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Introduction :

In surgical operation, tissue bonding using suture
and tissue adhesive agents is one of basic techniques.
Although the sutured tissues are strongly joined, the
accomplished skill is demanded from surgeon when
small tissues are joined. On the other hand, tissue
adhesive agents are easily handled, whereas the low
bonding strength to tissue and low biocompatibility are
essential problems. Therefore, it is necessary to develop
simple and safe method for tissue bonding. Recently, it
was reported that the ultrasonic scalpel could coagulate
and incise vascular branches owing to mechanical
vibrations, in which heat was generated at 80 degrees and
vascular proteins, such as collagen and elastin, were
coagulated. The damage and inflammatory reaction was
relatively low at the coagulated and incised tissue,

In the present study, we focused on the
coagulation of tissue using ultrasonic scalpel and
investigated that the bonding of tissue-tissue and

tissue-polymer using ultrasonic scalpel. Also, we

developed a novel pressure-vibration device, which is
optimized for bonding tissue and polymer without
incision.

Materials and Methods

We used two devices for tissue-polymer adhesion.

Harmonic Scalpel (ETHICON ENDO-SURGERY a
Johnson & Johnson company,) was used as an
ultrasonically activated scalpel. The Laparo Sonic

Coagulating Shears (LCS) type of the hand grip was used.

Also, we developed new device for tissue-polymer
adhesion. We named this new device “Nano vibration
adhesion device”. This device consists of the handpiece
including the nano vibration generator and the nano

vibration controller. For living tissue sample, porcine

aorta, peritoneum, and pericardial sac were used. Each
tissue was trimmed, and made it for the sample piece of
159 15mm. For a polymer material, polymer films such
as cellophane, vinylon, polyurethane, dacron, polyester,
the silicone rubber, polyvinyl chloride, and polyethylene
were used. The thickness of the films was 0.1-0.5mm.

Adhesion test was performed as the following
procedure. The living tissne and the polymer film were
piled up, and it placed with the blade. The blade tried
respectively where heat was generated to the polymer
film. Then, the vibration condition (output, holding, time,
and frequency) of the device was made various
respectively and bonding was examined. Also, the tissue
damage of the joining surface was observed by
Hematoxyrin-eosin staining.

Results and Discussion

Several kinds of polymer film were able to be
bonded to the biologicai tissue using both Harmonic
Scalpel and Nano vibration adhesion device. Cellophane,
vinylon, polyester, and polyurethane were able to be
bonded to aorta, peritoneum, and some part of them were
.bonded to pericardial sac. On the other hand, bonding
was not admitted regardless of the output or the
frequency on dacron, silicone rubber, polyvinyl chloride,
and polyethylene. Histological evaluation was
performed for each polymer-tissue adhesion. Because of
heating during adhesion test, nuclear deformation and
vacuolation were observed in the bonding surface. These
findings were more evident in adhesion of Harmonic
Scalpel, probably because of its high generating power.
Compared with this, in the adhesion of Nano vibration
adhesion device, continuity of the vessel wall structure
was relatively preserved, Therefore, in the tissue
invading aspect, Nano vibration adhesion device has
efficacy as safer polymer-tissue adhesion method.

(A)

®)

Figure.] Polymer-tissue welding using Harmonic
Scalpel (A) polyurethane - aorta welding (B) vinylon -
aorta welding

Conclusions

We have successfully developed the nano vibration
adhesion device for polymer-biological tissue welding:
This device is expected to be an useful technology for the
fixable stent or closure of biological tissue.
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A circulatory system simulator and evaluation of magnetically suspended artificial hearts
ORA WKRRASEAEN)  E 8 BOURKEIEN
BE BREKRBAERER) Daniel L Timms(7 Y ¥ 2 F ¥ — /L X$52)
Hiroaki KUROSU, Ibaraki University, 4-12-1 Nakanarusawa, Hitachi, Tbaraki
Toru MASUZAWA, Ibaraki University

Kentaro ISITUKA, Ibaraki University
* Daniél TIMMS, The Prince Charles Hospital, Australia

We have developed a circulatory system simulator which reproduces hemodynamies, which means change of pressure and flow

rate, to evaluate a circulatory therapeutic device such as magnetically suspended artificial hearts. The simulator consists of eight

- chambers, an air compressor, two pinch valves and four check valves. The circulatory system simulator simulates the hemodynamics
of a patient with left heart failure by changing severa! parameters. Left ventricular assist circulation is performed using the simulator
and a radial type magnetically suspended pump developed in our laboratory. Developed simulator reproduced hemodynamics suitably.

:~' ) t°

Stable range of the magnetically suspend pump and its sufficient ventricular assist performance was confirmed. -

Key Words: Circulatory system simulator, Magnetically swpendea pump, Artificial heart
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Outer rotor
Permanent magnet

Fig.2 Magnetically suspended centrifugal pump
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Table | Hemodynamics

o~ | Normalrest: | LeR heart failure
Heart rate [bpm) 60 . 60

LVP [mmHg] 0-120 . 15~80

AoP [mmHg) 80~120 50~70
LAP [mmHg) 8-10 18~22
Perfusion rate [L/min] 5 . 2~3

LVP, left ventricle pressure; AoP, aortic pressure;
LAP, left atrial pressure; :
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" Evaluation for cardiovascular devices
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Mechanical engineer’s view
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Development of nano vibration cell stimulus device
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Fig3 Automatic ajustment of vibration amplitude
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Development of catheter type stent adhesion manipulator
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£ ~ Evaluation of mechanical property of DLC films coated on polymer substrates for biomaterials.

BB RHFFEAK)

Isao NAGASHIMA, Department of Mechanical Engineering, Ibaraki University
4-12-1 Nakanarusawa, Hitachi, Ibaraki
Kazuhide OZEKI, Department of Mechanical Engineering, Ibaraki University

Diamond-like carbon (DLC) and fluorinated diamond-like carbon (F-DLC) films were prepared
oh polymer substrates uSing radio frequénicy (RF) plasma enhanced chemical vapor deposmon
(CVD) by: changmg the ratig of carbon tetrafluoride (CF;) and methane (CH,) . Raman spectra
and XPS spectra were measured. The égnitact angle of aqua destiliata droplet on polytetrafluoro-
ethylene(P’l'FE),DLC and F-DLC ﬁlm were measured. Wear resistarice of DLC and F-DLC film
were measured by ball-on disk test-As a result, C-C bond decreased and C-F bond increased
with increasing F incorporation.. The meximum contact angle was 98.1+3.1° at CF,-40%.
Wear msxstanee of F-DLC film also improved with increasing F incorporation.

Key Wards Dlamond-hke earbon, Fluorinated diamond-like carbon;

F-DLC O3 CHy, CRa WX ¥ BAE Y TRBL. £
Bizx4 25 CFe M APERL & 20, 40, 60, 80, 100(%)& L
e mw:o L ORI % % Table.] {Z7R"¥, DLC R UXF-DLC
mm 0. l[;lm]t L, :

Table.] Experimental conditions

Pre-treatment(O3,Ny) | Deposition
. (CH,CF)) .
Flow rate{sccm] . 40 40
Power suppty[W] 250 250
Pressure[Torr) Y 0.1
Electrode distance{mm] | 45 a5

3. RBH®

DLC R TR F-DLC RO QTR T B IC L—F T =4k
igian (n*ﬁﬂﬂ&t’ﬁuﬂ NRS-—zloo&) EROTHHE1T-
o B SE HAVE, £ DLC BHORAT AKX —% 4
B B3fablz, XPS(X ﬁiz’tfmf-ﬁi’tﬁm 2157, BH
Si A,

* DLC Mo mmmmr-m EMABRBIT 1=, &
thid PTFE #ERALE, AR Qu) 2RBHOWRT LTHIES
¥ o7, %72, DLC WEROTEEN 2 PRIt 572512, Ball'on disk
REEIT-7, WiRIL. PTFE 4L, FARIHERARR L
BOLOEEA L, H—Mi32F o VAR (% D=3.96mm)
DHOEMER L, BIERIHIHIUE 0.021(m/s), 35 T1(0.5N), EIESK
(100rpm) & L. 10 BB %E 1757,

4 HEER

LT ARIIRERE Mg | ITT, SHTEEMNG,
CF4-60%% Tl 1650{cm-DFHA & 1350(em-I-Hiic — 2 MR,
b, #hEN Gband, D-band &FEENS DLC ORI £ —
IBRENDZEMNE, DLC THAHLHEETH, CFe80%I2

RN TR R U AT

FEMMIH-MELYL,
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- Adsorption of drugs on sputiered hydroxyapatite film

A O Hhl (FHRNT), REMS FWMAE)
Hirotaka YOSHIHARA, Tbaraki University, 4-12-1 Nakanarusawa, Hitachi, Tharaki
A Kazuhide OZEKI, Ibaraki University

liydroxyapatite(11A) film was prepared on stainless steel{SUS310L.) plate using radio-trequency magnetion sputiering and
treated by the hydrothermal method. The hydrothermal treated {1A {ilm was characterized by an X-ray ditiractometer(XRD)
' and a scanning electron microscope(SEM). Adhesion test of 1A flm performed pullout test. Adsorption of albumin on HA
» film was measured. The XRD results showed high crystollinity. The crystal growth of HA was observed by a SEM.
Adhesion test results of HA film indicated that bond strength of HA film was improved by the hvdrothermal method.

Adsorbed albumin on HA film increased with hydrothermal treatment times.
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Tablel. Sputtering condition

\ Dischargs power wi . 100
Ar gas pressure [Pa] 0.5
Ar gas flow [scem] 10
T Thickness [ u m] 1.0
: 3

mﬁﬁﬁal}%g :

B ABILE% 0 HA mmm;mxm%mmf yxma 12,24 BFME DTV

7;%2&%‘5%9&2?&%&%«1@3%@\6 ¥ie, KEOEH M ORI, TAS R
5, s, K BREIc s T HA BEORERMEALLADL, T TR

:“'-7‘:;);%2511‘6 .2(;1—1}\9&&0) B ERSIINEDO~E 7 ne BirEE |

s TS /mﬁzﬁmmm 54 Rt D~ L BB R T
%, HA ﬁﬁﬁk?ﬂd:/ﬁi‘l&ﬁm\_kkxb m&ﬁfﬁwm'ﬂénrx%xgna

£ 60
50
40
e 54 ."’f

§'70
E

50

Dl
E
PR
Ho K
R=
&
%’

E Ay
0

@ B () () .

Fig:2: '‘Reiflaining heimdglotin‘on (a)SUS316L.,
(bithe as-sputtered film, (c)the hydrothermally
- trgatedfilm (24h) and (d)the hydrothermally
treated film:(24h) after the adsorption of:
albumini {N=3);%<0.05.

ﬂg;;w%ﬁl&%&tﬁﬁﬁn&ﬁmﬂﬁﬁ&ﬁm BUFDZ M4 hots..
FRENE A~ DA BIBES B ORINICAEN, 773 :/%*mwamu»

ME~OT AT RBIED, HAEAE LU

b OE seERm

,_ SN fasaki Uchida, Atsuo Ito, et al. Reduced platelet adhesion to titanium metal coated with
’ . atite, albumin—apatite composite or laminin-apatite composite, Biomaterials 25,
“ 3 )34-6931, 2005,

A o

EE $M0)~ ik, EEFBEREFRBREBEOTBOLLITONI:.

i | 13

458

B, NP L D TP R RN NP T I I VAT TR BTSN 344 ST . T AP % e e | LT

Cap oL S



PBI3

Examination of Response Speed of

ORR RE .

A #z

REEBEBE Y OBEEEDORE

Two-Dimensional Magnetic Sensor

B2 8 REXP

OTaisuke ISHIZAWA, Takayuki KIMURA, Toru MASUZAWA (Tbaraki University)

1. LB

AIDBRZCIZAVShABAELEE—S—ICIE  InSh,
Gahs L EDHBEBUL I R—LREFAEDATLSS, Th
SORFCERCABHAEFTS CRERBLETHSHT:
HIX FPERE EOETRBEIZAS. £2T USFET OR
ERZHBALERSELYE Si LIcTRTISHREL. @
EHFEEETIETHAPLE—S—OBHBETIHARE
#£HTWS, '

AFRTIR. ERUHEREELYF v TIs&>TATDERI
ALShaMARLE—4—0f@ETS5CLEB80EL
= :

2. MR VORE :

AFRCHEALE-ERt YORNBEEIITRET Y. C0
R—ILRFTCIE. nFrHRAUS +SUCREDORERBER
BT3BFIcHLT. R—ABBRERIL, Y—X - FLA
DIZEZTAHIAETF R IzL>THh—ABE V, 2RET
3, h—LBFTRET Hh—LBEMR., RRATREID.
y, =Rl B |
d

CoT Wy dR—ABE, | RFrRAETRNLBHE. B
EhR—ARFIcOODME.d IRFOEE R, IEF—LEH
THD, NS F53 TR 2 DORERIE InSb 4> GaAs OR—IL
FETFIYLBULEHELHNEHLT (. BIBHR L RITRR
ftczd. '

Qutput Terainal {S)

3. SMLBRL OV F v IOBELEEORE
MOSFET O RERZHEB L 0 ucCoOBR % 64x64
OF LA RIS BRI 9 F vy TCHUET

Mapnet

64x64
Sensor Arrsy

SN—

3. 2mn
Two-Dimensional Bagnetic Sensor

B2 SREERBOA A2

FR19EE BRES

459

SHRERRL Y F v TOLTHE mMOOHAEFE
Im ORER &SP L. BB LBAEEAEREEE
LTHEEELIRLE:., BEORLOMERSBEZ0.48TT
55,

4. ARBGREBR
MRERO—BZAI KT, SAXAROBBEALTY
A-HHEOUNBERIABTHY. hbrcENDIZOh
TEWMVEEZEZRTHLRISE>TWS,

T onm T Erb,“l’

1rm/la° l - -:

:%.
976 -

freme/seo

T
°
B

1464
fraae/ses

B3 BERERBROMBER

YD B LREA 488frane/sec TIE. 3000rpn
THENT AWEITH L THAH LEENBLIHISRE
DR E TRHNFA CULD, 976 rame/sec DERAHH LRET
1% 400rpn ECHEABHEOROEAZ 1 BRUAIZHPZ S
LMTER., FHf-. 976frame/sec DEEAHHLEBETIX
488frame/sec & H~2T 3000rpm =81+ BBOFEHHDEL
S EMb D, BILETIA64Hrane/sec R L TN DAL
RBEBLEETH LT, A XDRBNKRE LAY,
1464frame/sec U L CRBHNBBTE LD > 1=.

AIDBOBAZ.EE—4—I1% 3000rpn TRET H1=8,

RESBOBEENDETHD, BRIEOFZE LTIRESR

EBeRoMzL3BAHULEEORLETHS, HHESH
AFUEI-HMMEIER LT/ A ADERNLLHVER T
HEOBRAE LEEEERL. BETHIATOROBMAR
rE—S—OHMIcBATESEEIOND,
5. £&¥
EF—d—OWI-REERYFH - ATRRSFOINEE
Fot-. TOER. 976frame/sec DA UEE X TRERL
MESHEMES S h. 400rpn TAED T SBRETREE |

BERLURICHIAIENTE.

B AFRO—-BREEFHEFTFRRMBEI<& > TTFbhi,
AF o ITREGERXSARUAR AT LBNEBERRE 52—
£ALO—LB{ERSH, ORIRERSR. YA ToABIGHE

L KUY/ AR OBHTITDRE.

BRI
(1]R. V. GALLAGHER and W. S. CORAK

“A METAL-OXIDE-SEMICONDUCTOR (HOS) HALL ELEMENT “,
Sol id-State Electronics, Vol.9, 1966, pp.571-580,

EXBREXFARRRE



