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High Thermal Conductive Epoxy Resin Composites with Controlled
Higher Order Structures
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Epoxy resins with higher order structures have higher thermal conductivity. Thermal

conductivities are up to five times higher than those of conventional epoxy resins

because the molecular groups, mesogens, form highly ordered crystal-like structures

that suppress phonon scattering. Although the thermal conductivities of these epoxy

resins are up to 1.0W/m-K, this is not high enough for these resins to be applied to

electric and electronic devices which require high heat dissipation efficiency.We have

developed epoxy resin ceramic-filler, composites that have both high isotropic thermal

conductivity (10W/m-K) and good electrical insulation. These composites are well

suited for thermal management of electric and electronic devices.
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Fig. 1 Thermal conductivities of various materials and developed resins.
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Fig. 2 Dependence of resin thermal conductivity on filler content.
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Fig. 3 Concept of high thermal conductive epoxy resin.
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Fig. 5 Atomic force microscope (AFM) images of higher order structures.
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Fig. 4 Thermal conductivities of various conventional resins and developed
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Fig. 6 Higher order structure of high thermal conductive epoxy in nanoscale.
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Fig. 8 Application to thermal conductive molding compounds.
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Fig. 7 Scanning patterns of electron diffraction of high thermal conductive
epoxy resin.
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Fig. 9 Application to thermal conductive insulating sheets.
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Novel Thermally Conductive Sheet Applying Orientation Control of Graphite Particles

A %L* Rei Yamamoto

KUEMBR**  Michiaki Yajima B &E** Tomonori Seki
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The excellent thermally conductive and flexible sheet has been required for the heat
dissipation of CPU packages. However it is difficult for a ordinary thermal conductive sheet
to have both high conductivity and flexibility. To solve this problem, we developed the
thermally conductive sheet with vertically oriented particles and thermosetting resins. The
sheet shows the excellent flexibility and thermal conductivity which is 10 times higher than
ordinary materials. The sheet also shows the enough restoration property under the

THEZF* Yuka Yoshida ZI B*  Toru Yoshikawa

compression stress applied for CPU packages and excellent reliabilities.
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Fig. 1 Cross sectional structure of CPU
Thermal interface material (TIM) is placed between members and transfers
heat.
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Fig. 2 Equipment used to measure thermal resistance of TIM sample
The thermal resistance of TIM sample is measured, pressing a transistor on
TIM as a heat source.
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Fig. 3 Schematic diagram of cross-sectional structure of the developed
composite sheet and the conventional sheets

Heat is transmitted through different pathways depending on the shapes,
orientation and dispersion of heat conductive particles.
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Fig. 4 SEM photograph and crystal structure
of graphite particle

Graphite has high thermal conductivity within
crystal plane.
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Fig. 5 Appearance and cross-sectional
structure of the developed sheet

Graphite particles are placed in vertical

orientation.
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Fig. 6 Thickness dependence of thermal
120 | / conductivity
The thermal conductivity depends on the
100 WEC thickness of the developed sheet because the
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Table 1 General properties of the developed sheet and the ordinary materials

BSES S URRMO—M4FE BARSE—MIE LRIy MICHENBOESIERERT,

The developed sheet shows lower thermal resistance compared with the ordinary materials.
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Fig. 7 Relationship between thickness and thermal resistance

Thermal resistance of equal to indium can be obtained by thinning the
thickness of sheet.
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Fig. 8 Relationship between pressure and thermal resistance

As the flexibility of the developed sheet is excellent, the dependence of the
thermal resistance on pressure is small.
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Fig. 9 Relationship between compression stress and displacement

The vertical orientation of the particles is still kept under the compression
stress of 5 MPa.
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Fig.10 Restoring characteristic of the developed sheet at the temperature of 25°C and 80°C
The restoration is changeless though the magnitude of displacement increases with the temperature.
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Fig.11 Results of reliability tests

The change of the thermal resistance of the developed sheet is less than 10% after 1,000 h heat treatment at 150°C or 1,000 cycles of the thermal shock test.
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Technology for Preparing Fine Conductive Patterns Using Transfer of Pattern Plating

LEEFE* Hisashige Kanbara

EiR ZE* Minoru Tosaka RIS Kyosuke Suzuki

Py

Bz E** Suswmu Naoyuki

REIEE** Masami Negishi

HRE\BIZ**  Yoshihito Kikuhara

(1) #&

il

T N B DA EE OB Ny — VI R E LT, N — Do
SEELEERE L, (D F—MBTH LI LT, 1,000 3 v b O AR T
FlLER N o7z, /254 VIEOMMLIZH LT, HED10 yim% EKTE 2
HBlLzH7r, QOoxffioar b — L2k, HEHEMEDD BNy — vk
Hrax BnZ L7z, F28ME T O v 2027w, BRaAX—=v XL —&s
Do NV OMAMEIENTNDL I b o7z, (3) 77, EHERBIEICITRENT &
EEEMEOMK T 2 MO A LETH Y, BIFOE ST B & R ERLIH D
Tholro TEELBIEE2HE ST L72010013, SR L2EEMIGH ICHMREsEs 2
EDRIENTHY, B/ v xEALBEORISMEEM L2 2 & TEKR TS,

RPN S — > DR 7O L A Z H{IELTE LI L2 RROFELE LTS
25, FOEICLEWE TR L CFHAERRmAHONE T L, 57 14 VAD
M CREBRIRO B HENIRENWT &4 &, HEREEICEZVWEEDAEL TV A,

A novel method has been developed for preparing fine conductive patterns, by
means of transfer of pattern plating, which is a candidate for replacing the conventional
photolithographic process. As a result of our study three major conclusions are
obtained. (1) Electroforming master had a durability of 1,000 uses. The conductive
patterns are 10 microns width. (2) Fine copper patterns are obtained by controlling the
plating conditions. Tin-nickel-copper plating for copper surface blackening was found to be
the most resistant to corrosion. (3) The stickiness and cohesion of the adhesive film,
which have a trade-off relationship, must be satisfied simultaneously. Increasing the
molecular weight of the resin polymer effectively reduces its elasticity. For the tight
bonding to the adhesive film, the plated copper must be buried into the adhesive layer
completely. The addition of a monomer to the resin effectively increases the fluidity of the
resin.

Use of this method simplifies the patterning process and enables the formation of
conductive layer with a flat surface. Moreover, it can be used for a wide variety of
substrate materials and adhesive film resins.
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Fig. 1 Formation of fine conductive patterns using photolithographic process
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Fig. 2 Formation of fine conductive patterns using transfer of pattern plating
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Characterization of Polymers Using Selective Degradation Reactions
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We used selective degradation reactions to characterize copolymers in order to
determine the amount and distribution of specific functional groups, which greatly
affect the performance of the polymer composites comprising the final product. We
estimated the trace contents of the urea bonds in polyamideimide by selectively
cleaving the imide bonds, the stability of which is affected by the resonant structure. We also
investigated the effectiveness of selectively cleaving siloxane bonds for characterizing
the length of the aromatic blocks within siloxane-modified polyamideimides and found that
it affects the coefficient of thermal expansion. These results indicate that selective
degradation reactions are useful for characterization of polymers.
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Table 1 Hydrazinolysis reactivity of model compounds

Hydrazinolysis Reactivity depends on compound.
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Fig. 1 Resonance stabilization structure of amide compound

Amide compound tends not to be attacked by nucleophiles because of its
resonance stabilization structure.

Q5 D=3 D020

HIBREBE LR L, KEAEOHEEZFICCWV

2 RFCEMOHBREEEMHE) RIEMCEWGHIBRE(LEE
EFH L TWVEDTRIZAEDHEEZ(FIZ< L,

Fig. 2 Resonance stabilization structure of urea compound (estimated)
Urea compound tends not to be attacked by nucleophiles because of its
resonance stabilization structure.
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Fig. 3 '*C-NMR spectrum of PAI polymerized in solvent containing 0.2% water
Signal of urea calbonyl could be detected.
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Fig. 4 Hydrazinolysis of PAI

Imide bonds can be degraded without degradation of amide bonds.
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Fig. 5 Urea bond derived form isocyanate

Urea bond is derived from isocyanate and amine which is derived from isocyanate and water.
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3 § g~ s 2 Fig. 7 Structure of siloxane-modified polyamideimide(SPAI)
== 8185 S Amount of siloxane in polymer can be controlled over a wide
\/ N/ / \ range; amount can be optimized to obtain sturdy films.
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Fig. 8 Degradation of siloxane bond with BFs
Siloxane bond can be degraded with BFs.
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Fig. 6 *C-NMR(inverse-gated decoupling method) spectrum of hydrazinolysis product of PAI
polymerized in solvent containing 0.2% water

Signal of urea carbonyl could be detected clearly and ratio of urea bond to amide bond could
be calculated.
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Table 2 BFs reactivity with model compounds
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Fig. 9 'H-NMR spectrum and FD-MS spectrum of degradation product of SPAI model polymer

with BFs

Product in which only siloxane bonds are degraded can be obtained.
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Table 3 Sequence and properties of SPAI
Length of aromatic block chain affects coefficient of thermal expansion.
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New Tools for Drug Research: Tailored Medicine Diagnostics Based on mRNA Expression

HE E*  Hiroshi leutsu =BT Masato Mitsuhashi
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Tailored medicine (also known as personalized or individualized medicine), the
latest trend in a wide field of medical practice, focuses more on individual variation/the
differences between individuals. It is expected to play a crucial role in all stages of drug
development from early research to clinical trials and subsequent post-marketing
evaluation. The first step toward tailored medicine is to develop new types of diagnostic tests
for characterizing individual variations, and many such technologies and products are
coming to market at a rapid pace. We have established a unique platform technology of ex
vivo simulation, which quantifies a minute change of drug-induced mRNA using our
own Hem(A)* technology. Ex vivo simulation is applicable for the prediction of clinical
outcome, identification of responders, determination of optimal drug doses, assessment of
drug-to-drug interaction, and monitoring. We also acquired a license to use the
Danenberg tumor profile method from Response Genetics Inc. in the U.S., and
established a service facility for analyzing mRNA expression in excised cancer lesions fixed
in formalin and embedded in paraffin. In this article, we describe our efforts in
developing tailored medicine diagnostic development and present some examples.
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Fig. 1 Steps in Hem(A)+*-based ex vivo simulation
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<1 Trastuzumab(l & %IL8 mMRNADFEE
Table 1 Trastuzumab-induced IL8 mRNA

ACTB ILB
PBS Ab #1 Ab #2 HAG PBS Ab #1 Ab #2 HAG
Ct #1 20.4 20.7 20.2 20.3 242 24.7 22.6 18.8
Ct #2 20.1 20.5 20.4 20.1 25.0 23.8 222 18.5
Ct #3 20.2 20.6 20.0 19.8 25.0 24.6 22.0 18.0
average 20.2 20.6 20.2 20.1 24.8 24.4 22.3 18.5
s.d. 0.1 0.1 0.2 0.3 0.5 0.5 0.3 0.4
CV% 0.6 0.5 0.9 1.3 1.8 2.0 1.3 2.2
t-test 0.02 0.73 0.38 0.35 1.E-03 6.E-0.5
ACt #1 0.5 -0.1 0.1 -0.1 2.2 -5.9
ACt #2 0.3 0.1 -0.2 -1.0 -2.5 -6.2
ACt #3 0.3 -0.2 -0.4 -0.2 -2.8 -6.7
Fold Increase 0.7 1.0 0.9 1.0 4.6 61
0.8 0.9 1.1 2.0 5.7 74
0.8 1.2 1.3 1.1 6.9 108
average 0.8 1.0 1.1 1.4 5.7 81
s.d. 0.1 0.1 0.2 0.5 11 24
CV% 7 13 18 36 20 30

Ab #1:Rituximab (100 mg/ml), Ab #2:Trastuzumab (50 mg/ml), 4 h

HAG:heat aggregated IgG (Immune complex)

(2]

2.1 Hem(A)VEDEIE
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RT-PCRIEDF v 3B NIETTE L EWV) LD TRV, 4
IZ@TIZDNADEE BB IZIIE S 5 720, O-OD % A
TV T DT NEINT Y FHPERBEICIEFFICKRE R NT U F
Lo THFAEINTL 9o Ex vivo simulation® X 9 72 3&H#)
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$EZF L EIITHKT L C3MUA (triplicate) 2 & L, Z 028 O
SEHE D7 FRETRICIENT S 5o 2 DA, triplicate DN
TYEINE DL TP LEERUNT LI L TE DL, T
b bH, PCRIEHBEMEH1EDODNAMH AT T & % 78 O RE %
ALTWTH, FMICE2EBNZEER L VW) BENLLEZ L L
J&FEE (X triplicate D AR D /N T Y F ITIK(F§ 5, £2 T,
Hem(A) LT, NI U FEHOTTIRE L SICTEMD K
INBREEICHN 2 72 (R 1) o F 72, 1R IRAR6Hk Gl o
7 N Z N Atriplicate) 12 7% > TL F D 728, KEMIKULIERE
EROVATARMBELZ(E ),

BARAIIZIE, EMmRNABFED R E 2D DIIHFHEOH
MERZZAS, HIMERD1,00085  KEISEH £ N5 EZORIMER %
s 2, AMBKRZERELZVWE, BIRETVAS VA LR
EEAELS, 22T, &l HMERZ ) 2 /#5967 =
VD74 Vvy—7Lb— e L-WRED (BT, Ty
2), T ZICHRREMER E N, B E TR BT 5. HIIL
FRIZBE D3R ICHEZE DO FIZHE/ES NI NS CTHEET D 72
DI, YN R BHRESAE CHIGT R BT 2005 R2) .
F 7o B IMLERS & F AL 5 U PR Bk o kT 1213 K ORNAST i
BERPEENTNDLDT, TOHEEEEICHHIL 2255,
RIEOF) T@T)ERIV(A) EDNLTNVFALAE— 3~
D B G % 72 3R R T B A R 2 B SS L 72 (FFR3) o
COMNERTEE 714V y — 7L — MM & s L
e, BELHFIETICY VD F 1) T(dT) 7L — MZE L, poly

Ex vivo simulation D87

(A) *RNA (=mRNA) Z #i#¥ 2 (JFE4) (K1, XFv73),
A1) T(dT) 7' b — ME G5 AT SIS ER T TRAICBISE L 72
HDTY, ZFOHGEIZKZoTIFI6CY 2 LR T L — FED
NG X ERAREICHALIIICESELTHE (HES),
F 7B I EN R & % AmMRNAD T F v AT
FTAX—DVEETNTVLDT, F 1) T(dT) ERNAD R (A)
W EDNA TN FA X - a EFEEICT Y F T T4 < —
LMRNADIEEIMIINA T T A= 3 >+ 5 (FE6),
W5l ANV TERET D EI2L 5T, &7 = )LIZmRNAZ K
7o, FICEBNEE R EANTP(7 7 1 ¥ — I3A4%)
EINZ 5 &, §TICMRNAICNAS 7Y F A4 ¥ -3 LT
L2F)ITAT) T v F v AT7I4Aw—%iEEE LT, 2/
B S [E R ICCDNADSF R SN D, T, +1) T(dT) %k
HETHDNAGKDE T v F L AT FTA<—NA T ¥
AX¥—2a Y LTCWLEMICEETZE, TYF LI RATT
A —BLOTZZIELRETICAER SN TWScDNAZ RV L 22
DS CcDNAG K Z T B0 ZOFER, OB THIZIRT v F
LA TT A —HRDDNADHEAIZERE SN D (FET,
JBH DO CcDNAA UL SO HARDSPCREHIHI L, S 5ICKE
DT T4 <=0 D 72012, PCREAT ) B4 IZcDNA%Z &R
5, L2 LHem(A) " {EDLGEIZI NS ORED: < cDNA
WEAHRETICEFEPCRICH D 2 LA TE 20T, HHED
D7 mRNAD JEE R M5 2 ED5TE L (HES), &5
2, WAHDCDNAIZY 7V % A LAPCRIETERDPCRE V) b 5%
TR B A B L 223 i (R 1, X7y J4), [E
MDA 1) T(dT) 3R DcDNAIZCDNA/N > 7 & L THRARLEDS
TE5Db, REOKELBIFREDO—DTH b (5R9)7,
DX HIZ, Hem(A) BT OEAERETH L b —F )L
RNAZ A& 912, EFEMRNAZE#H T %, b— ¥ VRNA%ZF5
B4 2 T L AKEUER IS e o TW A B HIEX, P — ¥ LRNAIZIE
MRNAILD ) T7Z% < TRNAEtRNADS G TN 5 72D 128D L,
FORERIBEH LT, RNAGHEBEOEE DL ZITI12L L,
S5 — ¥ VRNADSEIFEJE % 5 © HrRNAIZEXIKE T2
EON FELTHMETLZIENTELDOT, ZTONY KD
Bt x b > CRNAD MEZFi§T5 2 LA TE57:0TH
bH. L2L, F—FIVRNAICEHE EFNSmMRNARIL1-5% |28 X
3, P Y VRNARZFEBICHETREEZITH) &, X o TNT
vXEPBELTCLEDY, (K3), F72b—F LRNADEHL
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Table 2 Results of sensitivity test for anti-leukemia drugs

Dose CDKN1A (cytostatic)

BBC3 (cytocidal)

ACTB (reference)

Drugs (M) mean s.d. p value mean s.d. p value mean s.d. p value
6-mercaptopurine  6MP 10 1.1 0.0 0.29 1.1 0.1 0.49 1.8 0.6 0.06
2 1.3 0.2 0.09 1.2 0.3 0.35 15 0.3 0.02
6-thioguanine 6TG 10 1.4 0.2 0.03 1.2 0.2 0.15 1.6 0.1 0.01
2 1.3 0.3 0.12 1.2 0.1 0.10 1.8 0.2 0.00
cladribine CdA 1 5.2 0.4 0.00 23 0.4 0.00 2.1 0.1 0.00
0.2 3.2 0.2 0.00 15 0.2 0.01 15 0.1 0.01
etposide VP16 100 35.2 1.8 0.00 9.5 0.6 0.00 1.0 0.2 0.88
20 11.3 1.3 0.00 43 1.1 0.00 1.4 0.4 0.11
cyclophosphamide CPA 100 0.9 0.1 0.19 1.2 0.1 0.19 11 0.2 0.39
20 0.9 0.1 0.06 1.1 0.1 0.75 1.0 0.1 0.70
cytarabine AraC 100 1.4 0.6 0.15 2.0 0.3 0.01 0.9 0.3 0.53
20 1.4 0.1 0.00 1.7 0.1 0.02 1.1 0.3 0.56
daunorubicin DNR 10 4.3 0.3 0.00 18.9 1.0 0.00 0.9 0.2 0.44
2 4.1 0.7 0.00 14.1 43 0.00 0.9 0.2 0.28
doxorubicin DXR 10 3.4 0.6 0.00 11.5 2.1 0.00 0.6 0.1 0.02
2 1.4 0.2 0.00 2.1 0.6 0.02 0.8 0.1 0.12
fludarabine FDR 10 2.0 0.2 0.00 1.3 0.1 0.04 1.2 0.1 0.14
2 1.7 0.4 0.02 1.0 0.0 0.75 0.8 0.1 0.07
methotraxate MTX 50 1.0 0.1 0.68 1.2 0.1 0.18 0.8 0.1 0.06
10 0.8 0.3 0.26 0.8 0.2 0.25 0.7 0.1 0.04
mitoxantrone MIT 1 3.9 0.7 0.00 12.4 1.7 0.00 0.6 0.1 0.01
0.2 1.0 0.1 0.70 1.7 0.2 0.03 0.7 0.1 0.04
vincristine VCR 50 1.3 0.1 0.01 1.2 0.1 0.24 0.8 0.2 0.16
10 1.7 0.4 0.02 1.1 0.1 0.47 13 0.2 0.12
>1.8+p<0.05
FTIEHHAEDOZ VMRNASRE WVMRNAD T A5% 9 Tk wn
mRNA X O b [OERDP R 25720, RIS MRNADTE o | Fodincrease o0
P L zes 7 > B - HE A3 - N
FICIX o T—ETIE 2V EWV)ENMEXD 5, i\t eMP(10) =
mMRNA7Z* 5 cDNAND LIRS |, §_XT—ETH D L\ )|l — e = = ACTB
RCEBR BRSNS LT VDA, ZRLMRIA T VA eeo | 0 B = oA
Vo ZOMBIZACTB(N—% 7 7 F ) % EDREHERIET & 6TG(2) =
D7 (relative quantification) i o 72 & L T D BEHAY SN CCd(A“;
— . dA(0.2
T&BLLDTIE RV, —F, XW2T/RLAZ L D12, Hem I
(A) 1L TIEMRNAOTESR, ZHE, HEH%OmMRNAGFG LS VP16(20)
MDD ST, 9 RTC—ETHDHIEPMHEREINTVE, CPA(100)
NAHem (A) DK E REATH 5, CPA(20)
2.2 Ex vivo simulation® E{%xf| A:icélooz
. raC (20
K1 IIEBOEBRERO—F % BB & L TIRR L7229, ——
bbb, f@#E AN UIM0.07 ml% triplicate TZ LE 4 DNR(2)
PBS(Z > b T —)l), 100 mg/mlPDrituximabPifRiGHEHE (V) > DXR(10)
¥4 ), 50 mg/mlDtrastuzumabdifAiGHEH ON—t 7 F ) DXR(2)
(& b ITAE I P B R PY) , UL HIgG (ko > b o — L FE;*:(Zi
&L ToOREBREHERIEA, HAG) 2R, 37°CT4lkei S MTX(50)
XEfBIZ, T hO—)LE LTOACTBE A » & —1 1 % D,
> 8(IL8) ®mRNA % Hem (A) “i: 12 THISE L 720 EAIR TR MIT(1)
L LTi&, SYBRZ' — Y& -7 7% A LPCRIE MIT(0.2)
(dual hybridization probesi®) % >, HHOMHFY 7 b7 « Xﬁ%
T Ao COHili (b 2 Htm 2 E S 5 £ TOPCRIEH) % &
L7zo T OFGR, triplicate Bl OCHHD /N7 7 F IFIEH 12/ S 2 MANSEOEABSUREE2 255 71b)

BB IZHAT22% TH-72(F1 ), U TIV¥ A LPCREE
HAOHEBRMEIZIEFICEVDT, ZOREDSHIZYS 20 R
DEHIITEDLNDE 2D, ‘1 D3MEDOCHEIZZF N ZF 4L
HkTH Y, HIMEROEY, mRNADKEE, cDNAGHK DK A
Ty TORMTHEILEEWMET DL, ZOFEHD/NSEN
HBRCE 2, /2, TNLDOCHEEZ > THREZITH &, &
WD/ N E W72 12, trastuzumablil X 5 D $ 7% % ACTBD Ctfili
DZEAL (20.25F20.6) TOHEEVPAR LN, ThbLEHEE

Fig. 2 Results of sensitivity test for anti-leukemia drugs in Table 2

D20% T (Fold increase = 0.8) # HH LR H T DT X7,
E 512, trastuzumab & BEME T~ PO — VHAGE b IZIL8%E A
HICHEET 2 2 L HHERR T & 72, BE BB DO/NT Y X8
KEVWDT, ACTBO 7 — ¥ THIIE L 72l % &/~ § % 25,
Hem(A) " TIZRI1 DX HIZ, MHDF— % ZEEICIRRT S
ZENTEXD,
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Table 3 Expression of mMRNAs in whole blood stimulated with various specific ligands

Fold Increase

PHA anti-TCR Ab HAG LPS Zymosan
T-cells TCR FcoR TLR4 TLR2
mean s.d. pvalue mean s.d. pvalue mean s.d. pvalue mean s.d. pvalue mean s.d. pvalue
Control ACTB 09 02 ns. 11 01 ns. 11 01 ns. 06 0.1 0001 06 00 0.000
Effectors TNFSF2(=TNF.) 33 08 0004 14 04 ns. 15 02 ns 94 18 0.000 110 09 0.000
TNFSF5(=CD40L) 339  10.2  0.000 12 03 ns. 18 01 0002 11 01  ns. 11 03  ns.
TNFSF8 07 00 0020 13 03 ns. 11 02 ns. 05 00 0002 03 00 0.001
TNFSF15 11 02 ns. 15 06 ns. 54 02 0000 07 01 0018 74 09 0.000
Chemotactic factors IL1B 20 01 0019 09 04 ns. 20 01 0021 48 09 0002 44 11 0004
L6 23 08 0025 14 04 ns. 16 06 ns 102 31 0.000 30 06 0002
ILs 15 00 0003 21 04 0.006 48 05 0.000 58 15 0.000 365 28 0.000
coL2 2.1 12 ns. 11 05 ns. 23 06 0011 07 01 0034 01 00 0.001
coLs 21 05 0007 10 03 ns. 1.7 01 0003 51 09 0.000 49 06 0.000
ceLe 34 14 0008 2.1 13 ns. 12 04 ns 59 24 0002 44 30 0030
ceLs 22 04 0010 10 02  ns. 07 02 ns. 14 03 ns 00 00 0013
ceL11 16 12  ns. 12 03 ns. 12 03 ns 17 03 0013 04 00 0.001
coL20 24 07 0014 15 05 ns. 31 12 0024 49 03 0000 90 06 0.000
CXCL1 11 04 ns. 17 02 0025 60 0.6 0.000 12 02  ns. 33 13 0013
CXCL2 15 08 ns. 18 06  ns. 59 05 0.001 51 22 0008 321 102 0.000
CXCL3 15 07 ns. 14 08 ns. 64 08 0.001 35 09 0005 203 22 0.000
CXCL10(=IP10) 46 15 0002 09 02 ns. 10 04 ns 18 06  ns. 00 00 0.000
Angiogenesis VEGF 1.0 0.3 ns. 1.3 0.3 n.s. 1.7 0.5 n.s. 0.9 0.1 ns. 13.4 1.1 0.000
Immune modifier ~ GMCSF 529.9 1085 0.000 72 48 0024 114 57 0002 528 193 0000 5831 4437 0.000
IFN, 639.5 6635 0.002 58 41 ns. 15 09 ns. 1006 742 0.005 59 70 ns.
IL10 8.5 4.1 0.002 0.8 0.2 n.s. 1.0 0.3 n.s. 2.0 0.8 n.s. 1.2 0.2 n.s.
PMN ALP 192 48 0.001 41 23  ns. 55 27 0030 2.1 10  ns. 45 18  ns.
Fold increae>2, p<0.05
Fold increae<0.7, p<0.05
2.3 Ex vivo simulation D&ZERFEAN DS
B I 2A Cell death: Growth factors: HSP:
2.3.1‘ EIERIBOSHE p21 VEGF HSP127-1
R DT HFEICEL T, 20DF 4 T2 ToNb, Thb N et HoREoN
b, BBRIEA % IS BB S L, BUBEEAIC £ % mRNAO LA o N
RIOZRE % WET 56 (EEREE) &, & 50 Lof Ry Graneyme B AcE WBG factors:
RIS N7 FMER IS BV CTEE) T 2mRNAZ ffERE L TR X, Interleukins: RS ae
= OB RGHA OUIIT 2 ZALT 5 5% BB i v S
(IR 5 B o E R BE T HTHSEH O FH MLERR 22 v 4 o PNy
L 44 R OFIVE TR0 », H1 M55 0 & $ep e (%2, e TNFSE- A
2), FLEkAH ¥ 2 BEFEH & 1% £ HE52 75K(Fey R, TLR, iz TNFSFs o
LXR, A70 A FZHEM)O 22 E\HET2 L% 7T Receptors: mggg% s
ZA ML LCOEAHPFHIG R E 2D, T2, B2 TIREE iy TNFSF15 =
s — = g o e CCL:
KRR BRI 2R L7z, $4b 5, &l 12fEEOIEHK] % ghase coL2 Cytokeratins:
Z IO SE B S ML RS & 7 0D 1/5 0D 3 i 0 248 -C A R o hrasFiA o VAT
. . _ . TNFRSF1B
WL 7o, Mulnlds % 1k 5~ — 71 T A cyclin-dependent TNERSES ceLs Housekeeping:
. o . . TNFRSF14 —acti
kinase inhibitor 1A(CDKN1A) & 7R =L A —HTH 5D TNFRSF25 CXOL: £
. SN InsulinR
BCL2 binding component 3(BBC3), B L Ua > ta—i& L e T
TACTB® %mRNA % Hem (A) “ 12 CTHl5E L 720 i85 F-H0E S
e LTidTagMan 70 — 7 &2 fio 720 7V ¥ 4 LPCRIL : =
#+4  Ex vivo simulationiBl EE X &8 mRNA®D — &6

(hydrolysis probes#) #$RH L7z, Z D&%, Kb % HH]
ELWEFZHABRICKHTAZI LN TEX /2, 2OT—% %
BT 57720100 % % M =IE, 0.07 m/wellX 3
(triplicate) X 26 (128 #I X 2 +2 (a2 > bu— )L & LT
PBS & DMSO0)) =55 mlli# X% 2> 72,
2.3.2 MERIBEDSEE

K3 IIIMBREBED 72O DFERSME & LT, FRRAI2H)
B ENZHMERDO ZFEMRNAD TSI T — ¥ 2R L7z, $74b
5, THINEHIEHE] & L Tphytohemagglutinin (PHA) & HTTHINE
ZEAETE ) 20 F — VHifR(TCR), FeBAHIEHI & LTk
1 Tffi 5 7-HAG, HZAIEIE L L CToll-like receptor (TLR) ® ¥
4 7°2 L 4D FNFHI T B % zymosan & lipopolysaccharide (LPS),
BXUaryhto—nEe LTHEBEOPBSE 2> b E— I VIgGE A
vV, FRENAIM0.06 mlE37C T4 BHIE L 72%, Hem

Bir{bR 77 = AV L R —k No.53(2009-10)

Table 4 mRNA for ex vivo simulation

(A) "EIZ THHMRNAD FEBIZEL (fold increase) % Mll5E L 72,
AR FIEEE & LCld, F1HEEE, SYBRZ Y — il 2 f#
o721 TIVE A LPCRIEER Ve RIDT— 5 2155720
B 23 I 5 130.06 ml/well X 7H#1] L X 3 (triplicate) =1.3 ml
W ELRPolze COWRET—Paba—LThD,
PO R B 5R A 20 & O K FBRIEH 4 121.3 mID LK % f vy,
kD T— B &N b, DNAVA 707 L A1 LidE- 7z
BRTO, KT -5 Thb, TDEK3 DHEMRNAD ELR
DIUHCE L TiE k102 R s 72w, £ 72481l % zymosan
THI# 3 % & vascular endothelial growth factor (VEGF) mRNA
MHEENDA(FE3), VEGFIZMEFHAERFL L TR
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1,000

100

IL2(%Control)

0.1
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3 PHAR|EIZ &£ 21L2 mRNADFHE Etacrolimus(A) B £V
cyclosporin A(@) DRIIZIZ & ZE, FETF— 2P —ADBEEANER
T, X#k6, M3 EREDNDT — & Zlog THRR. AEIRIF50%,

Fig. 3 Inhibition of PHA-induced IL2 mRNA by preincu bation with tacrolimus
(A)and cyclosporina(@®). Each line represents a single individual. Data
previously reported [6. Fig.3] were transformed to log scale in y-axis. Thick
horizontal line indicates 50%

KIZBRT 20T, AL LTEBLLAVWERNTDH S,
E 52, MR TEME L /-kinase®proteasome,
methylation, histone deacetylase (HDAC) 7 & DTG E D %
HEIRIBIOY 6, F-MHERBERLE I L AT 0 — VIMEZR & D
CHIEBIZB T BDPPAR, LXR, A7 04 FEZHFEMAELREDT
TZAMRT vy TR MOYAIC, HIMERAAHE LT
(surrogate marker) R 3 ICHE U 72 FEE 2 T 555 b HESI L
LW, T bt MR IR o fFE R HE A R &
2 AmMRNAOHHE #1025 2 & T, EREFEAIIILT S 2
EDTE DL, AL, MEXHRE L TWEIMRNAD ) A b D
—#RE IR L 7ze L llEy, "N TV SAE—Tarrar
Fa—% Ty 3Ial—3ar$bY 7727 %32,
PCR7 I A4 ¥ —ikEt DA T > 7 2424k L 7ofEhR™ w 3
HDHDT, ERWICEAZMRNAIZH IR T S Z LA TE D,
sEHHem (A) " TlE, 0.05 mlD AL A & [7] 8 D cDNA % 4
L, BHEOL LV mRNADE A 1XZ DJFEHE % 0.008 mlD D
0.02 MIDPCRIZME D Z & ASTE L5, @H 134 L EICFHR
L "C0.004 mlI"220.01 mIDOPCRIZfEE ) DT, 1#fE20 5 50HEFH
DOMRNAZHET D LB TE D,

2.3.3 HEMROZERETOIEA

Ex vivo simulation|Z AT DO KEREIC X - T, {LEW R
7)==, BEAHERICE BZECRICHDHIEB L2 h
5D F—F O NZER NFEZE DA B, K] & O H RO
B, e, WRGH, £ L CHKFE%Dcompanion
diagnostics® A% 7% &, WRIAKIEHATE 5, T ERIGHR
WL T, =% — X4 FEHFE L TER2E 2 R23HS-9
TR L7z &) Al & o bEgse, CHk6-8, 10 CTHI/RLZ X
I, FEROMERB L OCEIEH T (L AR ¥ —EZF D
EVWILHATE2E DY TH L, HEOET=F) 7L HE
TH 5", F72, ECoRICoDHE TG FE ML % fH o 72 FepfEdn
ALY mTh, BFEATFBCELTLZ2IENSTELD
FEHTHZ, 2T, IColllEDn BARpBIE LT, B3 TiE
SeEHIIEI € & % tacrolimus & cyclosporin AZSPHARI 4 D A
¥ —u A F r2(IL2) mRNAFEE % % BRI I #3557
— T ER LT HTA VB ATERL TNRLEDT, Vi

ETHRWIIl 2 RTANEE ) TREVADL L Z D25,

B 72 B 38 D BE B C LD 2> o 72 Fr 3845t o th 20 B BRIR IR BR 12
BITTAHRNZRIRT LDIIES BT & TR\, TDH,
ex vivo simulationlZAERENTL MK & Ko &E 5% DT
ETHY, KRGBHRORNICT R COREMEEZRT I L A2ThE
LA TH B, FoEREEME IO NZ Y, b ME
EDOT—F%IGLIENTE S, FlziX, A v HEANI10
R3S LRI RD e Do 725, Be WD) BT 10846112
RMRVPEOEND Lozl )k, EHMOLARF—Dlt
BHOBEWEW)EHELRT Y5852 0 TE 5, Ex vivo
LWL TH LI OD, HEROD LIEHRTH L. T 72,
55 VM ER IR GUER 2 35 17 51 ) RAEAR B SEBRY 72 J8 5K % IR 80 12
EMCHEGTE2LEVIHIEREE S ZITNIELRSL v, Wb
B EBR CLEETHER L TH->ThH, & eEPyldFE—7T
E7% <, BEEZEMEHZEZ SR E ICHET 5. Fri
TR O TP RMIER OY 6, b NSRRI 2 3EHK] H5E)
WEEBRCIEMEICFMCTE 5 S ITES vy, FHFE, —FIE
EREEFBULNTEPURGERE S, BFANHC 5 VHERIR R
RO RHECAPEE LB HASEZREI L TCLES 2
W) BERFMHDID o727, CHR6ILE IHERIRKER LG A
I EEEOB SO E TN, RS L OIFEMFIEDO KRR T
Hb,

Hem (A) EIEARGH L TR LIz S ICEMZ D) OPFHAKRT
DD, R OF L & O TR O E—HikD)SH L iex
vivo simulationld W FETH 5, T b HIEKLHK, B,
D USHIN SRS N YORERIFEER G SO R E LD, b
L 2 ABEAEHINE RC B Py O ML D WIS 7% B o I TIIAMAE I
F— /5N 5 HESislet 172 5mRNADHIETE S &9
WZb o729, THODORED MIEREICICHTE 525, £
NHIZBE LTI OERITEET 2 LT %,

(3] DTPEDIBA

PuEANE, BIEH2%E <, itk b &\v7c, F5RTNCHUE
KOEFHATENEL, BEFEIZL-TDH, T/, EERFE
DE»SLHFHTHY, F—5— X4 FEEIIBHINDL S
e L THETHD, DL BPUEAIORBETFM AT 72
DIZ, PUBRAIOIEPIEH LACHNCBE T 2 R T-OmRNAK
BHELEZHANLZEFIfTbILTWwWL M9, kDX )%
mMRNADFEBGATIE, ERRPUBRETMICL > THONZIED
AEBERLIB AR R £ O FASHERIRIE T b, £ D5 HTHH I NG
FfL & AR T 2 AL LTOKRETH D, SEilla
BT H5mMRNADO B E X EMEICR L2 D TIE o,
—J, TOX) BRI, WBORBFENBW OO, Frw
VVBEELNT 74 M LTHYL, AT4 F7T AITH
W7 MAR (FFPEMAR) & L7, fis gttt 3562 &H5—
I TN T\ b, FFPEMIA L, HulEH] OSBRI
AWD Z e TEUE, FOIZX ) IEE FEOXIBESIC
TE, JEHIED A D 5 OmMRNAGHAST & BH A 5 A5,
PERFLMTCTIE, FFPEMED SR L < mRNAZ 32 Z &
DTET, FIHENDLIZE> TWid -7, KEResponse
Geneticsth (RGIfL) &, FFPEMAD 5 %)= & < mRNA % il i
L, oK+ BHE SN - FHMET 28T 2B L 72
(Danenberg Tumor Profilei?: (DTP#:) )20 20, 24%1id, DTP#:
&, mRNAZSHOMTIZ X 24 — 5 — X 1 FE#SHAMBRAR &
LT, F72, A= — 24 FEBRZEELHEAOMRS%
TTo T BHBEXAOTEFME L TEHTHE EEX,
WBEAZEITo7-DT, RIFEOME - FREEBNT 5,
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3.1 DTPEDBE
DTPIEDOHEE % LT IRT (X 4),

[DTPEDHE]
T "eremaiRn) RNAMIH | UTLETL B8
A iy CDNABH PCR E
= (RGIHEFFFI)
— AR R L
NFREE (88 H L)

4 DTPEDHE
Fig. 4 Flow of DTP method

1) FFPEMARD Gt :

JEEALEIZE D 72912, 5 ptmMEDFFPEMMARZ N~ M ¥ 1)
> - 7 ¥ ¥ (Hematoxylin and eosin) 4t (HEGet) L, Jm
EIZ X VIS DORE - ~—F > 7 %479, 72, RNAFHH
HIZ, 10 pmE OFFPE#MMA %L, X7 L7 77 A ML v K
(Nuclear fast red) 44t (NFRZ: ) 2479 o
2) JERKEOI Y B L

NFRZ: M L 7oMifk 20 &, FERBEMERBISE T TR BLIED e
L 7oA N D LR %2, #IIHN, X AH, 721, L—W
—<AruF A vrywHATHIY &), RNAHH ARG T
AN D, @50 mmeLl Lo EH ), Mo &EFEL
80%LL & ZB X HITT 5, AMIEIE, IEEMEICH~RT,
NFRYte TR YFE AN T, TNr HZEIZL, HEREED S
FEIZLTYYHLEIT,

3) RNAJHH - cDNAGKL .

SRS, & N MR AN g L, H
BAEEBST L, S H I 08, F721%, 7=/ — Vit -
% ) = IVikBkiEE VT, RNAZRSEIL, T~
754 <& L72cDNAGK 4T o
4) )7 NVF A LPCRIZ X 5 45#T .

TagMan 7 | — 7% w721 7V % 4 LPCRT, HIMWER
T OmRNA L, EDOLH) R TLHFIC—EEZHKHA L TVD
EEZONDL BT VT Y OmRNAZNMEY 5, TagMan 7 1 —
TEHETIE, MRS EETRICD CAaEESHE S, B
L —EDENEHE SN D DIZLELZPCRY A 7 VA (Ctfil)
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