ISSN 0451-2014

CHEMICAL
INDUSTRY

2013
VOL.64 NO.1

HWR SR AAA D= alb—=0

hitp://www.omegasim.co.jp




K @'ﬁ o A %S‘ﬁ;l N

Y5 FITIE T PARERE OB

B OF M-I B oBO#e

1. C ® [
Hpsmay, wWhwbd [RBA] E ES, B
MEER LTV, BEODLBREIEBT S 3 AT
ERET®»3. BEEFEDICLDIERE, T2l
ETIE34 5 4105 Ao TnAEY o
AIEEICE-T 1000 ALLEDENTHY, AD
OEEBr LB, PAOCEEESCEDSES
P, ETETHENTIEEILNE. BADE
BT L, PoTEREZED TOWEERABR
PERIZH D, REBBARPHEALE o Thbb
NOOHD. BETNER ABARERARZY,
POTIRSIEEEL 2ot PABPKEICIES:
HITTWHEZETHS. TN LEBREENERED
EEOSEEOELEDTE > TWIO»E L
v, BRAOETEROBAICIE, FEEm
CREFEOERIZD B HAER, ERTHLEE
ZEETERRHB I UBERROESS BT
LEPND. ERARVDEESMRET I
{LBAREOEETHRY, WhOHTEEFES
L ELT, TORZEABEEFFSDRET
HREIh, BRIEDIENL2-oTWA. NESE
DEEST S LT, BRETLA I 3Rz ED
BAA—7—5, RV =TOREZESHTNS.
BELEOR AR L TIIRESESOES L &
HiIZ, BEBRABEA~OFERIFETON TS, &
ETRESFBREEIBOTY, AAREEF0E
" Yoshihiro Ishikawa BB AERERELTFET TR

HEE i EeNs ,

“? Haruki Eguchi $HIHI EBETRERFHREHGER

FHEE BRI
How to treat cancer without surgery?

013F1EE

FRERELL, ENTRIBFRIGRZ EBE

FEETTND. L icriigin K ofERE

BiCH~D L, BRI ERRER
PHETHY, BRERDEHEAUE»» SR
&, BT LLEERBRETIERN.

FITARER T, WESEFEETIERVE,

el
ERIFRIE EEETCIER Y, BADBEEE LT
i ELBHTHREY. LD DITIEE EUE
ETERLENG, v/ 72T L H5BER
BRADBEREICOSVWTENTES, &bl
DRFEFERTADPEOPABFCONTD
HREEZELDD. BEDNDRLABERZEDTY
HORE, H OF >ERENEELMBERICTE
LizbDThE. WhOI—REERT»L, Z
NETEFRONE L 2o T RWER RS
BT ORETHLE. JEOY—ALLT, 5
WIZBEE BT LA EBAEVRETAFE
ThHY, FEBEEREOFENTHD. ERE
BT AP ERSEOERERETHY, 4
DHFBEORZ )~ IR B AR PHEEE
RICEHORRBICRILREBLR2BLEL0N

2. REORAAVBERERTDES

2.1 BEEEIZONT

DA TIZREATTELTSY, WhwaR
I EEBRFEREFOEAL SN EBE LN
THWD, ZAVUEBAMIBOBRAZSTEER LT
WA EEDbNDS, —BICHIREED FRILES
T, BEREOCLE L X HICREEES LSS
EREMLENTVD., ELAELNTHWDEED 365
BT, bRbhOEOBREENERERZOT

ot i

el

SEIN




EES TEEEESEETS.
Bz ERmE A v P%y%yVnggéf
??:w@y&~mﬁa,¢&f@mﬁ
A EAR R FEREER
37 ETRAETRTOTHE
7.‘:3%’4“ I EELTWL. ——i”
FEEAERBZEEL
@vﬁ7mt@%mv'thTx%F
3 &, %3735"65-%;%"*’*1‘&734& F L EE

A2, BEREWE

*"( 47xm“Ci’nL&”‘fi<

e:Ei @ ETC
ﬁ%@@wa’ﬂﬁé’:":@%{&z{%

2 & k ﬁ"i"’i?’?‘”‘??@ VIS AEREZS,

i

aF
N

m‘jﬁmffﬁ?ﬂf‘?k %’L Lm
RN EVD T EBE
24 5’7"5,‘_«&;??337%0 BE @L‘Eﬁ?«’l\

ENTRY, BADE
%i%%?‘; BT B’f}k@mm”{d’)o/;&

éBKm%ﬁio&

T

i

ARG

9{9

>~

i
m}. 9k

ﬁan/‘}@mf_‘?ﬁ 5,
3 QC%}A,«_%% U;

Yk

a8 2 oov ot A e ot g

o

ek
E
ﬁ

SR %ﬁﬂ 0‘ 0k

G w9t v
A o of

SF M

& O

5 l‘b“)%‘:’f DT
07”’6’) T 60 EADEBT

AR
T
fEiy
&

h—*mo\

B

S e N R A

B9

q}i
e
0k

Kmmﬁuie
ﬁxm%%n 425 F
& cﬁ’b TWD 73,
L TEZIEOR WS

EERIZVLOBLE

7§§Nﬁf‘5®f7~"'ﬁ53u— L/ i?nn.
W, PABEOBETRER
AaY 6’)‘(’3“&'('?35@ Sy, Jm A

1
m{; Y g

e

-

W

o
\.'« i
o
E%
3

3&015"“73"

Iﬂ
i3
i

b

ED@ L”NV :3>f5 BT
@ﬁlj?‘@m%@“&f?ﬁo &

7B c‘f‘)n wc»,

b

[

LTHENR T o —<2 AVTEREMNTSZ
EBEETHD. LIRS LTS
BRAICESRZAMTSZEBE LY. 22Th
ﬁ§@%$Ant@ﬁ,%~%me%mubk

HEBEEFRTHD. INIEERATI 2HED
""‘"'iﬁa TEEFEES, BRABE=AAF—2FB LT

PAMRBIC S LTINEZ T, BAREREES]
FEITHOTHD. ¥R TLEEOKDOES
B, HIOOBEEIC I Y, BEILBEEBARLE
CETIREVMERZRT LB TE DD, 2B
METHEREENATWS, LaLa2ids, BESR
LLTHEST Lo fiOFEIE - THE L v
T, BMEEE L TITDbRe0TRZL, Hok
ﬁﬁ%g‘@iﬁafﬁ?ﬁ? LT, HaviiEmzEsL L

THEATENA 2 B EW, MEFSTTRLLDIC
BWERMEE AL, TOAIIBWTIZERSES
CHREREREMIN LTLEESRLEZ BN

o 3

2. 3 ERMBFERIZIONT
EESEFEFMELT, “mﬁ%’wfﬁlm« ro<T
FOERTIVVAREEIE L TRR I SE
B, DRETLEAMMTTFEINTERLZ. »oTo
BESR TP ESRER LES=ERD, EETIRY
RY—LKIZEELEY, EFILF/a—T a7
ZRL, BRETMEZEOE IS aBEET
PERENTVWS. LaSIKARTRERLIZE
EEEREERSY, ;«F?’K@ B TR
BAENDCE TV, RIS U TImEm
THESNLOR, BESHNTFEVEERRE
REIFETHD. v/ T Ao TEE
E7- NanoActivator & V5 A FEEBEIIERE &,
NanoTerm & WV 5 & TR EN TS B LSRR F

OEEEIZLY EUICBITSBEIEZET T 5
BEDQLIABGESL LT, #EEZED

?ééﬁ,?f mﬁ7ka1m% ﬁt?
g

iz g =

<, %’%HOD% ﬁ“rf%@p'ﬁﬁ wwo’»i’r‘”*:"/ N
JEEENCBISETERREAL, BE2E
&3 éa‘.@_,ﬁsf [t »WJ EE CELESY
BRANIIIMET S5O TH S, %’5331’@*— L TRERE
HFEERLTWIEHIL, BEIEDTEERLL,

eI




A

14

RN B AMIOREHREIELN
ﬁa%wf,mw@omsﬁ
L RAREEHEICH LT,
%ﬁ&ﬁ%ﬁma@§:&ﬁr

&
oo 11
Ay
o

S

ot 7t
3

s

A oor oF
m;&%

l.

0%

Q

\Jv}‘

£3

oy B ]E O A
ol Bi m e 8

¥

W”%w&ﬁ%ﬁ@%&%&ﬁaﬁ%?%ﬁﬁ
Aéﬁ? PEETRPEMBCRERE

fInENWE ENDS. JHD 2%%@%@&1%?&
D, BEERICRERECGR TS, BifcLd
BIENEEETH D, hk%&% s & LR

BOFRESZETHD, witAFE LTRTFE/
oI RREAENTWS., BEERRFHTH LB,

vt

FRIZBOTTETHD, 5 EEFET 0%
i, DL RTERBROR ALK %;”C,
- 7 F— RO R ES EU TEA
Ena@,%ﬁﬁm<.tﬁma%@ﬁmﬁw
FikLoobh, BEREOASS—I =y
P ET, FERA, WuESA, TVERARE

o 9

x%@&LT%WmmmLﬁ$@'% BEED
LTIUEEEENICE OO T, £~ ST 4 —XH
vﬁﬁﬁmﬁ%mﬁf%&TéW%&ﬁ b)
) 4:%5&@ = E?a%?:ﬂ?éﬁ%”%ﬁ%&
3 A DTS

8"

BEIIBN

= ﬁﬁ)’z‘ﬁé@%:@ f?“"Z‘r To/BBRENLTHD. W
bR BAEED ;%@%m 6%@9751
FEANWET Y 74— AHOERFEEALS.
BEAZLLTEWTNAI IV ST ATHS.
MRI T & = Tigges mi& SEREORARBED
REZFZHL TN, Wb S AEERITEY
FICEAZN, BEES~oRFEHREBTER

Pofod ENTVAY, A#E T NanoActivator
WL AERESIMIThR TVWIRNES, &E6
BOwRA=2IRBET, KEOAAL 3— J:*)'ﬁ

IZ# VT, NanoActivator & NanoTherm B v
BERBIAEEENT VI BRERESHE.

Azif)é’r?""f:}’f,

"“wﬁwwwi :»:
L 2w PEETITTWER A
%?6%%@mméhfﬁ ,:ngﬁﬁﬁmv
BADRETHo T HWEAAIH LT, B
RIEEEOBBIEA LEZ LR TV,

2. 3 EBRELERMEREROHERIZOWL

2

2
B, TFE=LERL S 7“-460’3?*%*“1’&?&51‘, AR
%&&@SW%%?

OFREEBICS LT, BIBHTIC ks
&ALT,&%%%%&%@% ExGEET

E
EoTHREDENELIIMETIZ &R
5. BEU TR TWaAEESRIIENT
L, BEHEBRELOHERRBIZDR TS, L

ot B
i,
O e“‘c Rﬂ 2l

PRAEEREBE L OHBES Lo Ty, —
%‘—ﬂ";;} é:;}"};% 9@%4!&\7\4_{ S ;F}u ‘m»un%’ff \“%‘j-p

3
BAFBEAEICEA LB ST ERkL

b%%,:@ﬁ%ﬁmﬁmﬁéﬁﬁﬁﬁﬁﬁ“'
LTLED. LESsTHABIABREBIFIZENT
b, BOZHDITEELTLEIDOTEEN LS.
FILTEZLNDDN, BUI L - TEE L2V
BARITED. BOIVTHEMAAB B & HEER,
DEDBEEERBALOTHE. IO SRE
LAY #BOHT, HDVEEHTADLE
ERpLPEERTHEECRRETH D,
2. 4 2EFMHFEEHOERES

THI KE<mBM%@&zvh1VV/@%
FrEBEARFHTTVWS. BT b A
HY, HEIL Lo :é“if?‘g”é?ﬁiAﬁicﬂ
D, IOX D REREROMEBEREED, MEo
BREMIC Lo TET LD, MErOFEET
REENTHD M“H%«i@%i@ﬁ%@*?” FRIT 5
fEaEs ED—D0h% ;"“ﬁm “6%‘9,
f %j{t‘""f E—“?Z RO E R éz‘% NAHE
ISR EREENE ‘”fﬁﬁmﬁii "«‘m@iﬁ
FA TN, ZOWEEEE LTEENREDR,
SRR THEIT T oAy 7 T—E R lET
S7FNAZY L THD. TRzl opEdg
NEEFENTHE= VIR - Tx— Azl —
DS TH Y, G050 30EMIT A Y 5 TH
el DRETIRPEEL LTHERESATY
H5DT, THEROFLEWEES. TF=LEY
97 YiiE, BRIBEOF I FAT7HHY,

(
o

?3'
‘ir‘*é r%‘

7

NENDOY T 5 A THEEBRECERT 5.
m‘»}v?,ﬁvﬁy—- BEFIE, ATF=FI, o0
Y WEEHBEEERBIC D > UEE L E N5 2

JL;,/]\
“‘”“?&/{Eﬁ Lo TLEES

g
m@é@é‘ ﬁmg BHEB, VwhibisrhTFa
Z I TR D & OB RS R RS ENE

(313




gk
8
:
%

=
“Tm@m HRRTD

IS AETIEERZBUETOR, E—R
BEHESAEDNAE., OTALEERBESEZEY

"
"(I./»u

ww\mrvmrx

‘ﬂ <

b e e A S s, BN LA [ET R T
IWTLEW, £¥ ZREMERE

7
"EA TR, BRENIHET S BEENERE L

IOFERSTE DR T FNATY THRS.

200 BB LB IETVF AR Y UREEIIR
T, BEBEHRAS Y- ETG, T
WEEY I T ERENTNOT T FA T @ﬁ%

A

LHIET OHEEESBUHLE 3 o

%&ih%@m,?¥:»&Vﬁ:~vﬂ¢@
ERRAETHY, WhRaEERLIIFL
CRATF 4V TEFAFHBLT, &£97 454
TIOBRERFHEEE R -2 L R
FROY T F A TIOEREE R TR OEEER
BrEINE, WENLEENERIIY - TGEIEN
=30 THY, BENSHOBEE ZHER
TAHIENE, ThETOESEEHTREE TL-

3,

TInbOFHEELERO, LEREED

i

o

EFE A F o OREEERICOWTIE,
J»I NERTOEFEEELE.
CEBREORHFEEORTIE
Lﬁzg&mmiﬁgzuhdw
Se@4E3AE, EEFBE ST (HOMO, LUMOI,
FREOOTERALESR BERT Vv

ST LT,
TOBFRIERTH

T OBITIEIA
CRETOESS
Eﬁ@*%&ﬁmf
i, @’t’é‘@"@)}

E@éx EE%I::W'*L
—ﬁ%ém;ﬁé

Lgaﬁ LT, B ?ﬁﬁfm
ok LTo, SHICBY
i‘?&&w*,ﬁhf\zugl

F Y A

He

ﬁ?




REICEN L, ToALE—EERENICELN
#ﬁ%&%@@&#.»tf%@&ﬁ%ﬁ%%
EEHE

?ﬁ‘@‘éiﬁﬁ: HD. L;’c,ﬂi‘o‘c, z';?%i‘%)i_é:@;%

BOEBESHEETEOLAYREICEETSH
& E-EREHEARVHILICLVEINCE
Bir, EEOFEILEHTEEILPTES. —
BCEEOER TEEE LV RETEEON.
POk EMERBO TR ) —= 0 T emit 52
EMEV, TOBICARBELFEATLI LTS
DENBEEERS.
B—FEHECEEPRIEDEONTLS
AEBEE, Lib & HIKBWTEBMEOR
EBENTWEFETHE. #oT, EERIC
HLUTHRERINTVARNE S XS @i
g Z

. odubi ®w07xwz Y L EsE
%%%fffzé\é%“@& . BEENRERHEEOEE:
%,& LTz, L Z; u&‘%%«l‘imﬁ@%?‘:%

33

PO

=T, %«i*““’f’”%&ﬁx% FECEAEILND, b
J}’L»@E’L@ G EEE S EA%@m’ﬁﬁwg}ﬁ: x, T

TS
ARal VHFERO—BICEESEESNRED L
BiEo.

TN A= Y VBB S i,
ESRiICLoThiERS ﬂn§:ﬂﬁiofg%
{LEHD—EICHENEEL S B e BFHENn
o, BROFETVWDOI—REELLEHE X
Y —=w 7 LinER, SEoBEELey0E
Eﬁ%%m ﬁo%‘%nbmké%ﬁmmm

LAY &&@ FIC LT, ERAFULR
iw—*;f@f*#;ﬁ M EAEY, Whd HEEREE
DHEEHFELIZ & ﬁ%%bm &A%wmkm.

.5;

?*fﬁw ﬂ%@"”‘%’u’ﬂ FRT{LEHBRE Y, MR

S &%&%ﬁ%ﬁo:&h%,wb
m@%ﬁm m%wa&%ﬁxéﬂﬁ.éigi
RBREEERSS, 0L D AEiI LTRR
BEEEIMZ S - THRWEIDESRE S5 &
LY Ui, BEEORBAE L OB RODENE,

%
g
Hi
%‘
|
b .
& m’{‘
Pv {f
P
SOt T
Ay

B b

DREOBREREHUROETT, EEE
%i*t@*b *gyﬁﬁﬁ%a@ﬁ&&Tm
T Twnad., Lbois bid
mﬁmuwﬁﬁfﬁu@%&*%ztﬁ,
HEOHLUNHEZELHTZ & 3§é>ii<

T 5, x:vnzamm Zh#E m@,.wﬁﬁz
%@ﬁﬂ@

el
z:;f

;\

Ve

H

B AW Eﬁ%
Oifﬁ

Q
85“
e

]
ko
TP
l(
‘f
ri
fi
|
@
{3
3
%

o]
.
v

¥
i
& fiF o
B A
. k;i’g
TSR

>

&
L
>
[33]
i

-1 { {
\') P I

K%%* %H%

v
@
%%
bk B
i
=
Ay
%
o -
i —n

5o
TEFEPE

{1
y
et
[
%
W

G Ao

3&‘ {“:»é» S‘. Q)‘
[

RSy
~g.

W
e
m

N
#oor o & o

, MFEA~DISERMTPAT
, /’G'J,iéﬁﬂ o, HBED
Y ﬁ%&%“.%*ﬁ%ﬁ
Af‘%“\@‘luﬁi {57 0o—813E
BELLOPEOLELE
&@aﬂc%ﬁﬁm%fu,@J
5%&“@“§ﬁﬁ§@®é
REO—FITHY, pbhbi
WE Lok, BERLESR

T, ¥ Lwﬁ%@w%
%E@ﬁﬁﬁi“x@&ic

94

L‘-“{\“

li

it
LLR 8 uﬁ

bﬁi )

é‘u

il Pt
e

<t
o

%\5$§%5ﬁ¢;%@4ﬁ

o
o M A
71 o

il

o
G }ﬁ% Ry

0

éﬁﬂ%

4.
-y

N

B e 3
Am R &8
. { g‘

<
-~
o

|

8!

-

D

Q/&.g‘
i

PRV L B e Y L
OB e b v

[0 g §F 0 b
- "
/e g W TR

n
N

1) EEEEOEE, 2011/2012, 58408

2} Dudeck, Q. er ai., Investigative Radiology, 41, 527-335, 2006

3) Onda, T. eral., . Biol Chem.. 276, 47785-47793, 2001

4} Eguchi, H. and Ishikawa, Y. Lerters in Drug Design & Discovery,
4, 434-441, 2007




e

L5 ZvlV>

e




Development of Magnetic drugs

MEMIASARRESHRN EREIBMES $68 B+ (E5)Y,
BASHIH SEBEABERRTHERNCHEEEMADN =SHHRE (T2 e
AT, TTORSHEP?
Yosumiro Isumawa®, Haruxr Ecucmr?
Cardiovascular Research Institute, Yokohama City Unfversity School of Medicine, Japan®,

Advanced Applied Science Department, Research Laboratory, IHI Corporation, Japan®

TSI ATHE, HRERERVEST] LtoAxo—#
Yoy i, BREROESHOBIEMEDSN TS,
WA, TTIEFRTHICEV TR LI EOEME
AR, BEPS CFERRUHETAFRENLFEY
BEWLo0HAOFRFEOBERIZE S, L by MR
O] LiELAFER, 208F L Ithho THERE
RERITER B EEFTEREREIBLIISTTEL.
POTOEDPL S, B»55O0EHRKE, TTICAE
B2 b DAEOKEIZBVDEDOH D BT A
CUSHFBOHTE Lo o FENLSIE L % Y BCREED
FATE EIEEL, BMEEEYEL, EAEICEVDL
ZEEEFE LA, BRI LB EI r EWHEREOS
—ERE & T, Bl o oRE LI B FEW O RSESSE
DEDEEE 25, Bk, FEOBERIMSOE
B E ENSITESETE S ETSICB TS hE
OEEERTHRELTWIES S,

L LR BT D L, BENECFEOHHOH
EREER, TORERCLEI-AILETSE, BHO
BERERE P OIS DA E O BRI N E
SENANTHIICEEL, TLTECRESE, &%
VEOMEBENTE LT L Tviol, TOEED 57
—DHOTL Y HE] btz o ToObhFEOCE
HEEOEEND o7/t QVERD T v /80 7 X F v i—
Ty TOEELEERFOTHEIERTS
BLTwhEtdwni k., LEBIERIIAD, +h7

NOEERTIREE), FEEZENCEFHEAMESE
HEme, TOEERICEBSLEEE - - Xy
L, HMEOEBLEBSTLL LR BE D
EFNiT 2 EO#ET RS, BRTWESICEENEL
ERTHICZERHTEI LR, FFATAEL Ty
P LB B, BEOBEEFROMIE, BrHRR
PR, WEERLOWYHIEETLSIEEENTLES
kS5 THB, FLT, HEWEERNTHEOELTED
TWiE 9 Bz, POTORBEREZRAL, ©FTEE
BRIELTLE o/ LirL, SEQOERRTIIAR

LTLE o728l Th, DEANUMSHTHEENED
EIZENE o/ dHLWERE LTEENEDEI LR
HUVEZLELLND, LPBIL, TOEATERD
FAHDIEEDTHE LV,

ERAHOBETESH TH AIHIE, HMEHIREER
SR FHEOBMETNETSBSICMEL, EvictEF50
i B, 10EIZEHNC, TOMNIREESERALT,
BESERFO—~TRE L TORETR - THIC L 5 EEE
HEEIES hat o7, METRESMHEZ, XFEBY
EEMELEHENEIATH Y, HITRETESHNTE
BtV bz P o EORBEBEEMMThILTW
EEEHRLEVIEELIERTRE - A{EBEF RGN
T, ERFEEBEIREERICELI LN, TATLE
E2IGEOBEETL RoPNEE0BEWICT, ThES
HOMFEEEEDIRRF —BREIT, L OHFERM

88(2204) | PHARM TECH JAPAN @ V0l.29 No.11(2013)




FIHIOEWNE I To 2O EBREDE o DT L ko7,
RA S —RBRTIE, ESFEEFETEFENEIIHED
FEZHEET 5 DICRKVICENT -7,

EELOWMRETE, BELTSEOMET T TE
Foo AERESIH O BLIEEEIRIC I AT F Ly Ul
MTahh, ﬁ““"=>@ﬁﬁﬁ%xm@ﬁréwaw
I, MBS LB E TR EROERE S T —

MRRAS 2 F—=RFThHSH, LP32ILHFISI o F8E
&%ﬁm ZEEGSHOGEEEEIFZ LI e s, &
EREMEERFED I EFHEEL T E, 27T

”%%%&ﬂ@bwﬁTﬂiiVﬁM%ﬁm gz

LEEEOBECTHREZETHETFoNBY Y F—ED
LDEBEAENICT I L VEfERE O 2R N 2
EHEPHETE DR T THS:, TOFEHORED 1D
PRECTEEFETH LI N FNY »Fo/8— EEE

EERETT-IVOBEETH Y, IDLER 7=

NEEY 7 T - EOERNLHEFE LTHS R THEY,

FEERFESIZS C FERAESETCOASCERERTEL
AV R UBEHERTH), TOMBH TS TN
AT S OFBHEELEY TH S, TANATY FIZiEE

ROFHEFEREN TS Y, MECHBE 22282

BT FDVEEY S S —EF T8 A TR S BIREE
HENTE. JRLOWEIE, EREL L TORE
ERRT v A, BES OO EHEY I Y 2
FiIialb—Sa iz VhbWETAvTAITET
NVEWICEoTHEOIN LD TH L, I oMmiTix

METEERNLT v A LB REEHB L UE IR EST

\

o

a

T4 Y EFIVENTITEERETH L, DT

%
T4y

Ji'f—"-*?}lx;éir?ﬁ UL -SSR b—T s
LTz

iz, ERFEHOMBICE-AEEEEILR
T EbhE B, SEAMEEE
FHEN S TIRE—FEEHE LB V28, ThidETF
FEOBEIES EET LEFEORECES 2 51T
ke, WEOYHENDEELTFHTLISETH L. =
NIE—#AOENE L ASSHEAEYESEOWRTIER
Zb—F A YH—FRER RO E LAETFHEOHR
?éb.ﬁ%%&@%@ﬁ%?%%a@k@x$vbm

6 o

FERD L O EBREOMETHNI TR L TH
cuﬂmE%% ERW T DR, FIT, BEE
WERET VAT YEFEEOERER T E—-EE
ErEIC L D EAT L %@ﬁ%ﬁ%%&%ﬁ%%%&%b
7o WFTIERREREL IRV o T RAEONT X —
—AEEL, EBFRF VI v VOB Y, ibhrE
mggsé%:ba“fhék#&&w“%ﬁ@ k2o Tna,
FOERZINGA—F—DH BT, BEFT YL TICH
FTAHBEREZRT L) LETFTRET2OFPHEET
Hol. BEANEEZEVT, BF L4 0OEERE
oW TiE, EBEFEILVITRTOEFTEZERTZ
ZEk L. BT RA Y USEE OSSR OR
FHECHEEEEFEML 2 EMNEREEETEE
T ole BERF Y v VOSH, EIHBEESS
(HOMO, LUMO), E5ICEBHNEOS T2 ELH
Rz, BRZBETHEOERE BERF U A LOETHE
WNdoT, FFoINEEY TS F—EF7 54 7O8RED
FRTEDZ L P72 (F 1),
HIOEBREHWEFRTIE Lo & LSFEN2EHIC
£, BEFECRAEBREHHIEELLYE, IOBITERE
UT OBSERREED I LW TER, 27, 74 v F 4
YIEFNERLETIEEOMBESE TERE S TY:
5 EEEOFRBFEN T, B S Vo8 s O AREES
ETHD, AEHEOEBETIRIC &é%ﬁ&@ié
RS VRS HEBESTAOPORN T DT
Bo FDZHF N0 FHEEDPBE S PIIR o T niE
BCH LT, TOFEFEVEILNTER Y, 2512
R EOBERBEEBIIF I T ICBG Y H B L
?ﬁﬁ@%@%@&&%git,§/n7ﬁ@&r 3k
P

BUHT TN

\

fet ql

ﬁai%:ﬁ&%ﬁfﬁ%b . BRI T EUHRE R
RIEZCLVIEETERT I, bLLATTICEBUEER

e oiEisEriEEr LTHEY, FoEEIIIR o
AL A HECERAI P TENE BEOR S ) —

B HASE OB~ EIIZ, LREoEEEE

# FEHEEEICEY v ‘”"““%@ﬁ&.®%§§7‘f
a~ f%@,%%%@%ﬁﬁ@&f G TTRETH B
BET 7Y A TOERER %%@EEE,—%%%”&% S

DL AR % SR %L.%:@%%—ﬁ%ﬁﬁ%
SRS NI A B Y i, £ L TEOEENC
*&%%@.@&@%7&4?%&%%%@?%:&%

PUARM TECH JAPAN © Vol.20 No.11(2013) | 89(2205)




B’1 7?»230>§§§tﬁ§gﬁ?faﬁﬂﬁ

HEETH B, LIHFoT, —FHL Eo3E0IEmEEs
EEHE ALY TICEET A2 8E, B-EEE
FEVLI LD EBINObEY T BRI LNESIZT
25, —BIIHEOHBTRETE S 5 WiZETHESEO
&S RltEHERCTAZ V- v T2 2 &3
S, BRFEPEITL I ETCRMEH D IEICE
LEBIETTHB.

BIERSIETIZ, AENCLELREE LagEIc B,
Rt L ESERERIIEHEVLRTHREWEREREEB
R, —RTAEFALERERETLAELNATLE
I o FOFMNBISHEFNIIZEBD T BB TL

A, MENTE TEICHELET B8 (R L
HHEODTHRE LTI hdboize LizdoT, EEMCH
LTIES BN BET R OB L TE . &
D1 OPRETEL. LAEEFRETHI 7+ A2 Y

CHUMEEBBOZ LR FLERLERTH ), EEF

FEIED & S 2 YBEEOFEEREE LB VvL, #
FELLHETS5 LV, LrSIlERTEORMIIHE -
Tis, BERMETH L. EFL>OBREEER{LeHO
B, EEETHI2LEELRVWEEY. £
OFFFEEDS, BRI, 2oBROLIIHRELTLES
Fel EEoMITTHD, THIZED T A VEE
HAAEO—BICEESR ool T+ LA DY VEEA
CFE s RS, EFAYCEBSIICL T

LT E NI, Tht > TESEROBER{LE
IR EE L0 b OOFEEFER S .
IO EBIIEFFREEEETH LY 0
HE-FEEITHEE RV, vwho b —REESR
&M A T2~ LIRS ) —22 L
bas:t- ﬁ@@ﬁ%%@faﬁ@ﬁ A A
FUEHHL TSI e HORFRE T X o T
HETHBZ EPFEREN .

EEmaeEis, MEEETERETL I L0
L, THUSEEME L VS ESEY, BESWRE
EOREMBICLIBEROFEEEZEL TS
HTHD. DAEOEZEF TR, WEFEL
FIRFCESEIIIAET D, TOLDLHEEOR

ETHBERLCEOBREZTEFBIIADLER
ErEzY, BEAOESHREE—AFORE
HBEIHEDTE Ly, IMEEETM#EL & T,
BE L TEOWMAOMRE S OWREOBRIFE o T
VA, EREGSEE SO ENC ISl
Tw%cu@ﬂ@%&@ﬁ%%@ﬁ@%xgy@ﬁéf
GBIk, WEBEFEEFFULAIERYE, I£
TIREEFELANVOERELVEDHBT 54w,
BRENEDLEET Es THEEES %
HELISEZLTY EFITEEBTIILNEDT
HETHDH. O, HHEFEESESITTHEE
CE BN LEFE BRI Lo,
FEINLHEEER/LE&WIC, SQUIDIC L A3
LB L o T, CAF U YA N— T OHEEHE
LAk, WhOLHBMBEAOERE L0 LA
Lize 25V 0RO oRz»ciE, By
BHREERTLOLH D, MERETE L ERIEREY
FEEol idh, whwd [ THETE A
#H] OFWEEEITRENIze —BFT, CAFUVVAN—T
OEEEEHRBSHMN(HS v $ > e — 5 —OFRE)
[CEoTREHTE, JHhEZORPFAFTLSHZIHY v
FrOe—F—IPTEHLBMBRETETLHILETERT 2.

L7z T, B

Fho, HLIFLHESFF

RBOEFRCBIERVES
A DFFTCH OB, BB Lo THAPFFRL-E D
fiisy gt 7%?:3 NTwde 19HRICZ - T, A REZED

BTy, BGEILIAERIII o THAYERLA
ﬁﬁ%@%t&@o,hﬁ%@ﬂﬁ&ﬁ%ﬁ%ﬁm&

90 (2206) ‘?mm TECH JAPAN @ Vol.29 No.11(2013)




S EDFIBENTV S, & HIICEEICIZESEFENC WEBFEI BoERERELON1H#EY 5O, fE
FAERICICBT 3RAFEN o T bk, FAMLERE ﬁ%m%%w%waﬁﬁﬁﬁxwﬂﬁﬁmﬁ%t,ﬁ%
25, IEERIEZ S A BN A42CHRED < L R RS PRDE { OFEFITIZFWIC L ZWEIE L, &£
B S ENBLHMBERRITI L, FROEBS-CERN HEE 72T TER &ﬁkﬁ%ﬁén%&éh&ﬁ.%%
DRIEEEEDEELE N é:&.é%xmsi?ifﬁ FHROEBEVWEED 1 DTHY), EBESIEDSTINC
FHRERCHAFIOBERDENRBIC L o CHET 2 L L T OEEFEREZIIEUTTHS. 20LH %
&ﬁbﬁcf%taﬁvﬁﬁ@v4ﬁuﬁ%%wf FEFEOFAMIIH LT, 774 —AHLOERSER
LRTBED AV FRIEEIT, (bEEEiaHE PECERBRERTOR, BLTREETIEZVRE
EoHBETAI L SBHREREL L TREERIC RETRERREZFLL LTHFFAZ CO—REGR AL
WA ENT VB, TNTOPFAFLICEGFRTLITT ST AEBEREEIEA TV S, AT L TIEETE
Eavs, BIEEPEEMIC AR {, E-BEOQOL BRECERTER R L b%%a SAETEERT
DEBMFEFRE V2O, SEOREREETHRITEN %~
Tevd .

A, WL T Evs g
3LDTH D, FAVICBWLTEESR, BEEIEUT u&mﬁ&ﬁ%&%bt%.é%m%ﬁﬁ%ﬁiﬁém
AETORETMEZT, BEFER{LENR TS, FiE TTH D ST BEERIEHPAER T 2VYS, Bt
LTS T MER SN, ST oRMSSEE S v DAFNIEHD AR S 2720 TH 5. &5 ICHES
AF O REELARELC RS EEML (H2 v PAROES AR IR, AREOEEEERZOLOTSH
FrFe—F—0FEE), FPAEBTEREZELLIOT Limd, RERBEEMIC L o TEBRLTLEEL 2,
BHD WAEBICHETFZEALTERIICESTI A A I ABI RN B HETIE ST ORI -
S, EERELEFRSEHEELABRTNEFETH S, THAFABDEELTLE ).
FEBRERPERNLIOEFA YOS 75— A TH BRHETEL L, BERFLOEH5HE ETY,
9, NanoActivator& V: 9 ZEH A ENIEE (KRB OIH BEAPAFISR R RET S, &%&vb S EPTAS
?y%vfk—&w)k,mﬂﬂam&W5%%®@w AR, BRTHABRICETN E, SERBEIEE
S F OB AR . MEREBEFICE T AREELL B (2 b, Liohio TOBOTIFTASI ThREGES
TEUILB %aﬁﬁé% TTwvBd, RV RFLICLEE %ﬁfé%t@,@%%g BREND, & 5ICMRITE
FORBIZVAoTHETS ), EEROWEEFED Hice, BEOEFREZG TR, FEOER~OE
HAICEMLERR TR, EBROESETREMEAT S, BE %%%?%%obﬁﬁof,%ﬁ%%wﬁﬁ%%o &
DERET A INERILE S EHAENO wl, BELAZOBIHESEEID TS S0, Bt
BFETHEBRELTE, JNICI D PFAESET ERGICINE HOBREZEDLLVHRIOPFHEET LI LINTE 5,
TEHELDTHL, Ehdks L UHESRLTER L TWSR DED, FISEARIOEES, A—F—X—FEkh3, Z
DIz, REEGEITEOBEIYEMMLL, o ikhER DEIZ, WLV LW FSARNICINA B 72
m&ﬁ&%ﬁwﬁ%%%ﬁ%%%%c:@ﬁxﬁwf ﬁ?,Zﬂ*?ﬁ%i%ﬂ&@oﬁ%&@%%%%@ﬁ

VbW A42T F BERE L Lic< 4V FaEgasEc
BLT, BiRETREEIBHILOEFNLEIEEL
BRI LS TE L, METHREELOHEATLRTED,

BMOTHERFTEOBCHERBERICH L CRBVWEREE

PEEEIN TS, {LEREOREEOHBLEFESL BECILAWERINICTRALME S, BiE
DI, BRI E S ENTHPAFPEELCLE LA AR OHEERRITPELEVRFTOR 7Y 78 % E
572, ??X'D?E’L”wa;c:wa BT TN, TOFRELT, [HMErELABRTHE

PHARM TECH JAPAN @ Vol.29 No.11{2013) f91(2207)




W AR AA] FHEOPE R/, TOWETIEEYT
AT it b, EFOBRERLEMICEESESNIIT
BIENEZ LTI BMESEAANTAIIEIZEIS X
Yo b, FEAAFIIIBTRE Y, FTICEEOESE
SAHELEN, EERE LTOREFEEFES L2
LEMEEEEZFEOL I ko LB TEREN TV B,
TDLD L EYIEEIEICL o TIEAICEES L 2
LA RELR T TR, BB Lo TMRIC Z 2 EED
TRETHD, TOOMRUIEEZIT & LT, FOHFEMN
GAHPURIATE BT TR, BFOSEEZEET
5T 3: YTHETH H. BEOHMPAAOESEOHREIL,

L,m*%) BiiCEEEIN, SRELBETEICLLESER
HICHETV TV A, FEPEH. &2 EFEPFRED
CEREICE T Do, BREAEICET TR
SRPREENT D, Fi, ﬁﬁ%v%ﬁéﬁ%*&'\wm"ﬁgb b
TDWAEHE T L v, SEEHREOVAVEARITS D
DYENZIE, ?s%’;%%%‘u%%Lw%ﬁﬁ%a‘aﬂ%{%ﬂ\% o
T BOTHEZWIES S W,

BEOPEEZ, »OTOEHETS
s, BEERAEHZIEICDEL
BReEEWmOBET™ThNhiz, Lsd

JEBEMII T W D Hidh {, FoaE
LEFTTLE oz, TO0I, BREERIE
Ry eEmE 2y, FnlllbofinErEAEe 2
Dl o, INFHEROEREROEFOERD

¥

DTHDEELIT S, DRONPFLILET 78—
FREEETE, ETRCBTHBEMEFECSNT—#

BIREEATcah D, HAROBN S LTRSS TITERE
WHEITFoTWwid, BREZI EICFOENEDWZIZ, i

EWMIIBBENDZ LR PR TH S, Db
BEE, FOLITSNATRAERO L D>OGEFITT
Erwk#FELITWwDE, hyrEo—fESRICE, &#2
BmOFIONTAFEWEIERENTEBY, BEELTHREE

-8
FEST, BEENDIEE2FoTVEOTERGD,
BEzROUETIVE, EroRBEzTELR D
% ESEO T v T, BREREHED
§ L ThB, ESEE TARGHERE
HOAFE 2T, BHCLOWRT O THERT
EPRETH S, TOWRI, HEIFENLZTbdo

WTB

BWEE by I RAONHEEE LTSRS 2V
FOFHEO M TOBEWETTETERETH D, TLT
FMELICHEEFEZITCLEIOTER L, 5E, 0EOE
HHTHETEIONL LI RAHERTERETHS,
FLTMI Y L RE2OE, BEEROLVWESTES
N L TEZzZTTICEBELBET A I L OTESEEAD
BLETHLIELTH S,

DIhNO X RESEEETEOEHSIE E£ LR
D, 1ATLELL OEGEOSWEIESRICEREZ L
TWwzZE, SESFHELEREROEWIIERTZ T
W E, BERZLEIONLZVEERSERICI- T,
B L v % Ly, UEICE L HERO

W
it
bai}

-

oo
A%
[N
O

i
%

b

% .
3
B9

BEEm

1) Onda T et al:J Biol Chem, 276 : 4778547793, 2001

2) Eguchi ¥ and Ishikawa V. : Lett. Drug Desi. Discov. 4
441, 2007

434~

o= =3

92(2208) | PHARM TECH JAPAN @ Vol.28 No.11(2013)







IHI : Patent Issued for Drug, Drug
Guidance System, Magnetic
Detection System, and Drug Design
Method

04/16/2014 | 08:13pm US/Eastemn
[}
Recommend:

0

By a News Reporter-Staff News Editor at Biotech Week -- IHI Corporation (JP) has been issued
patent number 8691261, according to news reporting originating out of Alexandria, Virginia, by

NewsRx editors (see also [HI Corporation).
The patent's inventors are Eguchi, Haruki (Tokyo, JP); Ishikawa, Yoshihiro (Tokyo, JP).
This patent was filed on July 18, 2012 and was published online on April 8, 2014.

From the background information supplied by the inventors, news correspondents obtained the
following quote: "Generally, drugs administered to the living body reach target sites and cause
therapeutic effects by exerting pharmacological effects at the localized target sites. However,
there will not be a cure if drugs reach tissues other than the target sites (that is, normal tissues).
Consequently, how to guide drugs to the target sites efficiently is important in terms of
therapeutic strategy. Such a technology for guiding drugs to the target sites is called drug
delivery and research and development thereof have been actively carried out in recent years.
These drug delivery methods have at least two merits. One is that a sufficiently high drug
concentration is obtained in affected tissues. This is advantageous because pharmacological
effects are achieved only when the drug concentration in the target site is higher than a certain
value, and therapeutic effects can not be expected when the concentration is low. Second is that
the drug delivery methods guide drugs to affected tissues only and do not guide drugs to normal
tissues unnecessarily. Side effects can thereby be suppressed. '



"Such drug delivery methods exert their effects most in cancer treatments using anticancer
agents. Since most anticancer agents suppress cell growth of cancer cells which are actively
dividing, they also suppress cell growth in normal tissues where cells are actively dividing such
as, for example, bone marrow, hair-roots, or gastrointestinal mucosa. On this account, side
effects such as anemia, hair loss, and vomiting appear in cancer patients who have received
administration of anticancer agents. Dosage has to be restricted since these side effects would
be heavy burdens on patients and thus, there is a problem in that pharmacological effects of
anticancer agents cannot be obtained sufficiently. Furthermore, there is a concern of patients
dying due to the side effects in worst cases. Accordingly, it is hoped that cancer treatments can
be carried out efficiently while suppressing the side effects by guiding the anticancer agents until
they reach cancer cells with drug delivery methods and allowing the agents to exert their
pharmacological effects on cancer cells, specifically.

“Apart from anticancer agents, for example, application of the drug delivery methods to agents
for treating male erectile dysfunction is considered. There are examples of significant systemic
hypotension resulting in deaths caused by the use of agents for treating male erectile
dysfunction when combined with nitro preparations and thus, it is a problem particularly for males
of middle and old age with heart disease. This is because the agents for treating erectile
dysfunction do not necessarily concentrate at the target site, act on systemic blood vessels, and
thereby increase vasodilation effects of nitro preparations. Accordingly, it is considered that the
side effects resulting from the combined use with nitro preparations can be suppressed by
guiding the agents for treating male erectile dysfunction until they reach the target site with drug
delivery methods and allowing the agents to exert their pharmacological effects on the target site
specifically.

“As a specific method of drug delivery methods, for example, guidance to the target site using
supports (carriers) is being studied and this method is to load drugs onto supports that tend to
concentrate in the target site and thereby make the supports transport the drugs to the target site.
As supports, use of various types of antibodies, microspheres, or magnetic bodies has been
discussed. Among them, magnetic bodies are those that are regarded as particularly hopeful and
a method to attach the supports, which are magnetic bodies, to the drugs and make them
accumulate in the target site by means of a magnetic field has been examined (for example,
refer to the following Patent Document 1). Since this guiding method is easy and simple and
makes treatment which targets the target site possible, it is considered to be an effective method
especially for anticancer agents with high cytotoxicity. Patent Document 1: Japanese Laid-Open
Patent Application No. 2001-10978"



Supplementing the background information on this patent, NewsRx reporters also obtained the
inventors' summary information for this patent: "However, when the supports, which are
magnetic bodies, are used as carriers as described above, difficulties in oral administration, the
large size of carrier molecules in general, or technical problems in bond strength and affinity with
the drug molecules have been pointed out and thus, practical application has been difficult.

"The present invention addresses the abovementioned problems, with an object of realizing a
drug delivery system which is capable of solving conventional technical problems and which is

easy to put into practical application.

“In order to achieve the above object according to a first aspect of the present inventien relating
to a drug, the drug is composed of an organic or inorganic compound, and is made magnetic by
modification of side chains and/or crosslinking between side chains.

"According to a second aspect of the present invention relating to a drug, the organic compound
in the first aspect is forskolin.

“Moreover, as a third aspect of the present invention relating to a drug according to the first
aspect, the organic compound is a composition effective in the treatment of male erectile

dysfunction.

"Moreover, as a fourth aspect of the present invention relating to a drug according to the first
aspect, the inorganic compound is a metal complex.

“Moreover, as a fifth aspect of the present invention relating to a drug according to the fourth

aspect, the metal complex is a cis geometric isomer with anticancer properties.

"Moreover, as a sixth aspect of the present invention relating to a drug according to the fifth

aspect, the cis geometric isomer is cisplatin. .

"Moreover, as a first aspect of the présent invention relating to a drug guidance system, a drug of
any one of the above first to sixth aspects administered to a body is guided to a predetermined
target site using the magnetism of the drug.

"Moreover, as a first aspect of the present invention relating to a magnetic detection system, by
detecting magnetism of a drug of any one of the above first to sixth aspects administered in a

body, the dynamics of the drug are detected.



"Moreover, as a first aspect of the present invention relating to a drug design method, a
molecular model having modified side chains and/or crosslinked side chains is set with respect
to an organic or inorganic compound used as a drug; whether or not the molecular model is
magnetic is determined from a spin-charge density distribution obtained by a numerical
calculation for the molecular model; and then the drug is designed based on the molecular model
that has been determined to be magnetic.

"Moreover, as a second aspect of the present invention relating to a drug design method
according to the first aspect, whether the molecular model is ferromagnetic or ferrimagnetic is
determined based on the spin-charge density distribution.

"Moreover, as a third aspect of the present invention relating to a drug design method according
to in the first aspect, the magnetic strength of the molecular model is determined based on the
spin-charge density distribution.

"According to the present invention, since drugs themselves will be magnetic, it is possible to
guide the drugs to the target sites in the body by use of magnetism of the drugs themselves
without using supports made from magnetic bodies as in the conventional cases. As a result,
conventional problems such as difficulties in oral administration, the large size of carrier
molecules in general, or technical problems in bond strength and affinity with the drug molecules
can be resolved. Furthermore, it is possible to realize a drug delivery system which is easy to put
into practical application."

For the URL and additional information on this patent, see: Eguchi, Haruki; Ishikawa, Yoshihiro.
Drug, Drug Guidance System, Magnetic Detection System, and Drug Design Method. U.S.
Patent Number 8691261, filed July 18, 2012, and published online on April 8, 2014. Patent URL:
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PT02&Sect2=HITOFF&p=86&u=%2Fnetahtml

%2FPTO%2Fsearch-bool.html&r=42618&f=G&I=50&c0o1=AND&d=PTXT&s1=20140408.PD.&0S
=1SD/20140408&RS=ISD/20140408

Keywords for this news article include: Cancer, Therapy, Oncology, Pharmacology, IHI
Corporation, Drug Development, Drug Delivery Systems.

Our reports deliver fact-based news of research and discoveries from around the world.
Copyright 2014, NewsRx LLC
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