONEPHEESNTHDIZTETZ, £/ mRNA V7 F 1025
WTCHA FTZA4MUITETLETH S0 PMDA E/ERK L7 RP IZIh» T NE L 72> T b,

FLWD 7 F 0 GMP BE%ICEET 5 BEMHEEM OIS RFRERKE #BHER)

O Frtx - FUEF I 5 HH O 5%

R0 3 I, BRI A AREEE LD U 7 F U EOREIRAERERN & 7 e A OBE, R AT O
=0, WAREECR LR, BRMAELEILO 7 0t ZBR R A — I — SN E L TV AEHRE AT
L. HILWEZ YT 4 —DU 7 F o OREFIELHEEEL, GMP, #f - % T 5 FHROEH 21T -
T2 emb, HELIEYANVA M=V ERER LT, IOIPUELZERNG, I et X - fEEHEE T
DEFLWHEGM 2D £ & D THER L, BB Moy MNEEEZERTHZ L TYANVA M=V EERL
77

© R, SHEEHEIZRET 28 OB

THAFET, FLVWEX YT 4 —DOU 7 F o ORBRESCHEEHIZET 2 FROEH LTV, IE L
T DRI A - WEE R COBAIHEBRM 2D £ L O TR L, RN SA vy b 2 FEfS
HZETYANA M=V EZER LI,

@ EREEM OUGE WEIRGED AR B 72 B0k DB %S

BB HEEIL, FLWEX VT 4 —DU T F o OMNERIECET 2 E RO 21T, IUE L 7= 1EH 2 BETF
D B RFEDOBERITIBIN L TRVERFED B FHHEG M LD £ & O TER L, BT A 1y MNiE &%
iDL TYAINA =2 BERK LT,

BFLWD 7 F o ORK - FERRRICEE T 2 BEATHEEM OIS (B RIVEFERTT HRAN%EZ)
AFEICB WL, Fill7e A AREEEZ LY U7 F U2 OWT, HEROT 7 F U TIEEE Lo T 8%
HlMZ U CHRBR B, BRRBRICB O RO DN D RA > N 2B L ZEM OEREITS 2L 2AME L
77
O FEFEHRRBRICBIT HRA > b
FHEX YT 4 =S U7 F U OIEBRKRBRICBIT 2EERARA  FE LTUTD L D 2NEIZHON
THEHEL, ML,

1) BYSETET 7 F o OIERIKTER T A KT A > OFRE R OSET OB 5

2) BUTOI KRR T A K74 L ONE

3) HGRIFEMERRBRYT A KT 4 U TR I TN AR

4) FHELVT 4 —ICEILK T I F VBV TERTRENE

5) U FLrONERER, N HRBROBREICET S E LY
@ MEERHABRIZBIT AR A b
B AL AR L DU 7 F o OBKRBRICET 204 FT 4 U0 EOEREIEE L, TONKE
P LU CHERRA VM LT, U7 FURBIORRRE, RIEITREROD 72 P73 T O FEFHE B



5)

PUER LTz HTHEX VT 4 =1L U7 F U DERABRICB T 2EERRA L FELTUTD XD N

BITHOWTEB L, #hL LT,

1) BEYYETET 7 F 2 OBERRBRT A BT A OREKROSLRT O

2) BUTORKHBRT A R 74 > ONE

3) UGIHRARRB YA RT7 A4 TRETESN TV HNE

4) FHEXV T 4 —ICEIL T F BV THEATREAFHERB ORI L NEDOEHRE

FLWI 7 F o oB%, 8iE, orEcBEd 2 EZEHEEM OBRRE MFRTE WHERA)

AR TIX. BCRET &#ifs L C, BCRET THEEd 258 CIEH T 2280 Ek % BI5 L“C%?L_o
AMFFEHE L U TESRIBNZ 2 @ TmRNA U 7 F o) ([ZENTH 2L 2REL, FEET 0 7T DaFRi L,
EE & FEh L7,

O mRNA V77 FURHEEETRE (f vy MEFEZET)

2024 4£ 1 H 16 A~18 AICHAFHLAICHE W T TmRNA U 7 F > OJFESREE TR (ICfd 2 EE#HE &2 E
i L7e, Z£HUTHESE D, 2023 4F 10 H 24 A ~27 HIZ, #E 0L HBIA~DOBE & el ik A v v - FEH
EHEM L, ZOFEEIZITC, EEEDO A ay FEE (202343 A 28 B - 29 H) 12T mRNA 2B
THREKN PMDA O7' 0 77 AOEEERZW-EE, WELZED -, BEMICE, ¥y 7 U —EX
VKENZ £ 2 522, ELISA (2 X 54577 dsRNA OFHli 0B TH 5, b DOREMEL TV < Eia
1TV, BCEE D IAAL, 3 HEOIFEEREE 25 L 7=,

@ mRNA U 7 F o 8 TR K O 47

k[E USP [Analytical Procedures for mRNA Vaccine Quality Draft guidelines: 2nd Edition] $Z%%&|Z
LTC.LNP/L L7 mRNA U7 F 2% LC, DLS IC L AR FRHIE, $v 5V —BKIKE L A 4T
W7 u~ 2777 4 —Z MWz 5'-cap & poly-A Do FEhi L7z, KE USP ([Cii# S-S Tldm
BENBRWERRiES &Y | SR ORET ERZ D 72,

@ TT I UANARY Z—T 7 F o ORGE R ORI SHr

FF2 TmRNA U 7 F 2 OBE ST E OILFE] TOEEBREEM I AN 5, mRNA 4] - LT LNP

fbeZDaHre LT, 202443 H 26 A + 27 AT/ my MEE - EEZTEL TN D,



1) Formulation and operation of overall plan for program creation (Satoshi Toyoshima, BCRET)

In order to align the items and contents of training materials in this commissioned research project, group meetings will
be held twice a year (three times in the first year) to confirm and share the progress of the subcontracted researchers. Pilot
and classroom lectures on the development of vaccines belonging to new modalities, manufacturing, pharmaceutical affairs,

planning, etc. were held once a year for regular and associate members of BCRET.

2) Development of classroom training materials related to new vaccine guidelines, etc. (Teruhide Yamaguchi, Nihon
Pharmaceutical University)

We have developed educational materials for reviewers engaged in development and vaccine evaluation in industry and
government using guidelines and reflection papers (RPs) on quality, safety, and efficacy of recombinant viral vaccines and
mRNA vaccines as new modality vaccines. Guidelines and Q&A for recombinant viral vaccines were published in FY2023,
and the contents of the guidelines have been covered. The contents are in line with the RP prepared in collaboration with
PMDA, although guidelines for mRNA vaccines have not yet been established. It is expected to be used as a teaching
material for BCRET in the future.

3) Development of classroom training materials related to GMP manufacturing of new vaccines, etc. (Shingou
Sakurai, Tokyo University of Science)

The milestone was achieved by developing educational materials one by one each year for three years and finally
conducting a pilot course. The developed training materials are "Process and Manufacturing Management Aspects,"
"Testing and Inspection, Quality Control Aspects,” and "Improvement of Educational Materials/ Systematization of

Quality Assurance.

4) Development of classroom training materials related to clinical and non-clinical aspects of new vaccines
(Shigeyuki Itamura, National Institute of Infectious Diseases)

The purpose of this assignment was to prepare educational materials on vaccines involving novel biomanufacturing
methods, focusing on points not considered in conventional vaccines, and organizing the points required in non-clinical

and clinical trials.

5) Development of practical training materials related to the development, production, and analysis of new vaccines
(Kazuhisa Uchida, Kobe University)

In this research project, we have been working with BCRET to create training materials that can be used in the training
courses conducted by BCRET. We decided to focus on "mRNA vaccines," which is a high priority for this research group,
and created a practical training program and conducted a practical training course.

(1) mRNA vaccine API production process (including pilot training)

A practical training course on "mRNA vaccine API manufacturing process" was conducted at the Tokyo base from January
16 to 18, 2024. Prior to that, the final pilot practical training was conducted from October 24 to 27, 2023, which also
served as the transfer from Kobe to Tokyo. In preparation for this practical training, we received feedback from companies
and PMDA related to mRNA on the last year's pilot training (March 28 and 29, 2023) to revise the program and proceeded

with revisions. Specifically, the addition of integrity evaluation by capillary electrophoresis and evaluation of residual



dsRNA by ELISA. Experiments to construct these systems were conducted and incorporated into the teaching materials,
and a 3-day practical training course was conducted.

(2) mRNA vaccine formulation process and standard analysis

Referring also to the USP "Analytical Procedures for mRNA Vaccine Quality Draft guidelines: 2nd Edition," particle size
measurement by DLS, capillary electrophoresis and ion-pair reverse phase 5'-cap and poly-A analysis using capillary
electrophoresis and ion-pair reversed-phase chromatography were performed on the LNP-conjugated mRNA vaccine.
Some test methods could not be reproduced under the conditions described in the USP, and we proceeded with experiments
to examine the analytical conditions.

(3) Production and specification analysis of adenovirus vector vaccine

While including the experiments in the above "Expansion of mRNA vaccine standard analysis items" as training materials,
a pilot course and practical training are scheduled on March 26 and 27, 2024, as LNP production and its analysis as an

mRNA preparation.



