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Newly Developed LCP Film Fabricated by Sol-

vent-Casting Method

Sumitomo Chemical Co., Ltd.
IT-Related Chemicals Research Laboratory
Satoshi OkamoTo
Tomoya Hosoba
Shiro KATAGIRI
Shinji Ootomo

Toyonari ITo

Commercial aromatic liquid-crystalline polymers (hereafter designated as LCP), are known to be unable to

dissolve in any common organic solvents except for costly fluorinated reagents. Recently, Sumitomo Chemi-

cal succeeded in the development of innovative LCP solvent casting film from its varnish. The casting film

exhibits not only low water absorption characteristics, low gas permeability, low dielectric loss at high fre-

quency and high temperature tolerance originated in using LCP as a base material, but also high tear strength

because of less anisotropic property in comparison to extruded LCP films. The LCP film by this casting
method has many advantages to be applied for the electro devices such as flexible print circuit board, embed-

ded circuit board and so on.
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1155 ] Physical Properties of Various Themoplastics

LCcpO0OOoooooooon

LCP PI PEEK PES PPS SPS
(Type D) (Thermotropic)

State Classification LC Amorphous Crystal Amorphous Crystal Crystal
Melting Point (°C) 340 — 334 — 278 270
Tg (°C) 250 220
Moisture Absorption (%) 0.04% 0.34% 0.14% 0.43% 0.04% 0.02%
Flammability UL94 V-0 V-0 V-0 V-0 V-0 HB
Resistance of Hydrolysis O O ©) O O O
Dielectric Constant 1GHz 3.0 3.0 3.3 34 34 2.6
Dielectric Tangent 1GHz 0.003 0.003 0.003 0.004 0.002 0.001
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-1 5378 Typical LCP Classified into Heat-Resistant Group

Type K Transition Solder Resistance Molecular Structure
Temp. (°C) 0
| ol i i
I S Y eavsTes
N AT
I 280 ~ 320 230 - 270 ﬂ()@c 1l 0 9
Q C
~ o
i ~ 240 ~190

il i i
,,()@,C,f, OCH2CH20 C@C

ooosgcooooomnooooono
gooobooobooobooooooobooo
obOoboooooobOooboocbOooOoooboon
obOoboooooobOooboocbOooOoooboon
obOoboooooooOooobobobOoooOooobOoon
oooooooooooboooooooo

gbobugoboboaoboooabn

gobooooooboboooobobobooooo
goobbbbooooobobboooobobbboo
2000000000 b0bDOobooobOobOobDon
000o00oooOoooo®0

gobooooooobboooobobboooo
gooobboboooobbboboooobbbboo
gooobboboooobbboboooobbbboo
gooobboboooobbboboooobbbboo
goooobbooooobboboboooobbobboo
PETUODLODODDOOOOOODODODDOOOOO
goobbbooooobbbooooobbbooo
gooooboooooobbboboooobbboo
gobobbopobobbobboobboobbo
LCcPOOOOODODDOOUOODDODDOOOObODO
goooobpooooobbboooouoobbboo
goooboooooobbobobooooobbboboo
gooobbobooooobbboboooobbobbo
obobobooooooobobobooobooom
gooobbobooooobbboboooobbobbo
gboooboobooboboobouoboonbo
gooooboooobbboooooobbboo
obobob20000000000000D00DO0O
goooobobooooobobboboooobbobbo
gobooobooboon

gogboobooboboobooboobonoo

gooooOooOoooooooooobooderg. 1™
goooboboooooobobbooooboobboo
goooboboooooboobbobooooooboog
gooobobooooobobobboooobooboboo
goooboboooooboobbooooooooboog
gooobobooooobobobboooobooboboo
goooboboooooboobbobooooooboog
goooboboooooobboooooooboo
goboooooooooboooooooobo
gooobooooooboobbooooboobbooo
goooboboooooobbooooooobooboboo
goooboboooooboobboooooooobooboo
goooboboooooboobboooooooobooboo
goooboboooooboobooooobooboog

LCP Crystalline Polymer

Melt

Injection
Molding

RN
|||||||, Solidify

BEEEM  Schematic representation of injection mold-
ing process

oooog 2005-1



obOooooooobOoobOOooOooboOoobobooon
ooooocooooono

gooobOoobooobobooooooooobooboo
obOooooooobOOooboobOooboOoobooon
obOooooooobOOoobOoocbOoooboOoobooon
oTOO0O0DOO0OO0OOO0OO0DOOOCOOCbOOb0DbOOn
obOooooooobOOoobOobocbOoooOoOooboOoon
obOooooooobOooboobOoobooobobooon
obOooooooobOooboobOoobooobobooon
0000000000090 0o000D000ooooo
obOooooooooOooobooOoooboooboon
obOooooooooOooobooOoooboooboon
obOoboooooooOooobOobobOooOooDbOon
oobooooboooobz0o0obobocOoooOoboOooon
OO0O00O0Fig. 200000000000 O0OO
obOooooooooOooobooOoooboooboon
obOooooooobOoobOobobOoooOooobOoon
obOooooooobOoobooOooboooboboon
obOooooooobOooboobOooobooobooon
obOooooooobOoobooOooboooboboon
00o0oooono

Extrusion Process

Tubular Process

Circular Die

BEEW  LCP film fabrication process

gbbuooboboabobooobbooaoo
gboogd

goobooooboboooobooooboocLeepPOrd
gooooboooooobbobobooooobbobooo
gooobooooouobbbobooouobbbooo
gooooboooooobbbobooouobbobooo
goooboooooobbbobooouobbobbo
goooboooooobbbobooouobbooo

oooo 2005-1

LCcpO0OOoooooooon

oooooOoocoooooobOOoobOobobOOoDOon
oooooOoocboooooooobOobbOOooon
oooooOoocbooooobooobOoboOoonDon
0000000000000 00D0 90
coobooooooooobooboobocoboooo
goooooobooboooooobOobobooobooo
0ooooooooddrg. 30000000000
obooobooobooooobooobOobocbOoonoon
obooobooobooooobooobOobocbOoonoon
gooooooboobobooooobobobooobooo
goooooooooooboooooooboobooo
OKuhnOOOOOOOOOOOOOOO0OO0OO0O0O0O0
ooooboooboooooooobOobobOooon
ooooooocbooooobOoobOobobOoooDon
obooobooobooooobooobOobocbOoonoon
ooooooocbooooobOoobOobobOoooDon
goboooooXxrcooooooOoooooooo
ooooboooboooooboooboobobOoooDoon
oooobooobooooooboooboboboooon
gooooooboobobooooobobobooobooo
ooooooobooobobooooobooboOoooo
000000000ooo o0

PFP TFP BTFMP

OH OH OH
sediec At
Fii;ilr F ‘/ F FsC CFs
F

pentafluorophenol  tetrafluorophenol 3,5-histrifluorometylphenol

BEEEN  standard solvents for LCP

gobobooooobbobooooobboog
goboboooboboooboboooLrepPooononbO
goobbobooooobobbboooooobobbo
gobbobooooobobbbooooooobbbo
00D0OO000O00OFg. 4000000000D0DO0O
gobobbooooooobbooooobobbooo
gobbobooooobbboboooooobobobbo
gobobooooooobboooooobbooo
gobboobooooobbboooooooboboboo
gobobooooooobboooooobbooo
ggooooo

gobobooooobobobooooobbood
goobobobleobobobobooboooboon
gooooboobooboobooboobooboobog
gobobbbooooobbbooooooobobbo
goobboobooooobobbobooooooobobbo
00000000Fg. 500000000DODOO



Lcpooooooooonoo

Oy
LN

e Type I
OO0 Sy

£9 -0y

Type Il

O3 4503

Conceptual origin of molecular design of
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1118 Thermal Properties of LCP Solvent — Cast-
ing Film

LCP Solvent — Casting Film  Polyimide Film

Solder Resistance OK OK
260°C x 120sec
Melting Point 300~380°C —
Tg 170°C >500°C
Thermal Conductivity 0.4mW/K 0.2mW/K
400000
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1:155653] Mechanical Properties of LCP Solvent —
Casting Film

LCP Solvent - Casting Film  Polyimide Film

Tensile Strength (MPa) 120 250 — 400
Tensile Modulus (GPa) 3.6 35-9
Elongation at Break (%) 10 30-80
Holding Endurance 20000 5000 — 10000
R=0.38
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Activities to Production Support with Visual Sumitomo Chemical Co., Ltd.
Information Process & Production Technology Center
—Technical Development of the Inspection, Mea- Atsuhiko SHINODUKA

surement, and the Plant-Monitoring— Osamu HirRosE

Takashi Suzuki
Masaya SHimiIzU

Ichiro WasHIzAKI

The image processing technology is widely used for various production fields, for example, object recogni-
tion, visual inspection, OK/NG diagnosis and so on. Although the computer technology has advanced rapidly,
to make the image processing technique fit for practical use is still extremely difficult issue because the com-
puter does not have comprehensive discretion. The authors have developed total machine vision systems,
including the illumination technique, image sensing, image processing, and production improvement tech-
niques, for various production lines. In this paper, the key technology of machine vision is described for each
developmental stage. This paper also shows several actual applications involving visual inspection, measure-
ment system, and plant monitoring system.

oooag 1z Application fields of the visual information
analysis
godoo0obooobooboooooooooo Scope Application fields
booodbooodobobooodboood Visual inspection Appearance quality control for foods, medicine,
gooobooooobobboooooobobbooo package, electronic parts, automobile parts, film,
00000000000000000000000 paper, steel material, ec.
0000000000000 0000000000 Measurement Measurement of position, velocity, inclination angle etc.
Automatic measurement of visual information
oooooooboooodoooooooood Positioning/Alignment Industrial robot control, material handling
goooO0OO0o0O0O0oOoOoOoOoOoooooboooon Geometrical feature ~ Total inspection of the geometrical features, 3D
goooooooooooboobooobonood recognition measurement

Color recognition Irregular color inspection, Different kind mixing

0000000000 vYw000ooo0o0oooooon
vooooodoodoodooooooadadd Motion measurement ~ Motion detection, optical flow analysis
goooO0oO0o0O0O0oOoOoOoOoooooooooon Monitoring/Security ~ Surveillance, detection of unusual plant situation,
00000000000000000000000 intruder detection

OO0Table 1000000000000000000 Research support Automation of routine research activity such as visual
goooooogn

inspection, etc.

observation, data gathering, data analysis, etc.

Character recognition  Identification of lot-products, Vehicle identification, etc.

gooo0o0ooooooooooooooooaoa Segmentation/Pattern ~ Label-Inspection of print, Identification of individual
00000000000000000000000 recognition (face and fingerprint)
Temperature Heat image analysis, Tunnel inner wall flaking off
gooooooboooooboooooooooa . . . .
information nspection, etc.
oooooooboooooooooooooooon Others Medical treatment, Welfare, Safety device,
good0oooooboooboooooooooboon Entertainment, etc.
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Recognition
Opticéll . |and judgment|

i phenomenon 3 Y-

ight ; : : anufacturin

Object ' - ' technologyg
. Camera e

(1) Clarification of phenbmenon

(2) Image sensing :
(Extraction only necessary optical phenomenon)

(3) Image analysis

- Construction of optimum algorithm by assembling
general-purpose algorithms and self- developed ones

- Robustness against various kinds of noises

- Effective use of image analysis result to improve the
manufacturing process

(4) Effective use of the visual information

- Process improvement : Disclose the root causes of troubles and
reduce them.
Automatic control of production line based on image measurement

- Operation support : Support operators to make their operations easy

and safety

BGEEEM  Effective data supplying to manufacturing
process
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11578 The base elements for image construction

# DBase element Contents

1 Information Visible light, Infrared or Ultraviolet light,
carrier Temperature distribution, etc.

2 Characteristics  Reflection, Transmission, Diffusion,
of the light Scattering, Luminescence, Absorption,
Straight light, Refraction, Diffraction,
Interference, Polarized light, Wavelength,
Chromaticity, etc.

3 Intensity of the (Compared with the dynamic range of
light camera) Over-range ~ optimum range ~
under-flow
4 Information 1D, 2D, 3D data, Protein structure, Inside
acquisition form information, etc.
Still image, NTSC, Double speed (60FPS),
High-speed camera, etc.

5 Frame rate

6 View Microscope image, Close-up image,
Standard, Wide angle image, Long shot
image, etc.
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Polarizing film

Retardation film

Color filter

Liquid crystal cell

Light guide sheet

BGEE¥  structure of LCD display

Defect Location|  Defect Suitable lighting
classification system
Stain (Diffused)
- Stain Scratch | Reflected light
Dimple Scratch
Polarizi Surface |
clanzing Dimple Diffused
film o
transmitted light
i Bubbl
Bubble  Particle Inside ! . ¢ Transmitted light
Particle
Bank mark
Diffusion | Pit mark Pitmark | (Diffused)
sheet Bank mark (Diffusion | Reflected light
ﬂ Surface |sheet)
Bank mark
Light L | Pitmark | Diffused
guide (Light guide| transmitted light
sheet Black spot sheet)
Inside |Black spot |Transmitted light

BEEEN Characteristics of defects on the optical
sheets
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Defect observation images
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axis E 90°

Particle

Transmission
axis

(Upper side == — Transmission
of the film) — E axis
Particle ® Light ) Polarizing film
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(a) Crossed Nicols optical system  (b) 5 degree-opened system

Each planate arrow shows transmitted light, which plane means
electric field direction.

Electric field direction of each light is also indicated by linear ar-
row in front of the planate one.

BGEEM Observation method by using Crossed
Nicols optical system
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Development of Covering Film for
High-Performance Horticulture

Sumitomo Chemical Co., Ltd.
Plastics Technical Center
Taiichi Sakava
Jinsho NamBu

Tomoki Koiima

Japanese agriculture developed with the first consideration that regards on taste and convenience of con-

sumers and met variety of their appetite. On the other hand, for the agricultural technology that has supported

mass consumption, there are many problems at a point of “food safety” and “environmental conservation”.

Therefore new technology development for food safety assuming low resources / energy consumption is

demanded recently.

In this paper, we review technical thought of the covering film for high-performance horticulture, and give an

outline of our action plan that survey the future market and agriculture.
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Research and Development of a Novel Insecti-

cide ‘pyridalyl’

Sumitomo Chemical Co., Ltd.
Agricultural Chemicals Research Laboratory
Noriyasu SAKAMOTO
Nobuhito Uepa
Crop Protection Division-International
Kimitoshi UMEDA
Organic Synthesis Research Laboratory
Sanshiro MaTsuo
Basic Chemicals Research Laboratory
Toru Haca
Environmental Health Science Laboratory
Takuo Fuiisawa
Yoshitaka ToMIGAHARA

Pyridalyl was discovered and has been under worldwide development by Sumitomo Chemical Co., Ltd. It

was already registered in some Asian countries in 2004, including Japan. This novel insecticide exerts excellent

control against various lepidopterous and thysanopterous pests on cotton and vegetables. Many existing insecti-

cide-resistant strains of lepidopterous pests can be adequately controlled by pyridalyl as well as susceptible
strains. Since pyridalyl develops quite unique insecticidal symptoms, it is considered that pyridalyl has a differ-
ent mode of action from any other existing insecticides. Its excellent safety to mammals and various beneficial
arthropods would provide us with an important tool in IPM (Integrated Pest Management).
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Optimization of the lead d3
.m phimization of the fead compoun 101574 Insecticidal activity of pyridalyl against

insecticide resistant strain of P. xylostella

o Insecticide Class - LG Fmg a.1./11t.re) -
resistant strain  susceptible strain
1.0000 pyridalyl 2.6 4.5
000000 Table 100000000000 O0O cyfluthrin synthetic pyrethroid > 500 3.7
00000000000000000000000 pyrimifos methyl organic phosphate > 450 12
chlorfluazuron  benzoyl phenylurea >25 3.4

goboobooboobobooobooboonbo

g20000ogoo

Fig. 400 00OO0ODOOODOOODOODOOOO
goooboboooooobbboOoooo1o0ppmO
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1N Insecticidal activity of pyridalyl against
lepidopterous pests

Scientific name Stage*! Test method DAT*2

(mg a.i./litre) 020mm/h0000000000000000000
Cnaphalocrosis medinalis L3~ Foliar spray 5 1.55 00007 1400000000000000000
Helicoverpa armigera L3  Leafdip 5 1.36
Helicoverpa zea L2 Leafdip 5 393 goobooo400booooooooooooood
Heliothis virescens L2  Leafdip 5 4.29 goooooboooob14000o0o0oobnoiond
Mamestra brassicae L3  Foliar spray 5 1.98 oooonD0o0o0ooooooooooooooon
Spodoptera exigua L3  Leafdip 5 0.93 0000000000000 0000000000
Spodoptera litura L3  Foliar spray 5 0.77
Pieris rapae L2  Foliar spray 5 3.02 vbobooututdduddioboooon
Plutella xylostella L3  Leafdip 3 4.48 voboooooooooooooooooood

gobboobooooobbbooooooobobbo
ggbobooboobbooboobboobd

*1 L2 and L3 means 2nd and 3rd instar larva, respectively.
*2 Days after treatment
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—e— pyridalyl 100ppm
—=— chlorfenapyr 50ppm

—&— emamectin benzoate 5ppm

Mortality (%)

Days after treatment

BGEEW  Residual activity and rain fastness of pyri-
dalyl
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1115 Beneficial arthropods not affected by pyri-

dalyl at 100 mg a.i./litre

Scientific name beneficials Stage*! Test method
Trichogramma Egg parasitic wasp of Adult Foliar spray
Japonicum lepidoptera

Chrysoperla carnea Predatory Chrysopidae ~ L2-3 Insect dip
Harmonia axyridis Predatory Coleoptera L2-3 Foliar spray
Orius sauteri Predatory Hymenoptera ~ Adult/Nymph  Foliar spray
Phytoseiulus persimilis  Predatory Acarina Adult Foliar spray
Apis mellifera Pollinator Worker Direct spray
Bombus terrestris Pollinator Worker Direct spray

*1 L2 -3 means 2nd to 3rd instar larvae.
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B Field trial against Diamondback moth, Plu-
tella xylostella on cabbage
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Efficacy against Tobacco cutworm, Spodoptera litura
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12 Efficacy against Thrips
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The effect against Pirate bug, Orius strigicollis
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PGEENN The efficacy against Tobacco cutworm,
Spodoptera litura, and Thrips with effect
against the population of Pirate bug, Orius
strigicollis of pyridalyl
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Development of S. Iitura larvae in the control (A) and sub-lethal

symptoms caused by lower dosages of pyridalyl (B, C, D). Each
larva was photgraphed 1 to 5 days after treatment (left to right).
The larvae in the control group (A) developed normally. B, C and
D shows symptoms (circled area) occurring in larvae treated
with pyridalyl at 1.56, 6.25 and 25ng, respectively. The larvae trea-
ted with 25ng of pyridalyl turned black and died 5 days after treat-
ment (D).

The effect of topical application of pyridalyl
on Tobacco cutworm, Spodoptera litura
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Cl 0] Cl Cl 0] Cl FsC Cl OH
X X X
o \/\CT \/\CT | A
HO (6] HO N (6] (0]
Cl Cl Cl
F3C \Ej\
N” 07X

X=halogen, OMs, OTs, etc.

Cl -G
\A(g

F3C cl 0 cl
N" 07"
Cl
pyridalyl

BEEMEN  Synthetic routes to pyridalyl

L:15 8 Physical and chemical properties of pyri-

dalyl
ISO Name pyridalyl
Code Number S-1812
Chemical Name 2,6-dichloro-4-(3,3-dichloroallyloxy) phenyl 3-[5-
(IUPAC) (trifluoromethyl)-2-pyridyloxy]propyl ether
Trade Name Pleo
CASRN 179101-81-6

Molecular Formula  Ci8 Hi4 Cls F3 NO3
Molecular Weight ~ 491.1

Physical Form Liquid (20°C)

Odor Odorless (20°C)
Density 1.445 g/cc (20°C)
Melting Point <-17"C

Vapor Pressure 6.24x10-8 Pa (25°C)
Solubility Water : 0.15 ppb (20°C)

Organic solvents: soluble in most

6.24x 10°8 Pad 2500 0000000000000
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L[5 Stability of pyridalyl technical grade

Storage conditions Storage period  Remaining content (%)

Ambient temperature 6 months 100.1
12 months 99.6

18 months 99.9

24 months 99.7

36 months 99.6

40°C 1 month 100.8

2 months 100.0

3 months 100.4

54°C 1 week 100.0

2 weeks 100.1

1105358 Physical and chemical properties of

Pleo®flowable
Items Typical value (Methods)
Appearance  Whitish viscous liquid (Visual observation)
Density 1.0g/cc (CIPACMT3.3.2)
pH 6.2 (Electric pH meter, without dilution)

Viscosity 1070 mPa-S (Brookfield viscometer, Spindle No.2, 6 rpm, 25°C)

Suspensibility 98 % (CIPAC MT41, 1000 times, 20°C, 15 min)

Stability Physical and chemical properties after storage at ambient
temperature for 4 years were very stable
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1A Acute toxicity studies with pyridalyl and
Pleo®flowable

Administration LDso (mg/ke)

Compound route Rat (SD)
Male  Female
pyridalyl Oral >5000 >5000
Dermal >5000 >5000
Inhalation® >2010  >2010
Pleo®flowable Oral >2000  >2000
(10% pyridalyl formulation) Dermal >2000 >2000

a) LCso (mg/m3), 4 hours inhalation from nose

16 Mutagenicity studies with pyridalyl
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0300000000000000000

0000000000000000OTable 900
00000000000000000000000
0000O000OTable 9000000000000
00000000000000000000000
00000000000000000000000
000000000000

0000000 80mg/kg/dayd 00000000
000000000000000000000000
00000000000O0000000000
1000ppmI 0000000000000 0O000O0O
00000000000000000000000
00y-00000000000000000000
0 2500ppmO0 0000000000000

0000000 1000ppmO00000000000
0000000000000

000000 100mg/kg/day0 000000000
00000000000000000000000
0000000000000 1000ppmO00000
000O0ooo0ooo

Study Test System Study Condition Result
Reverse mutation S.typhimurium : TA100, TA9S, -S9mix : 9.77 ~ 313ug/plate Negative
(Ames test) TA1535, TA1537 E.coli: WP2uvrA  +S9mix : 39.1 ~ 1250ug/plate
In vitro gene mutation Chinese hamster ovary cells -S9mix : 9.4 ~ 300ug/mL Negative

(CHO-K1-BH4) +S9mix : 2.0 ~ 10.0ng/mL
In vitro chromosomal Chinese hamster lung cells -S9mix : 20 ~ 1250pg/mL Weakly positive
aberration (CHL/IU) +S9mix : 15 ~ 25ug/mL (+S9mix)
Micronucleus Mouse (CD-1), 5 males/group 500, 1000, 2000mg/kg (single oral administration), = Negative

24hr (all doses) & 48h (2000mg/kg)

In vivo/in vitro Rat (SD), 3 males/group 500, 1000, 2000mg/kg (single oral administration),  Negative

unscheduled DNA synthesis

2 ~ 4hr & 15 ~ 16hr
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LG8 Short term, long term and carcinogenicity studies with pyridalyl

Species Administration period  Administration route Dose NOAEL

Dog (Beagle) 13 weeks Oral (capsule) 10, 100, 1000 (300)mg/kg/day 10mg/kg/day

Dog (Beagle) 52 weeks Oral (capsule) 1.5, 5, 20, 80mg/kg/day 20mg/kg/day

Rat (SD) 13 weeks Oral (dietary) 100, 1000, 2000ppm Male: 5.56mg/kg/day (100ppm),
Female: 6.45mg/kg/day (100ppm)

Rat (SD) 104 weeks Oral (dietary) 30, 100, 500, 1000ppm Male: 3.40mg/kg/day (100ppm),
Female: 4.10mg/kg/day (100ppm)

Mouse (CD-1) 78 weeks Oral (dietary) 15, 50, 1000, 2500ppm Male: 5.04mg/kg/day (50ppm),

Female: 4.78mg/kg/day (50ppm)

1E:15 0]  Developmental and reproductive toxicity studies with pyridalyl

Study Species Adr'nlmstratlon
period

Administration

Dose NOAEL

Developmental Rat
Toxicity (SD)

Organogenesis (GD 6-19)

10, 50, 250 mg/kg/day No teratogenicity

(gavage) P: 10mg/kg/day

F1: 250mg/kg/day

Developmental Rabbit Organogenesis (GD 6-27)

15, 50, 150 mg/kg/day No teratogenicity

Toxicity aqw) (gavage) P: 50mg/kg/day

F1: 50mg/kg/day
2-Generation Rat 10 weeks pre-mating, 2 weeks 40, 200, 1000ppm P: 40ppm
Reproductive (SD) mating, 3 weeks gestation and 3 (dietary) (Male: 3.10mg/kg/day)
Toxicity weeks lactation (P and F1), 5 (Female: 3.37mg/kg/day)

weeks (F2)

F1: 40ppm
Reproduction: 40ppm
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BGEEREM  Proposed metabolic and degradation pathways of pyridalyl
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1 ENEN  Summary results of toxicity tests on non-
target organisms

Species Study Results

Carp Acute 96hrLCso > 10 mg/L
AlgaV Acute 72hrECs0 > 10 mg/L
Daphnia magna Acute 48hrECs0 = 3.8 ug/L
Bobwhite quail Acute LDso > 2250 mg/kg

1) Selenastrum capricornutum
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Nerve Regeneration in the Central Nervous
System by a Semaphorin Inhibitor

Sumitomo Pharmaceuticals Co., Ltd.
Research Division

Kazuo Kumagarl
Kaoru KikucHi
Akiyoshi KisHINO
Nobuo HosoTani
Akira Ito
Tkutaro Sai

Toru KiMura

It is well known that injured neurons in the central nervous system have only limited capability to regener-

ate and recover neurological function. We identified a low molecular weight compound, SM-216289, from
cultured broth of a fungus isolated from the soil of the Osaka Castle Park as a new semaphorin inhibitor. SM-
216289 completely inhibits semaphorin activity at less than 1 UM in vitro. The compound could accelerate

neuro-regeneration in the central nervous system in vivo. Semaphorin inhibitors may become innovative drugs

to enhance nerve regeneration after spinal cord or brain injury
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1. Neurons extend long neurites from their cell bodies. A fan-like
structure called growth cone is observed at the tip of each neu-
rite. 2. In the presence of neurite outgrowth inhibitor or repulsive
axon guidance molecules, neurite growth is inhibited. 3. When
growing neurites encounter a gradient of repulsive molecules,
the neurites make a turn to avoid higher concentration of repul-
sive molecules. 4. Growth cones are collapsed and neurites are re-
tracted by exposure of neurite outgrowth inhibitor or repulsive
axon guidance molecules onto growing neurite.

BEEE  Effect of neurite outgrowth inhibitor and
repulsive axon guidance molecules to
neurite extension
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BGEEW  structure of SM-216289 (xanthofulvin)

BEEEN  Scanning electron micrograph of Penicilli-
um sp. SPF-3059
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(A) A schematic representation of collagen gel co-culture assay.
When a cell aggregate of Sema3A-producing cells (Sema3A-Cell)
and DRG are cultured in collagen gel matrix, concentration gra-
dient of Sema3A is formed around the Sema3A-Cell due to difficul-
ty of diffusion of the Sema3A in the matrix. Neurites extending
from DRG explant are repelled by Sema3A and can only grow
avoiding Sema3A-Cell. (B)-(D) DRG and cell aggregate were co-
cultured in collagen gel matrix. (B) Repulsion of the neurites was
observed without SM-216289. (C) In the presence of SM-216289
neurites could grow even toward Sema3A-Cell, and radial exten-
sion of the neurites was observed. (D) Radial extension of the
neurites was observed, when DRG was co-cultured with control
(non-Sema3A producing) cell-aggregate. Dashed-circle indicates
the location of explanted DRG. Dashed-line indicates the position
of neurite tips extending in the direction of cell-aggregate. Scale
bar: 0.5 mm.

BGEEW  SM-216289 inhibits the repulsive activity of
Sema3A.
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(A) A schematic representation of experimental procedures. (D:
SM-216289 and Sema3A (Sm3A) are independently added to the
assay medium. @): Sema3A was pre-incubated with 0.5uM of
SM-216289 before addition to the assay medium. Final concen-
tration of Sema3A and SM-216289 were identical in both cases
(3 units/ml Sema3A and 0.1uM SM-216289). (B) Collapse activi-
ties of Sema3A observed in procedure-1 and procedure-2) are
shown. In the procedure-1), Sema3A was not inhibited. However,
in the procedure-2), significant Sema3A-inhibition was observed,
although final condition was identical to the procedure-1. Thus,
incubation of Sema3A with higher concentration of SM-216289
was crucial to inhibit activity of Sema3A, suggesting that SM-
216289 directly targets Sema3A. ** Student’s #-test: P<0.01.

BGEEEE  SM-216289 directly targets Sema3A.
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(A) Alkaline phosphatase-fused Sema3A (Sema3A-AP) could bind
to COS cells expressing a Sema3A receptor component, neuropi-
lin-1 (NP1-COS), and were stained black. But in the presence of
SM-216289, the binding was significantly inhibited, which could
be seen as faint staining. (B) Quantitative measurements of the in-
hibition of Sema3A-AP binding to NP1-COS by SM-216289. SM-
216289 inhibited Sema3A-AP-binding in a dose dependent man-
ner. (C) SM-216289 also inhibited binding of Sema3A-AP to DRG
neurons, in which functional Sema3A receptor was expressed. Ar-
rowheads in (C) indicate neurites.

PBGEEE  sM-216289 inhibits binding of Sema3A to
its receptor.
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Olfactory nerves of rats were axotomized, and PBS or SM-216289
was locally administered into injury sites for two or three weeks.
Regenerated olfactory nerves were stained and the level of regen-
eration was quantified by scoring. (A) Schematic representation
of our scoring method. Regenerating nerves grow from bottom to
top in this figure. Horizontal sections (30um thickness) were pre-
pared from top to bottom of the olfactory bulb, and the number of
the first section in which regenerated nerves were used as regen-
eration score. Note that smaller scores indicate faster regenera-
tion. (B) A series of sections from PBS- (left) and SM-216289-
(right) treated rats (3 weeks) are shown. Asterisks indicate the
first section in which regenerating nerves were detected in each
treatment. Scale bar: 300um. gl; glomerulus, ob; olfactory bulb,
on; olfactory nerve (growing bottom to top), cx; cerebral cortex.
(C) Graphical view of the results. Acceleration of olfactory nerve
regeneration by SM-216289 treatment was statistically significant.
Regeneration scores are presented as the mean + SEM (2 wk:
PBS; n = 4, SM-216289; n = 3, 3wk: PBS; n = 4, SM-216289; n=5).
* Student’s t-test: P<0.05.

SM-216289 promotes regeneration of axo-
tomized olfactory nerves in rat
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In rat spinal cord injury models, SM-216289 was administered in
the proximity of the injury site by osmotic mini-pump. SM-216289
promoted recovery in the motor function of hind limb.

PG Functional recovery by SM-216289
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. 44 axonal regeneration
to the spinal cord g ‘

Walk again !

Semaphorin inhibitor promotes the axonal elongation from the
transplant cells into the spinal cord by inhibits the activity of sem-
aphorin in the injury site.

BEEEN  Application of semaphorin inhibitor in the
stem cell implantation
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Development and Applications of Virtual

Screening System —Xsi ver. 1.0—

Sumitomo Pharmaceuticals Co., Ltd.
Research Division
Chemistry Research Laboratories
Kazuto Yamazaxi
Genomic Science Laboratories

Masaharu KANAOKA

Virtual screening, a computational method to identify bioactive compounds among a vast number of

chemicals, is in use with a great expectation of saving time and cost necessary for actual screening of

bioactive compounds. Virtual screening techniques can be categorized in two, namely Ligand-based Drug
Design (LBDD) and Structure-based Drug Design (SBDD). Conceptually LBDD and SBDD can be com-
plementary with each other, but have been developed and applied independently. In order to improve the

current methods, we developed 'Multiple Docking' method which utilized LBDD and SBDD complemen-
tarily. In this review we describe this new method, along with a computer software system 'Xsi' developed

to realize the method.
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(a) X-ray structure of the ligand binding domain of estrogen re-
ceptor o with Tetrahydroisoquinoline (1XQC, blue), Raloxi-
fene (1ERR, pink) and 17B-Estradiol (1ERE, yellow)

(b) Ligand binding site of estrogen receptor o with the three lig-
ands

BEEE structures of three ligands bound to estro-
gen receptor o
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MoleculeSetFileSD sdfile;

Array<Molecule> am; Declaration of class

MolecularMechanics mm; and array

Integer i;

//

sdfile.setFileName (“test.sdf”); Import molecules from
am = sdfile.getMolecule(); an SD file

//

i=0;

while (i < am.size()) {¥
mm.setMolecule(am[ i ]);¥
mm.minimize ();¥
mm.clear();¥

i=i+1;¥

15
// h
sdfile.clear();

sdfile.setFileName (“test_mm.sdf”);
sdfile.setMolecule (am);
sdfile.output(); J
quit;

Energy minimization by
molecular mechanics

Output molecules to
an SD file

BEEEE Xsi script for energy minimization by mo-
lecular mechanics
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Category Xsi_Class Xsi_Function Description
MoleculeFileMol 8 1/0 for MOL format file (for single small molecule)
File 1/0 MoleculeSetFileSD 9 1/0 for SDF format file (for multiple small molecules)
MoleculeSetFilePDB 11 I/0 for PDB format file (for protein)
CSVFile 22 1/0 for CSV format file (for text data)
Molecule 31 Information of small molecule
Molecular Universe 9 Information of protein or multiple molecules
Information Constraints 12 Constraints information for small molecule
UniverseConstraints 20 Constraints information for protein or multiple molecules
MolecularMechanics 19 Molecular Mechanics calculation
MolecularOrbital C(NDO 2 Molecular Orbital calculation
MonteCarlo 48 Monte Carlo simulation
Docking 38 Docking simulation
Molecular LigandAlignment 53 Ligand alignment
Calculation RotationAngleReservoir 2 Storage of dihedral angles
Descriptor 5 Strctural descriptor calculation
Field 5 Projection of molecular properties onto grid cross sections
PotentialField 8 Projection of potential energy onto grid cross sections
RMSMinimizer 7 RMS calculation
Integer 6 Integer variable
Real 5 Real number variable
String 6 Character string variable
RandomNumberGenerator 5 Gneration of randum numbers
Miscellaneous ClusterAnalyzer 10 Cluster analysis
Similarity 5 Similarity search
Clique 6 Clique search
Statistics 10 Regression and discriminant analyses, etc.
Utility 12 Operation of array etc.
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-3 General purpose functions for drug design
programmed by Xsi scripts

Tertiary structure generator
Residual conformation optimizer

LBDD/  Conformation search for diverse set

SBDD Confromation search for multiple minimum set
Combinatorial conformation generator
Substructure conformation search

Structural descriptors calculation

Molecular surface calculation (polar/non-polar/total)

Similarity or k-nearest neighbor search

Similarity matrix calculation

Cluster analysis and diversity extraction

LBDD Pharmacophore mapping with output of MOL format file
Multiple ligand alignment based on pharmacophore similarity

Regression and descriminant analysis with selection of
explanatory variable

Grid-projected descriptors calculation
3d-QSAR (CoMFA/CoMSIA)
Ligand alignment with conformation adjustment

Random structure generator in active site of protein
Water molecule mapping in active site of protein
Potential field generator with output of PDB format file
Grid-based Docking

Cartesian-based Docking

Substructure conformation search in active site of protein

SBDD

Binding energy calculation
Molecular surface calculation for ligand/protein complex
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11152 External softwares used with Xsi

Category Function Software
Molecular Viewer PyMol
2D ISIS Draw, Chem Draw
3D DS ViewerPro
Molecular Editor R-substitution Accord for Excel
Database ISIS Base, ChemFinder
Protein PDB Viewer
File Format Converter BABEL
Statistics SPSS, S-PLUS

RandomForest, LibSVM,
NEUROSIM, BayesialLah
Molecular Properties Dragon, WSKOW
Molecular Dynamics TINKER

Molecular Orbital MOPAC

Analysis Infomatics

Molecular
Calculation
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T
Docking study of the common core substructure

Target Protein

I
Docking study of peripheral fragments

IV

BGEEEN  Scheme for the stepwise docking study
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Identify candidates for the binding model of each ligand
based on complementarity with target protein.

A 4
Cluster the binding model candidates of each ligand
based on similarity between the candidates

A 4
Identify the optimum cliques of binding models of each
ligand based on similarity between the models

A 4

Select the best clique of binding models of each ligand

BEE  Procedure of docking study for both com-
mon core substructure and peripheral
fragments

(@

®)

Hydrogen bond acceptor (red), Hydrogen bond donor (blue) and
Hydrophobic center (gray).

(a) Molecular properties mapped on a model compound.

(b) Molecular properties projected onto grid cross sections

B Examples of molecular properties
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Generate some conformations of each compound,
keeping the coordinates of the common core
substructure in the active site of the target protein

Optimize the energy of all conformations with the
target protein, and select the complexes within a
defined energy range as candidates for the binding
model

A
Select the optimum binding model of each compound
based on similarity with the previously configured
models

A
Predict the binding activity of each binding model
using the correlation equation derived from the
reference ligands

BEEEE  Procedure of virtual screeing based on the
multiple docking model
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Non Polar_ASA, n =43, R =0.733 (D)
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The importance of outgassing analysis, which is the investigation method of the chemical contamination

source, has been increasing in the industrial field and the environmental field. The dynamic headspace

method, which accelerates the emission rate from sample by heating, is used for the outgassing analysis. The

emission rate and the decrease rate of outgassing from material depend on the experiment temperature. In this

study, the relationship between the outgassing behavior and the experimental temperature was examined. The

modeling formulas of outgassing behavior were proposed using these examined results.
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115 Comparison of emission analysis methods

Methods Characteristic
Screening Excellent in fixed quantity, reproducibility, and analysis
method efficiency.

It is necessary to make the shape of a sample according
to the chamber shape.

Products test  There is little restriction of sample size. (Large chamber
method method)
Inferior in fixed quantity, reproducibility, and analysis
efficiency as compared with the screening method.

Surface Suitable for evaluation of surface treatment material.
emission It is necessary to make the shape of a sample according
method to the cell shape.

Surface It is possible to choose and evaluate the compounds
adsorption which adsorb onto a substrate.

method It is necessary to take heed to the determination of

exposure conditions.

Onsite method Effective in emission source investigation of the site.
In order to receive restriction of emission conditions at
the site, there is a problem of sensitivity.

Static Suitable for evaluation of low boiling point compounds.
headspace Inferior to the above emission test method about the
method sensitivity of high boiling point compounds.
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PBEEEM  Schematic diagram of dynamic headspace
apparatus
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BEEEE J1S small chamber system (chamber vol-
ume : 20L)

Guideline of the indoor air quality estab-
lished by Ministry of Health, Labour and

Welfare
unit : pg/m3

Compounds Established Compounds Established

value value
Formaldehyde 100 Tetradecane 330
Toluene 260 Di-2-ethylhexyl phthalate 120
Xylene 870 Diazinon 0.29
p-Dichlorobenzene 240 Acetaldehyde 48
Ethylbenzene 3800 Fenobucarb 33
Styrene 220 Nonanal* 41
Chlorpyifos 1 TVOC* 400

(Child : 0.1)

Di-n-butyl phthalate 220 *Provisional target value
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Estimation of the emission rate of Di-2-
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by use of extrapolation
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11058 Comparison of the constants (Ci) estima-
ted with the dynamic headspace method
and the constant (C3) estimated from va-

por pressure

Compounds C1 Cs
Chlorobenzene -2.1x103 -2.04 x 103
Nonylaldehyde -2.3x10° -2.58 x 103
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Comparison of the experimental data of
emission rate and the calculated data of
emission rate in various emission tempera-
tures

Compounds \ Temperature 120°C  100°C  80°C  60°C

Calculated data 150 76 37 16
Experimental data 143 76 27 15
Calculated data 53 24 10 3.7
Experimental data 37 24 11 4.3

Chlorobenzene

Nonylaldehyde
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11550 Calculated results of the emission rates
(Vo1) of several emissions from PVC sheet

unit : ug/m2/h

Conditions 80°C 25°C 25°C
Compounds Experimental data Experimental data ~ Calculation data
Toluene 4400 340 450
Methylpentanone 8200 460 580
Tetradecane 960 34 25

a1 Calculated results of the decrease rate (k)
of several emissions from PVC sheet

unit : h-!
Conditions 80°C 25°C 25°C
Compounds Experimental data Experimental data ~ Calculation data
Toluene 0.64 0.017 0.065
Methylpentanone 0.55 0.013 0.039
Tetradecane 0.68 0.003 0.018
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New Organization for Library Administration
and Information Service Facility and Its
Activities in Research Laboratories at Sumitomo
Chemical Company, Osaka (Kasugade) Area

Sumika Technical Information Service, Inc.
Noriko Oka
Ayako Homma
Ikuo YASUNAGA
Arata HasHizumE

Fumiko NoriMUNE

New library and information service facility were established on April 2003 to serve several research lab-

oratories and works in Osaka, Kasugade Area of Sumitomo Chemical Company. On this occasion those

activities distributed in individual laboratories were unified and their operation was entrusted to Sumika

Technical Information Service Inc. We have renewed these facilities and their activities on the basis of our

concept “Key station of information retrieval in the 21st Century” and “Place comfortable for researchers to

bring forth new idea”. In this paper we introduce our new organization and the activities.
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BEEEM  Reference Desk and Periodical Stacks and Reading Area
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1: 5 Properties of major ignition resistant PC
grades.
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Charpy impact

strength (1/8"t)

Tensile
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Elongation 5212 % 80 80 60 40

Flexural

Modulus

DTUL w2 °C 126 125 126 85

V4 V4 V0 V4
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Charpy impact ~ ISO
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SO

KJ/m? 20 10 10
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Elongation % 30 10 5
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Flesural SO Vipa 2600 2600 4100
Modulus 178
DTUL 150 °C 120 120 135
752
IS
Reflectance ! % 9% 95 89
78722
V0 V-0 V-0
ili UL94
Flammabilty at 1.5mmt at 1.6mmt at 1.0mmt

High light  High light reflectance ~ Processability
reflectance  Weatherability ~High Modulus
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