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Contract Development and Manufacturing of Pharmaceutical Products
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Pharmaceutical Product Development within the FUJIFILM Group

EXTJAIALNXMREI. ELTAIWLTIV—TFD—BERY  INFXTH > TELFEMPAHZ
HERCRBIL-PFORBR~PFEREHFFIC—BUCEERDOAFECHDTEDLIICRUI LI,

By joining the FUJIFILM Group and utilizing the technology and know-how we have developed so far, FUJIFILM
Wako Pure Chemical Corporation has become able to integrate the development process of pharmaceutical products
starting from the search for APl synthetic routes all the way to supporting drug applications.

FUJIFILM Holdings

=BT T7A4ILA l
FUJIFILM
|

BT TIAIWVALKR—=ILT4VTR l

O EZEf - NVRAT P

Pharmaceutical & Healthcare Research Laboratories

O BHGREZFR

JRE - PRAAFDESS

Manufacturing of APls
and intermediates

Synthetic Organic Chemistry Laboratories

O T7A VT ZH)VEESS(FCHE)

Fine Chemical Division

ELTAIL LFSCHER

FUJIFILM Wako Pure Chemical Corporation

1. FEE(GMPRIR) : LEFTH

Active pharmaceutical ingredients (GMP compliant)

2. RBRUHBRTEDHEE

Establishment of standards and test methods

3. HEERT | EERRBLERZED UL

Drug application support
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Procurement of raw materials

O 8L 74U LFSCHEEE

FUJIFILM Wako Pure Chemical Corporation

[REDIV—MRFR

Selection of API synthetic routes

O 8740 ILLR&D

FUJIFILM R&D

B ETTUAIVLFOAHEERE

FUJIFILM Wako Pure Chemical Corporation

B ETTAIVLFOAHER

FUJIFILM Wako Pure Chemical Corporation

O 874 ILAFCE

FUJIFILM FC

i R TO—

Pharmaceutical product
development flow

[FEEGMP &5&

GMP compliant manufacturing of APls

B ELTAIVLFOAHERE

FUJIFILM Wako Pure Chemical Corporation
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Formulation

O 8L 74JLLR&D

FUJIFILM R&D
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Application support

B ETTAIVLFOEHEER

FUJIFILM Wako Pure Chemical Corporation
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Commissioned
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In-house




SENS

Production Sites

2018F4AIC [FIXHETR]| & [EXTAMIVLT7A VT ZIAILX] BHEEL.
[ELT7AIVLMIAMERAEH] EUTHUSHERELT U,
INETESEHHDFHEZEFNUVRRADOBZZIEVWTVEXT,

FUJIFILM Wako Pure Chemical Corporation was established as a result of the consolidation between Wako Pure
Chemical Corporation and FUJIFILM Fine Chemicals in April 2018. We are committed to developing next generation
technology by leveraging the combined capabilities of both companies.

— WMARBEEES —

Research and development structure

HERE A BT T
Functional material research

o BB DR FRRAZITL
FLWTREEANEEN (T v VY
We actively explore new possibilities through
research and development

TOBARRE
Process development

o FLU—ZANBTFOERHLRIC
SO AR TR FE AT
Research structure that supports process
testing and improvement

o RERRAL PRIF, MURE.
BB — DRSS TS ol
Manufacturing plant for raw materials,
intermediates and functional p olymers

ﬂ._\_g i% Hirono Plant

o CGMPH L DFRZERISE T 15
GMP compliant manufacturing of APIs
o BIREE . KRETE. MY VRS SO ZRE

Equipped with a super low-temperature reactor, a hydrogenation reduction reactor,
a fluoride-resistant oven and various mills.

o N7 TU—SHHDEEIEFEREMSR B ZRE

Category 5 high pharmacological activity ingredient manufacturing facilities

ABLRBOILMERSETES I

High-mix, low-volume chemical plant
o BRI BRFTAMNSD
91 LU—BEIED T8

Timely process testing by the build-in
research laboratory

:‘Ziﬁ Ii’% Hiratsuka Plant
o ILF i

AWAPE

I\/\u{tvpurpose facilities

o NEBLREDIEHEEET 5

High-mix, low-volume chemical plant

ﬁ%n I% Aichi Plant

o RIRIRAEICE LI R
bR
Large-scale manufacturing of chemicals
* BEIRERIIEERE
Advanced pollution prevention
management

;glgI% Harima Plant
o PIEREED(EMGREET 5

Medium-scale chemical manufacturing plant
O HRNERE . KBAT L,
ROBMBHEFHIHRREZRE

Specialized facilities incl. photo-reaction
equipment, large column and RO concentrator

2

Commissioned Projects

FRRENSHBFF C—EULLEENTEETT .

Integrated value chain from procurement of raw materials to drug application.

AMBERYND—T

Strong supplier network
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Application support

=

Raw material procurement acturing of APIs and

GMP compliant
manufacturing of APIs

TBLE(BEUANIL, [RERER B
HWE MH)ICED BREEEUHRE

B IeEE A RERR

CLatomers Thauremants (Ggaity  Aigh pharmacologicat achvity

management, quantity, and ingredient manufacturing facility
delivery schedule)

Abundant experience

BEEREERGBOHERE Manufacturing achievements for pharmaceutical products

P%E’ﬂiﬂfclﬁﬁ% Approved Pharmaceutical Products

E ﬁ : 4 (WFEL,EZ) APIs: 4 (Japanese market)
Hj%%g 14 (leﬁi%) Starting substances: 4 (Japanese market)
==l I NI (under FDA review) intermediate: 1 (FDA approved)

} F;ﬁ%q:la)lz;l% Pharmaceutical Products under the development

W EEEIE Notes

- MR MED B BTN AR DR SICRERREM GAVEIRERRCFEMZEB T 2YEIC DOV TIEEUBEH U ADHINE
KU SR CTEEEH ZITVET,
Proper containment measures are taken for substances with infectivity, strong pharmacological effect,
or toxicity such as cytotoxic anti-cancer agents prior to manufacturing.
- BARMBICBNTIF. TEOYBERFRIRVLTBIEE A
The following substances are not handled at current facilities.

(1) RZVUVREPLI7OZRUVED LS ISRVWRERZE T YE

Substances with strong sensitization such as penicillin and cephalosporin

(2) 2704 R%E

Steroids

(3) BREERRAFDRVBHEZE T DIFEER

Non-pharmaceutical products with strong toxicity such as herbicides and pesticides

BER - -GEBEERE Inspection and auditing history

EW%E (Eﬁ@@ﬁ) Japanese authorities (most recent history)
(ZE) EE%E%%%%@@%*% Pharmaceuticals and Medical Devices Agency
- 20065088 EXEEEGMHHAEFHEICHRICMPHEE (RISHMEND—Z/Xit)

August 2006: GMP investigation associated with the application of the pharmaceutical product compliance investigation (change by addition of a manufacturing site/implementation)

- 20145F085~2015F038 EERZEGUFHEPHICRDICGMPRE (RSHMEND—X/EH)

August 2014 to March 2015: GMP investigation associated with the application for a pharmaceutical product (change by addition of a manufacturing site/document)

- 20174098 GMPEGHRE (EH/Eith)

September 2017: GMP compliance investigation (regular interval/implementation)
EIJJ%,L% Miyazaki Prefecture
- 2012 BIBEREBRCKIDCMPEEG AL (EH-HH)
2012: GMP compliance investigation by the Miyazaki Prefecture Pharmaceutical Affairs Section (regular interval/export)

- 2017F BIREEBRICKDCGMPEGMREE (EH- )

2017: GMP compliance investigation by the Miyazaki Prefecture Pharmaceutical Affairs Section (regular interval/export)

- 2018F BIREEBRICIDCMPEGMHRAE (HBSICLDRRIES)

2018: GMP compliance investigation by the Miyazaki Prefecture Pharmaceutical Affairs Section (special inspection)
*E%,L% Fukushima prefecture

- 20125F058 REEREBRICIIEERBEGMHAE (TH @)

May 2012: Pharmaceutical product compliance investigation by the Fukushima Prefecture Pharmaceutical Affairs Section (regular interval/export)

- 2013F11R BERERGFO—HFEREE

November 2013: Simultaneous monitoring guidance of Fukushima Prefecture pharmaceutical products

- 20155038 BREEEBRICIIEEREGMHRAE (REHEZED—L)

March 2015: Pharmaceutical product compliance investigation by the Fukushima Prefecture Pharmaceutical Affairs Section (change of the manufacturing method)
- 20175058 REEEBRICIIEERBEGMHHAE (TH @)
May 2017: Pharmaceutical product compliance investigation by the Fukushima Prefecture Pharmaceutical Affairs Section (regular interval/export)
AF118 BEERERCLSCGMPESEBE (WESMEN
November 2017: GMP compliance investigation by the Fukushima Prefecture Pharmaceutical Affairs Section (addition of a manufacturing site)
BHEE FDASRELES (2016%F)
Overseas authorities FDA license acquisition (2016)
& 7id s
EASLUBARGIEDREER BES~10HEEDREEEN N ZREE
Undergoes quality audits by domestic and overseas clients About 5 to 10 cases every year

MF (REESHRRE) OEWRL MR RO RN

MF (registry of APIs)
DMF (Drug Master File) MEXJIRL DMFYREBDEIR NG
Yes

DMF (Drug Master File)

}ﬁ%ﬁ}%ﬁ\ EF'FEﬁﬂi . %éﬁl Clinical trial of APIs and intermediates: Numerous



o

42 -

S L0 REEERR

Features and Facilities of Each Plant

(1) L¥TH

Hirono Plant

- EEREE - PEF.SEEEFERRLBLVERRORIE

1997 F ICEERRE

#10. 20164 (CFDAZRENES

Acquired a drug manufacturing license in 1997 and an FDA license in 2016

EEIETE Y RERNE

(5 i

Manufactures a wide range of pharmaceutical products incl. APls, intermediates and high pharmacological activity ingredients.

AT 1 i
B ERE
E N
BRI
E

Location
Site area

BERILEFHT
139,000 m?
#1504

19904

ISO9001. 15014001

Hirono-cho, Fukushima Prefecture
139,000 m?

Number of employees About 150

firg

Manufacturing facility for highly potent APIs

- AFIU—5 (OEL : 0.1pg/m) R/

Category 5 (OEL: 0.1ug/m?3)

- MBRETC-—BULTCREETRE

Integrated manufacturing incl, micronization

Start of operation 1990
Certifications

I1SO9001 and 1SO14001

« A =)L 1 600L.800L

600L and 800L reactor

SENR

Product

APl & early phase drugs

CGMPHIIE (120 - FEHRE)

CcGMP non-sterile

el

Facilities

HUADTIUFP
Containment Area
600 L(GL)x2%
600 L(GL) Reactor x2
800 L(GL)><1 p=3
800L Glass Lined Reactor
SRR (0. 38m2)><1 E=S
Filter Dryer (0.38m?)
(HE: /\XTEMCZZ LEEN
Material: Hastelloy C22 equivalent
M . 2SSV I YRS )L
Micronization equipment: Spiral jet mill

—RREHETUT
General production area

600 L(GL)xX1&
600L(GL)x 1

RIVFIN—=INAX15A
Multipurpose line
RIEERE : #950 L
Minimum mixing volume 50L

RIEIRE : #950 L

Minimum mixing volume 50L

ZEREHATE #7100 L
Dryer filter capacity: 100L

X —F—

Micronization equipment
Food and Pharma Systems#t
Made by Food and Pharma Systems

PEXT
Analytical laboratory
FEREX (BSREH SIRTI U R EE)

management system isolated from production facilities)

HUADMRE

Containment level

AFIU—5FT
Category 5

OEL: 0.1 %/m%"c

Down to OE! Tug/m?

TERE
Cleanliness level

ISO 7528(752X100,00048=)

1SO class 8 ¢ lean room (Class 100,000 equivalent)

mEEEE

Temperature range

—15~100 c
~100C

Iy NER TS

Reactor Jacket media: Brine

EEMRIR

Building dimension

=900m?  KENSALCIR2PEREE

Approx. 900m? 2 floor steel ACL concrete

KBV ILFIN—IN\R REH

Large multipurpose APl production facility

EXnFEE-PEFOREEERTE-—

Ability to handle large scale production of APl and intermediates

- 10,000L XBEERLE

10,000L large capacity reactor

- Rf&&ME © 2,000L
1 5,000L

Crystallization reactor

& s iR E R 0
RITHENZLET

s REOHBHDTEE (hovy—IzvhI )

APl micronization capability (counter jet mill)

.EEEEQ F  Main facilities

ATl 2,000~10,000L (GL/SUS)
Scale
BEUAN)V GMP
QMS
6,000L (SUS) &Rtz (—=30C)
6,000 L (SUS) l\ciyv-tempiature reactor (-30C)
WREE | Loian =
Special notes ISO 5A8 JU—>2)b—LA
I1SO class 8 clean room

= A
Facility

AT—=Iu BELAN)V
Scale QMS

BEFIR

Special notes

AN 3
TBERREE
1SS
SHER
Clinical trial API
manufacturing

SRESIRIGRINDTIREIR Y ILTF 51 V3R 1H

Multi-line facility capable of a variety of reactions

1,000~2,000L

(GL/SUS) GMP

1,200L (SUS) EFEXKARIEGZE (0.5MPa)

1,200 L (SUS) low-pressure hydrogenation reactor (0.5 MPa)

1,000L (HC) #BifiE= (—900)

1,000 L (HC) super low-temperature reactor (-907C)

2,000L DvERBIIES 1 =T

2,000 L fluoride resin lined reactor
ISO 58 JU—2I)b—LA

ISO class 8 clean room

[REEELER R

API manufacturing

AE—I YA ADORISICHIITTTHE

Capable of small-scale manufacturing

100~600L

(GL/SUS) GP

NS LRREE
Column purifying device
ISO 958 JU—2)b—LA

ISO class 8 clean room

[REEGSER
(B11%)

ERARERGRHBEL C20FDHREEE

20 years of experience manufacturing APls

=iEEHTE 1 2,500L

Final crystallization reactor: 2,500 L

(352133)

Intermediate manufacturing
(2nd Plant)

6.000~10,000L
(GL/SUS) GMP

AP manufacuing 2,500~4,000L GMP | DOYI—ITuhSIb. NYR—S)L, SIO—3)b
(1st Plant) (G L/SUS) Counter Jit mill, hammer mill, and power mill
ISO 58 JU—2Ib— LA
ISO class 8 clean room
Emapk | I~ IAT—)b X EREE = AT UVOTRE
%‘ﬂ:'n’ Cost reduction through large scale continuous production
$=1-d )]

666990L(SUS) EEKRRISZE (0.4MPa)

L (SUS) low pressure hydrogenation reactor (0.4 MPa)

n-BuLiEx kL

Handling n-BulLi




FIARIBCR R UTeRIE

Equipment for special reactions

B R R Super low-temperature reaction

e Weinreb amideZ#ZHBHU. HILRVEFEERFRET7 IV T ERAEIR

Transformation of carboxylic acid derivation to aldehyde via Weinreb amide

R! R! Me

MeONHMe-HCl .
RZJ\COOH RZJ\n/N

WSC-HC1
base

e Corey-Fuchs alkyne synthesis

o

DIBAL R!

et
OMe = «c ~ R CHO

B CBr,PPh, R Br  nBuli R!
RzJ\CHO RZJ\%\BI" 70 °C RzJ\ 1000L E1&;ﬁ}im%

{EFEIKSR AR DO Fin Low

-pressure hydrogenation reaction

o TIRARIR 7 (A U B Ak R AN RIS

Catalytic hydrogenation reaction by using a metal catalyst

NSYETDRERRT—IVF VT

o SZjit5l 1 6000L T3]t

Implementation example 1: Using 6000 L

1000 L super low temperature reaction reactor

1200L REKRAIIRITEE

1200 L low-pressure hydrogenation reaction reactor

Safe scale-up of borane reduction

o NaBH, H,S0,
< + B,H,

THF 1
R1 R

X=OH or NR2R3

o SEjitif5|2 9000L Tt

Implementation example 2: Using 9000 L

NaBH, BF,

@\”/X @\/X +B,H,
THF
R1 R1

X=0H or NR2R3

(o]

M7 vREBRBREDEA

o ZETVHRILAIZRAWL

o JUIL KRB REEUCGLERE

FETDINSVHADMEE
Characteristics of generated diborane gas

m ERFN BEDRERE

Risk of spontaneous combustion and explosion
n \KICHEZESZHEEHE
Toxicity level hazardous to human health
v
INSYAADIFE]I LTIV T
JhO—-ILTBIET
27— L7 v Hi o EeElc!

Production scale can be increased through quenching
and controlling diborane gas generation

Fluorine corrosion resistant equipment

[REDR W - MR

Milling and crushing of APIs

REDHTH - BRI —XCIWZABIXKFEHRE - BREZREBULTCHBVET

Various types of mills and crushers are available to meet API manufacturing requirements.

ADVI—ITv I

Counter jet mill

- KIFRE SumBR

Harr

- KIFRE 5~50um

NDO—=)b
Power mill

- BREAIU—VERB

R1 R1 OH Particle diameter 5 pm or less Particle diameter 5 pm to 50 um Various types of screens are available.
R-Ni,Pd-C,PtO - N NH s ANRTU—> 0 2mm. 3mm. 5mm
2 | R-Ni 2 .
)\ )\ Round hole screen: 2 mm, 3 mm, and 5 mm
H,(~0.5MPa) R"R H, R R s AUYR=YZIU—=> 0 2mm
NO, NH, Herringbone screen: 2 mm
AP
Pd-C.H
R\N/go . RNH

SERRECE FPSHBZ/NASLITYRSLEEA

Highly versatile spiral jet mill

© MFHRIR 1 1~30um
Milling particle diameter: 1 pm to 30 ym
® LS 1 ~30kg/hr. 100g~100kg/batch
Production quantity: up to 30 kg/hr. 100 g to 100 kg/batch
¢ BN EER I TV ILTHREN DS
TAVILU—INTHENTIAE
Simple structure that allows for easy cleaning. Cleaning is possible in the isolator.
* MILLEBD 23T B & TRAUF (LD TTAE
e.g) Q-MILL : ~100um

Large particle sizes (up to 100 um) are also possible
* BEE (—90°C) MBXIFHANDIRRHN TTBE
Can be expanded to handle milling at an extremely low temperature (-90° C)
o T XM “PILOTMILL-zero” TEHHIIC
MO SOHERNTIEE (200mg/ batch)

Prior testing of the milling capability can be performed

PRODUCT FEEDING
l

¥ MRS~V ZDFPSITENS 07 LHEHT

3 Cited from FPS milling machine catalog of CORRENS CORPORATION

CYCLONE SEPARATOR CONTAINMENT UNIT

/ Process

.
Bilancia / Scale

Schema di i inciple
Dosatore / Screw feeder

Gas in pressione / Gas in pressure

Ventilatore / Fan

o

Ciclone

Cyclone /— JET MILL

>

Contenitore / Container,

T4—REDKBREN. 74— REZRFET B TRFEDOIVMO—)UH AL,

Particle diameters can be controlled by adjusting the feed pressure, milling pressure, and feed amount.

|

= N - " Raw’rﬁat\en’at jgclrogx
L RS - 1] > =1 bl ~ ™
}i]’r\b\ﬁjﬁgtj ;&{E@E%%El*iluﬁﬂmmﬁﬁtg i i PILOTMILL-5 12 PILOTM[LL_SI I —Raw
Reactions using various fluorinating agents are possible Capable of handling processes with risk of GL corrosion due to Mill model —10
F - hydrofluoric acid generation Trial N Ia_sl 8
. rial No. 1 2 3 4
R-OH R-F CREDDEIBZ TIF VD FER —_— —_—ee g6
cF, ENUCBFHSENEETDHBICE. T«—REA®) | o | o | 4 | 4 34 S
0 + 0 EERCREEVNIEDTAHIAZ N TANELE e pre > 2 \s /1
F R' fiEt g 2N HpIET Test conditions WERES (bar) 9 9 4 P 0 5
R R’ R — °© GMPSIS. 2.000L Milling pressure 04 i 10 100 1000
Although separation of a CFs group is not easy, s ‘b’E‘ gy J4—RE (Kg/hr) A ) (
r on SRS R Bt A LI L Partcle e L

GMP compliant 2,000 L fluororesin lined reactor
(with carbon condenser)




(2) BHT%

Aichi Plant

ABRBREECEHUIAERBDIEELETS

Tri-shift chemical production plant suitable for large-scale production

- REHFRORBICLIBHREE. EAMEZRIER

High-efficiency production and reduced labor costs due to automatic reaction equipment

VYR DRBREBERBRBRIHLEICKDIBEEEZER

Manufacturing control through application of advanced pollution-prevention measures such as zone division

c LKERRIGEEICHILT BZENRLEBDEA

Multi-purpose reaction facilities that support a wide range of reaction conditions

- BERRRUBRBEVRATLAICKDEEVBEBREOREHE

Automatic liquid chemical switching and transfer system to reduce production switching time

. E—BANTO— 8 UIBI Sk H

On-site integration of development

- SBRFEGMPI(CHIGT]

GMP for investigational new drugs

. IE?Q ﬁF:H!: Main facilities

E it BHRESEAT™
HithE#E 176,000 m?
BEAE 80%

BRERE 20044

52 EF 1SO9001. 1SO14001

Location Toyohashi City, Aichi Prefecture
Site area 176,000 m?

Number of employees 80

Start of operation 2004

Certifications 1SO9001 and 1SO14001

GMPXHRZU—>/JL— L (ISO class 8) Rt (GL). =Dl KEE (A5 0O4). I=HILEER (GL)

GMP-compliant clean room (ISO class 8) reactor (GL), centrifugal extractor (hastelloy), and conical dryer (GL)

ZERMR

Multi-purpose facility

Rk (GL, SUS) 200~10,000L

Reactor

Z—hoL—7.| BEERINEE (—45C~)

Autoclave, super low-temperature reactor (-45C~)

B EE

Centrifuge

5825

Filter

NATY—2Ib—L

General-purpose clean room

EREEINCHEREE

Metal-managed liquid preparation

i o

Light-shielding

I (OZH)b. BHEREE 5)

Dryer (conical, vacuum dryer, etc.)

2HRE NMR(400MHz). FT-IR, ICP/MS. ICP/OES

Dialyzer

AZ>270%8TS5T 14—, GPC i

lon chromatography, GPC, etc.

(3) 2lgTi5

Miyazaki Plant

- ERREH. PREF. RURE.
HREMRUY—DRETH

Manufacturing plant for raw materials,
intermediates and functional polymers

- BERT —ILOGMPIGT

Possible to perform small-scale GMP manufacturing

c 199 2F ICERBRISERETT

Acquired drug manufacturing license in 1992

.EEHQEEE?:I E Main products

rE it BBEREETM
HibEME 35,000 m?

BEAE 608

IR 19865

g2 EF 1SO9001. ISO14001

Location Miyazaki City, Miyazaki Prefecture
Site area 35,000 m?

Number of employees 60

Start of operation 1986

Certifications 1SO9001, 1SO14001

SR, TRRADEEE

Reagents for analysis and research

Pharmaceutical ingredients

EERARE GRARN. BARE. ZHaERE. AT —IVRERE)

(transfusion, Japanese pharmacopeia APIs, commissioned investigational new drugs, small scales manufacturing of APIs)

ERARREREN. (balim. SHEREEEE

Clinical reagent ingredients, chemicals, and high-purity inorganic reagents

(4) BETS

Harima Plant

c PRBEEICELAEB@D
2EXETS

Double-shift chemical plant suitable for
medium-scale production

- BATIHEORBORES KLU
NwI7yT LG

Manufacturing of raw materials for the Aichi
Plant and backup factory

* RIS KBUAS L RORIER
BRERKRKRBEZRE

Specialized equipment incl. photo-reactor,
large column, and RO condenser

. I E E’R" ﬁF:HS Main facilities

BT TE i RERIRAETM
HhEE 21,132 m?

EEANE 708

BRI 19684

% 1SO9001. 1SO14001

Location Akou City, Hyogo Prefecture
Site area 21,132 m?

Number of employees 70

Start of operation 1968

Certifications 1SO9001 and I1SO14001

Rt 1 300-4000 L (GL, SUS3'¢)

Reactor

Fo/ERE 1 O AILE (GL. SUS®'®). #REREY (BZE. =E)

Dryer: Conical type (GL, SUS316), rack type (vacuum, and air blow)

=D R 1 30-46B (GL. SUS*'e, HR)

Centrifuge

HRIEKE. KBNS L. ROEREE

Photoreactor, large column, and RO condenser

HIEZi88E : 30-90 cmf (GL, SUS*'s, N\AFOA . F5V)

Pressure filter: 30-90 cmf (GL, SUS316, hastelloy, and titanium)




(5) RRITB (6) FETIH

Tokyo Plant Hiratsuka Plant
AV EZREOERNEOEECEULCIEEETS - ZEBERBILFIN—/VAEEH
Single shift chemical plant suitable for high-mix, low-volume and large variety production. Variety of multi-purpose facilities
*+ 3,000 LAF A ARG G 72 2 2R B - FOTSLLSHIVETOLELREDILREEEN T HE
Equipped with several general-purpose reaction facilities of up to 3,000 L Capable high-mix, low-volume chemical production ranging from kilograms to several tons
- MBI SLDSH TN OMGEENTRE - BIEER. T T7OVE.FOSKRKEZRE
Capable of continuous production in volumes ranging from several hundred grams to several tens of tons Equipped with a super low-temperature reactor, Teflon reactor, and Kilo Lab facilities.

- BEARBRAXDORGELIEHNT 52

Combustion treatment for toxic gas and malodorous gas

- ARADSORMERDYI A LY —1RHIENTTHE

Timely testing of developed products by built-in laboratory

T 7E b RINBFFRT
HithE#E 36,000 m?

BEAE #3008

BRERME 19614

% EE 1SO9001. 1SO14001

o mER)IES

HhEE 65,118 m?

BEAE 3508 (AR FARESDO)

BREME 1963F

58 EF 1SO9001, 1SO14001, ISO/IE 17025

. ) . ‘ Location Hiratsuka City, Kanagawa Prefecture
égcauom Zav:jioe 2C|ty, Saitama Prefecture Site area 36,000 m2
ite abrea ; | > m Number of employees  About 300
glum ir o emp oyees ?;23 Start of operation 1961
tart of operation Certifications 1509001 and ISO14001
Certifications 1SO9001, 1ISO14001, and ISO/IE 17025
=n =n
Iigaﬂﬁi Main facilities -I§521ﬁ Main facilities
o =
R4 : 300-3000L (GL. SUS*') - HEBE
Reactor: 300-3000 L (GL, SUS316)
-~ . 216 RIGEED R T —IL 40~6,000L (GL.SUS. JvxkEilE=> 1 Z V0%
DR 1 20-42B (GL. SUS3™) Sealle of (ihe reacien 40 L t0 6,000 L (GL. SUS, Fluoride resin lined reactor)

Centrifuge: 20-42B (GL and SUS316)

BEETE (F—hIL—7). BEETE. ERIHE (~2500).
BERIDE (SUS.GL). BHEXNIERINE (~70,000CP)

High-pressure reactor (autoclave), low-pressure reactor, high-temperature reactor (up to 250° C),
constant-pressure reactor (SUS, GL), and high-viscosity handling reactor (up to 70,000 CP)

HIE3i88E : 30-90cm® (GL, SUS*'s, N\RFOA . FIV) RIsase

Pressure filter: 30-90 cm¢ (GL, SUS316, hastelloy, and tittanimum) Rescinr vessal

F/ERE C O A)LBY (GLL SUS®™0). HREREY (BZE. 3XE)

Dryer: Conical type (GL, SUS316), and rack type (vacuum, air blow)

ENi s ERODEKE. 2EZEE. SRTHYY—, JORTO—58R
I&':p.l%iﬁ:kﬁ\ *55.733 K\ 7%; ;‘%E%E Solid-liquid separation Centrifuge, filter dryer, high-speed decanter, and cross flow filter
Submerged combustion furnace, rectifying tower, and freezing refrigeration warehouse
FoIRE R IZHIVEERE. TU—bRSA 7 —, BZEMRIRE. MR
Drying facilities Conical dryer, plate dryer, vacuum rack type dryer, and rack type dryer

MhAZKEEEE, UOTHRMRES. LERAKER. SESHSR. SEHTHE.
ST BRIBTEE. DEERE. )UK ERE. FEKMEYERIREE .

et TyREEWRIGT JOVE, FOSRFSVN fi

Bottom-type distiller, Sakuma concentrator, multistage distiller, various granulation devices,

various mills, electric dialyzer, dispersion device, sulfonation facility, water prohibitive substance
handling facility, Teflon reactor for fluorine compounds, and Kilo Lab plant, etc.
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Synthesis Technologies and Performance Results
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Introduction to organic synthesis technologies
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Osmium can be safely handled and removed. Our technology is capable of
managing and guaranteeing osmium content in the final product by
managing it during production.

Asymmetric dihydroxylation

RO _OR' K050, Chiral ligand OR!

/\\\‘QS-OW K,Fe(CN);,K, CO, Ho\)\ (?—ORZ

Dihydroxylation

N K050, NMO OH
Y = HO =

FEHY YUV I RHDEES]

Example of various coupling reactions

ATV I RIGERVCRERBENEEICHY.,
BHOB/EREMD—D2TI,

HBEREOERICETS/ INDEEEICR>THIFRT,

Abundant experience using coupling reactions which is one of our strengths.
Rich expertise relating to the reduction of metal residues.

Suzuki-Miyaura Coupling

Buchwald-Hartwig Coupling

C-H Activation Coupling
™
O ;@3 ggl@
|
)

OR o
® | i ©
» o

Kumada-Tamao-Corriu Coupling Negishi Coupling
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Heck-Type Coupling
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Constructing a tetrazole ring
BRIEDNaN;ICHU T RIGEDDBNIEICKD
ZENRERFBLTHIET,

Safety measures are applied for an excessive amount of NaNs through post
reaction decomposition treatment.

from Isothiocyanate from Nitrile

NaN, NeN NaN; Ny
R-NCS——> R-N__\  Ar-CN———> ar—(
H,0 Y CH,COOH N
NaS
from Aniline CH(OMey),
NaNs N\\N
Ar—NH, ———> Ar-N_
CH,COOH =
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Synthe5|s of pyridine derivative
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High-quality pyridine derivatives are available at low cost by using a method
of synthesis developed in-house.

Q R ~ j\ _ AcONH /AcOH R
+ N —— /
al

e EFE/IU—

Free from heavy metal
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High selectivity
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Curtius rearrangement REIE AR f-DPPA
1) DPPA,Et,N ERLERSEORL R

R-COOH ———————> RNH, S ¢ Sriion o
2) H,0 explosibility

Grignard i (0]

Gignard reaction 2J,L OH

R pl

1 Mg 1 3
R-X ——> R!-MgX o R

Turbo Grignard reagent

Rl\@:RZ 1)i-PrMgCI-LiCl RI\CCti\
_
1 2) Allyl bromide N

-40 °C
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Scale-up technology
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Small-scale examination for milling condition
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Test mill
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Our test mill can simulate pin, hammer and jet mill operations at a
10 g scale or smaller.

o BISRAIFBEN DR FREICINU TRETOIRE T,
The appropriate mill type and conditions for achieving target
particle size can be found.

o EEEANDRT — L7V THAHETT,

Results can be applied to full-scale production.
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Scale-up simulation of crystal filtration
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Scale-up
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- Measure specific filtration

resistance.

- Check the crystal

compressibility.

Assume the filtration by the

real equipment by evaluating the
filtration properties.
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Centrifugal filtration
test equipment
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Filtration with production equipment is simulated by using centrifugal
filtration test equipment.
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Problems with filtration properties can be improved using our
crystallization technology.

Control of crystal shapes in crystallization
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Use of crystal habit
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Expertise in obtaining crystals with

high filtration properties by changing
the solvent used or by controlling
pH.
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Ostwald ripening
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Obtaining crystals with high filtration
properties through heating and cooling.
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The optimum conditions can be efficiently searched for in a database
containing abundant information on the crystallization of organic
chemical compounds.

o LR DOHIHEEN S MG, —— X CEH IEiERE
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Crystals can be created according to the customer requirements based
on our broad experience in polymorphism control.
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This is one of our main strengths created through abundant experience
in scaling up from laboratory to production.
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Scale-up simulation of crystal drying
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Scale-up
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- et the optimum drying

condition.
- Assume thi

ual drying time.
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Conical drying EfOEs Wikt

test equipment Continuous  Intermittent
rotation rotation

o I-HILERT AMEZAWVT. RELIc@E TRIF-ED
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Short time consistent quality drying conditions are determined by the
use of conical drying test equipment.
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For instance, stable upscaling is achieved through continuous rotation

to prevent conglomerate crystallisation and by using mechanical
impacts to check for crystal dislocation.



