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It has been reported that embolization coils coated with some kinds of proteins, such as
growth factors, are effective in the prevention of recanalization in embolized aneurysms. These
coils are, however, difficult to be sterilized and unstable, therefore, not assumed to be approved
easily. The aim of this project is integration of a treatment with a device and regenerative medicine
via the development of a novel device for a therapy of brain aneurysms which combined
conventional embolization coils and low-molecular-weight drugs, following a succeeded example,
drug eluting stent. In this project, statins, which were drugs for the treatment of
hypercholesterolemia, were selected as low-molecular-weight drugs. Formation of phospholipid
layers onto coil surfaces, conjugation of stains into these layers and continuous release of statins
from the conjugated layer were tried. The feasibility of analyses using a fluorescent microscope,
surface plasmon resonance, surface plasmon field-enhanced fluorescent and cell culture were also
assessed. Beneficial information for conjugation and continuous release of statins from the
phospholipid layer for was obtained from these assessments and coils containing phospholipid layer
conjugated with statins were composed. These coils were expected to have a high potential as
embolization coils for aneurysms.

SR TE R
(REHAT - 1)
LR [A] BERE 2L =
SEATIRERA 3, 100, 000 930, 000 4, 030, 000




B OF - I AMELRBRIREE % « RiRRAL R
ST KRR, B - BEEN, PRS2, MBI

1. WFREBES IO &

MHENIREE IR TIZ 7 0 %ir< . E7-FN
ETH 30 %< ITMENBER CTIThbT
Wb, UL, FIFEFINEE 2 512060, =2
AR g 2 kA EBR S E
2720 BRIFOMLE L Z2DEH G D2 2
VW, BB OFEE ARSI TE 5T /3 2D
BRNEEN TV D,

ik, WEF A ZADOBEEEROTA 2155
Z LI CIREETH o 7, TR, DIBEIR
BAROIAEDIRIFE TR T v T s m)v—TFT 4
7« 27 NDES)BEIMIC FIRAERZ KT
SHDLEND, HET AL ZADEEEKRTH
% DES MiRr s, Zhaice T N
A ADBEEIROFE A OE DB T 72,

BIE O D IABLBIER T A 2 %
TR TR, AR & 72 L CljRicsz L
TWABZ ENELL ETHIRE LZIRRETIX
R, TOWRBPNIRT v 7« = —T 4
VT e AT MR N LA B 72
FE IR e [ 2 B 13 B 7o 8O IS Pk [E A <0
P /IR HE 2 — R Lt 2 RN &
o
Tz, HAEEMETIREE 1 0FELL LI
Ho TERBRFZRENBEANSNIZITE )

DboP. REHEERE LTEELTELT,

Ltk BB DD 72 R TR TR BRI O At
HEhs EFHRINTWS, —F T L
ATBEAIAC KR P A eAE . AR TR A e 5
HIRF LM EDZ L OMAOERENT
b,
AHFEFITERMEOR T TR - 5%
WZOWTOMFEIZET LN, ZOMES
FANWTE=FHEZIGH L, MRIVELHE OB
T N—T L b HICKIE NIRRT N A
ADHFEIRPD - TET, £ZTLEREDOL D
BN E 22T C. MENIRER O FRHE
E+5RKIF vy —F 12 a4 L(DEC)
DRI EE % T,

2. WO HD

B AL LTW5 DEC oML, O
WHEE DO FB@ ARG IETE %, QFEREMENRER
DaA N EE%E, QRAEHEDZ ENHEKD
AREMED B, @WE AR, ORIFLREMEIC
BENTWDEE L, 16k b RIS 1
MEDH R B fE ST, VN
EEGIEICAEN TH D EOWMENDH LN, X
X7 OHBABGE N - 72 EIXIRE SR F L E
HESICRBADOZ L E2EZDHET AL RL
DOWEMEITELS . FO L Haf iz FEo
@DL@ET=4 Z LK, DES D[k
FBEICHRIRICZ S b TE 2Ky 3y

ERERD AT N OBEIT L Bk,
WHE A REE RGFLEELEHELEZZ L ICH
%, AAFZETlE. DES OB EEIC TR
JRICE LB TE RS F3Y & itk D
aAf VEEAETHZ L L, AUEZIT
DEFRT NA AT b T, M4 %
RET LI E OEALEZBE L TERELD
ZVEBTOFEEBRNPEITE L EE2
7~

3. WHED Sk

EDF

[
;D
®

E-A" DIV LHEILD
R

meE

M"Ammmmmi

AR TIIFEE LT, HEaA LV EEY %
MAEDE D Z LT, BRI AL A BE D
FAELMENEEOREEZITY Z L2 HEE
L7ze AWFZE CTITAMPETE 2 389 (K5 +
FRERHNDLZ L x2BEZ2, ZhbooEyE o
A NVDOBEAEERE AW T X 2 ks
AR TAHZ ExHE L, BRI
- BIRIE N OEEIBO TR D & % 3
DIETE
s RI v TxoV—F 4T af VORME
Ty NEHWERT v T N—T 4 T
aA O
- T3 O T Bl 2h S AE O fift B
Z NEVRAE 8 C W & BYRIBZERAL T I E oD iy
ELMENKEEOREZ B0 Yo
NOBFHEITH Z 2R LT,

4. WFFERkE

(1) FEAI D E

TEER 2R FBIZ B W TS PREEH 2o
ZEMHEINTWAHIRSY FHAZ, 7 v
NEWIRIEE T V& O TRET 21TV FHERIR
Hez B E BB 2 WV CRET L7,
fEFR, AFESCIY BORS S, o=
A NEEBREL, AREICB O OIEma LA
Ta—)VIGEDOREIKE L THW LT
DAEFTUHHE, A VTHFFT 23K E L
THWAZ EBRWEETHD V) EimicE

ST,



SEM images of uncoated and

Figure 1.
simbastatin coated coils
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Figure 2. Recoveries of fluorescent intensities
after photobleaching and representative
time-lapse images around a photobleeting spot.
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Figure 3. SPFS sensorgrams ( fluorescent
intensities )  immobilizing  fluorescent
dye-containing phospholipid with or without a
linker on a sensor chip.
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Figure 4. Release profile of pitavastatin from
phospholipid.
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Figure 5. Rate of recovery of HBVSMC cell to a
scratched area.
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