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STUDIES ON CYANOACRYLATE ADHESIVES IN THE
FIELD OF UROLOGY

PART I: ADHESION OF INCISED WOUND SURFACE OF THE KIDNEY AND
INCISED WOUND EDGE OF THE BLADDER IN RABBITS

Haruya Honco and Tadao Kirryama

From the Department of Urology, Faculty of Medicine, Kyoto University
(Director : Prof. T. Inada)

1) Male rabbits, weighed 2-2.5 kg, were subjected to be treated with a-Cyanoacrylate
monomer for adhesion of incised wounds. In 4 rabbits opperated on nephrotomy, 1 rabbit on
partial nephrectomy followed by autotransplantation of fascia and 5 rabbits on incision of the
bladder, either incised surface or edge of the wounds were all successfully adhered with use
of the agent.

2) The animals were sacrificed after 1 to 6 weeks of observation, during which periods
no one deceased. The main visceral organs were found to have nothing noticeable alterations
in both macro- and microscopical findings. Adhesion of the incised wounds were perfectly
achieved in both kidneys and bladders. The polymer applied to the wounds seemed to be
absorbed in 7 to 10 days. The incised wounds appeared to be completely organized in 4 to
6 weeks.

3) X-ray examination of the bladder confirmed that the adhesion is completely achieved
with sufficient function of dilatation.

4) In 3 out of 5 rabbits subjected to bladder adhesion, wall-attached small calculi were

demonstrated in the bladder. Further studies confirmed that the adhesive is capable of for-
mation of foreign body calculi as its nuclei when the adhesive is dropped and attached to

the mucosa of the bladder.
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SVBIRED 7+ A AT AT e VRS, =&
FUBIIER, BV vV avBgr i) 4
VYT x— MEER, RVERE =L, R)E
=A7ra—n, =1 FEe=1H*E
&ZEo e = LVBER, FERMAY =27 L8
fe%, #2727 VAB=F1L%ED77 ) L EHEE
&, AFVvVElER, v7 /77279 v— Rl
REEH L4 RHMCE B, LOFRAEKRIES
DDA setting time HEFTE¥FL0, BEEK
KEAMESERZLEL Lzb, BERRET
RSP RTE R0, FERAEHPME L HE
LT 2&oREN O CERBEERN~OILH
EARBEE LT,

19584 Fastman Chemical 45 a-Cyan-
oacrylate monomer (LAF monomer & #%3)
FERS EL, EBA, REAEEHI0RCE
#3 Eastman 910 2RI h, oEEFR
setting time %<, HETHEOKTOHF
X OBLL, ERNES CEGMROEE
LA TH 5. KERZOHEB B v T b
Cyanobond (fE&EZE) (LAF Cb &mg3) ,
Aron Alpha (REEARILE) (BIF AA kB
T) DATHERINS X5 nDrk.

Bolt, REZABNCERIND L 5 ik
D, TOHREDWMRT 5 X >0k, KL
WREBENBIFECIGHA SN RECEL R\
», EEFR T OEERCRRBARIGC D
FRTHB0ELEABRDICES, 2, 30
HARERE TR,

* &

ARRBICET D, REREE RO GRARSDN 4 5 F
LT monomer 274 Hiv%E ER LB S & LR
LicDd, 2~2.5kg OREMFKRIITIRMHHE L ThD
InERBAIT O, BB 4 6, BIRS B0 A 1
B, JEREEIBAMN 5 4, BERHHIC X 2 BMEPREIER 1
Bl% W17 Uiz, WY Ravonal 20~40mg/kg o
ERCITEERNBREC X b, RIS L L mEEa
PR DN 7o, REFMAIL P.C. 25 u, SM. 25
mg EHAT L. ERHESAORCIING S 5> Bo
FARVEHECT SR TFRUMRA L.

RO L, FUoliiisd, W% B
1I~GHEMDFRBZEDO DL L, HMEMICREL

F-

.

1) ‘BYIRIM R OB BYIRRMN

BB A P OMBRBEAERA L. B8N &
I OB 1 EEEMNOEBHCELIERE X b & 2em
ORTIEML, BEEPELHE, B, BAMGE
A, GRS, JERT O R SR BV TR IEE R
EBicEL, EEYERcH L TEYREL, B
i/ Péan REHFHAIFHELHT TR % 3% k&
LobitEX vV, BABLE: CRIEFBRCET
LREREDORTIRTe, EEE 7 —H, fi7ra~n
W, =~ F-YOECBRLESRIe. B
biLF 4 v V75 CHED monomer % film HRic
BFL, EEY & THS FEIFECTELEYINLS
DRFELESR L. EERRACBRR NGz Péan
ESHFECIZFERI T LUK X b Ehacifd
B ERHY, ThbOFIIBCMILER L 20
#frz. monomer %7 < B L CHRE L. Mkil-
2+ 4- GHERZRLK.

B IB PRI T EEERTE ORI Panni-
culus Carnosus ## 5x5cm HJB&L, 72871
2~ VEERTTI, 12REAE BN REX TR #E
B EROEYER L. FMIB TR & /i
DR TEBLYTZELL, MKEERLcob, BN
1/3 %YRL, VIREZZIES ¢ AA $201 i 8
MLUHRMELEEL, 1 BRERLL.

2) BEMETIBaN R O BN ARS AT

BEPETIBAATCIL 5 PIOEMRERE AL, # 3em
DT B EFTIB CHMC E LIRS 8ol ¥  Al%
eRIHL (K1) BRIEERRICBY 30EH
SEnG (R2) fiEERFEFICR YL 2 (W
3) VIR TR X monomer ¥ A wvSF
YTHLBML, FRAETFRAERAUCER 3¢
TEFIL, FIRGEES X, N5 0HmMEL>0%
BFL (K4) FHEOERRT ERTEDTHLIRR
FREEAYBRIRV I LI (M5). HikL-
2-4- GHBER L.

#, Zi® Cyanoacrylate polymer (LLF poly-
mer LB AT o TESRAEYERT AR A
2RI, BETIBIA TR R O = AR Lic
K~ Cb, AA #201 % 1 iS5 FHER LY, B
% Catgut 4000 TRAL, #1 » FRBRLEAT
B w7,
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1D Bbai RO 5o rbIsRaT

BUIDAT, B RN E T Lk 5 Ahie T
MRFSESTIEL L, WEBRT 2 ECs5TELLHR
ERIFTIREC I ieaote. HIKEE, WIh L EEE
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BHRUE L BB & R & OREVEDOIH, Zh
wEREEEC L RbhaBE L RATL, EEHER
CIoTERINICRKEBBCL BT, Kx
PEAER LT\ B PRI X 5 REERE & E X
s, EREEBICHIR X b2 Mk T K b
Vv, CHIRERFERCEER SN IR BEC X 50 &
Zxbhb. O, M, K HE, B 2
L AR S DB Lh b R hofc. BEE
WEhERREE L, HBETIST X % MEHRY R
F DoAY, B 1 EE O L ORAMA Oy )
LicBELC polymer BERHIRICILD ¥ 547 Lic
EaRCEER LT ok. Al d 1 8%o
O HBIA I polymer AFFEFEL (K6) , 27
IR ABILE e, TR b OIFEERA &M
fapigth, EAMR W, Siikria, BMimeE o 5
£, RAEEERY (K7. K8) , 4 BERIIF
KOKERR L ZDAB® fibrosis % (K 9),
658icic s & fibrosis BT DI & oot (K10).
BRI T TRMIE O & E DIKERE R 525,
BETH DR IR B R Tn o k. ER
M S, BIF, 2RI R RDi
ok, CThIXBEMEEOSRELRLTHS.

2) BERtYIBAMT R O BT

BEpEEIBAf & $E1T L 5 Bk & TRl B
BEL, BEREAEROBRER L. 1AL LI
6L b TERT 5% TLERBRIFT, Tz
ote. E BB RS X REOREL
TEFILF Lichole. Bk, TFh B4
ELBE BT IREEL RE L Qe BEEEERNRS
PEIER2EEL, REORELADI. Ll
B LT W ABEHT 1EEO DX LI
BRLUBERE Lo WMEAE S ot EBEMTLE LR
AERU X 5 il & b 1 B%ICiT polymer %
RDHR (1D , 2~4BH I IRZEER & fibrosis
n"ELY (K12) , 6BHKX fibrosis %730
HKefeote (K13)  2HTIRTFHEREYEE LIcH#
RMEOB HEAE TS L S 52552 — W R,
SR O MBS RER I OMERRIC X %
EEZ T\,

H5BID 5 B 3 Bl IR BICBERS D /INEE 2 D,
1B BAE P b MRS R IK IS 23 EE W) S h e
(K14) ¥ 14c#EwE#10E Bic retrograde cys-
tography »#ifT L ¢, #AMECTbhicz L&
BEBMA T IR LS5 & &R EEH L7 (RI15).
O EERROARN, FMSMHEILIEETHD
I LXBHESOBA LR L TH O,

PAEDRT R X b AU O Mx B3~ A
BERDMNERIT oD, ZOBRBTFHLIm R
MR DFE Lo THBbi, Cb, AA OF¥%E%d
D& LINEADME DR H e (K16) K’
REWCIImBEOMIC K E RDETR L, KRABSH T
BEME < 2 R Y Y A TH DR

% ®

a-Cyanoacrylate monomer 3% EBI/LIE
HHFlo 10T, chikERH & 5 Cb, AA
#201, RO $202 WO bIgIEE B O K &
T, RAOHEEBERBEOKICLOTES
HAFACES, TOBBIKOMIELDR
Tnw5.

CN CN
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Monomer KU polymer O¥EAIERIZTR
mEloENE X 3HITELOERDD(E2,
%£3), % setting time (F4) , HEER
E(E5) KbERELTWS, FEERE
1 70~100°C THKT, HER~FEcEd s
R X 040~50%3nT 5. kAL SR, EIE
BCRAKCHEEYFFD 5., SRS CES
CEENBIK, B, TAHIVECIBEELE
& Xh, polymer OMfFEMYE (E6) 1 Hl—
REE R T AN ) ORI X O THMT %
2%, chEx Bkl Td 10% NaOH ¥ TrkR
REOPEFEN WY TS, EREBCET 5
EXOBRMERRE D RS AWTH 24, &
sk ORE . 37°C FitgkT, RO pHOZIL
34.6~8.00 e H 5T L EXLAEC, FHE
S LB REAROFRAECHESFD
%5 B EECLERFBRAE 10.0kg/cm? %
EBCHL T WD EHEEIN S, BRCHEE
G OB BRRE T s REL LT’ &
KR TH B I - B OHEERECRIETY
WAL efRENT ey —F b Vo
fry—F A wv. BB EEOTIRM
LT A HELEHE L LT, BB T A Y —F
e AR ESCEN AT b 52 B T L xR
W, PR TRISIB O EIGHGA S RAERIE L 2
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#z1 £ B B &
# & B ¥ # B O A
B oy %Y mE KA 4 4 D)
BHoMNBERDEEE 1 1 -
BB W oM Al B A 5 5 AT 3 5
# 2 Cyanoacrylate Monomer O¥iR
Cb AA #201 AA $#202
¥ B ca 100 c.p. 2 c.p. 49 c.p.
" B 1.10 1.04
Bl X J<4 ca 65°C 82°C
%3 Cyanoacrylate Polymer Ok
#R 1t 5 ca 170°C 145°C
-4 B 1.25
% 74 e Dimethyl formamide & #: 4 ICAHE
B kil 3 121 Glass &L\
F4 [EEHRYE (=setting time)
& &% — 2] # 17~1730" 1/ 27 5/~ 67
ATV VA—ATVIVA 30" ~45" 3~ 47
% _— ﬂ’i] 10H~15” 20”~40II
TN - A—FT NI =T A 10"~30" 30" ~50" 37~ 47
Ei] &k — = A 10" ~30"
BEEE = —REELE =~ 10"~20" 45" ~60"
= A — = A St~10" 20" ~30"
»o 7 A == T Z A 10"~30" 20" ~30" 17~ 27
K # —_ VN * 1730/ ~2" 2'~ 37 5%~ ¢’
E5 HEERE (4RNHE) : RHEIERE (kg/cm?)
25°C 70°C 20°C 60°C
ki & — $i & 366 502 264 290
AF VVUVA—RATFV VR 275 330
R — R 380 411
TFTNVI—UA—FNE =W A 256 359
PEEAE = Vv —FERE(LE =~ 336 420
VN 7 — K v 170 179
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£6 MEMM : BRBEKOTHE5REE (kg/cm?)

Cb

AA $201 & #202

£ 73
(25°C 24hr)

BHEkC=—1

1] £k
(20°C 24hr) (20°C 24hr)

EHEeRBEL RV DO
VN
10% NaOH
10%HC1
ethyl alcohol
acetone

benzene

266
208

37
328

356 (8hr)

347

371

264 336

188 341
25 250
170 321
252 315
241 320

255 325

LD XD BMCHIRBENEL, 7THHEHEK
EOTHS TABMICHE »EE LA, 9BH
vx Eastman 910 ¥ X % 3 @ TlkiER&E B

IprhicigiFEL<kss, COb b0
TRETRD OEXRAD L E WIS BRENS BIC
BEF,

R BREER O—RIOKHE L L TR,

D 1B~BEO—KREFODO BRI
R THBRIGIC 7 3 BRI EEEL K

2) BYRIEHFEL, ERARLRVWEEE
WL T HEKRICARF R ZKNEEY 2 FD
.,

D EERSTHBHK I - MK - BHEK
SWHELEFLES.

) EGEECESL, BLEAHA LY I
¥, BEENHBLHERET, LrdEEEL
oTmE, ME, FEMEEYSLEZ LR,

5) RNIhTdEMRL, EBETTRE
RoREENCERALES.

TERGHEERS. chbDEREDLSKRE
LT,

BED>5% 3), 4) KonwTthkRELEEH
Db OYEAY « LHEHERCET 5 d O THA
REBERETREIOLEZLRE, RKEESR
CELTARY OBy HT IS5 ELbR S
BLBOEERYERLTWARD Tikrhic
o ARSI BRE L BEET sBTRARW X
5Th 5.

1D kowTREAsBNERARASCHL TR
B ETCHEERABHBERERDDEHDTHD
T, TDERCEWTHAHBESEF CHgET
5L ORTERABEEROES & T 5 KANEE
Tk, EESABBRRITRKT % To—
BNEEFCBEST, CORIBEREIEEL RV
HO0EE LYW AFEKE 7 ~108 B TRIX
INMABENCOEFHTE RS, chidt
b~ 7 i & O R H VI A E 05 RBE
BT~9ABXvAMeHEmMT s ehrbdbHE
2%, ZESOERTCHIREABOKETES
BB T A4~ BRELELT 5%
zZbhs,

2 EoWwTik, EYREE—Krizl,
FELESOEF O L O HMRORHE
ZREeH, ThRMERRCIZEE LD N
5. LarLnEESCERT L, BEHEK
X OTHEDH29.0%~84. 6% I FAE R Ftk T
5., ¥FREELSORKOMSREEHORED
HETHD. COARSERILTEHRWRHE
THd.

5) oWwTRAHE MKFEREM, TGCH
MCEELCOEENTES., T~V RADK
Fic 0.5ml @ Eastman 910 ZHEALH
55, FOERE T 0.1ml F7ik 0.3ml
® Ch. xEALKBAEO RHATREMGE DT
BHc, RABFCEEIRLF - B X offifiso
BlhOEETHOR, MAKIOBEEL TR’
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CN ExaticnBadd 54, HKC LXK
Eastman K Cb. © 1{r& ¥ 5 CN &
ANOEHED 5 ~W0FHD1THY, 79y 7D
Cb. ElERKRLSIc L5 LD 5 Bk 4.9 ml/kg
(5% EHPBR 7.4~33ml/kg) TH5. &2
TEROECHALTCHTHRLLTHERATES
borELZLND., FEEFOERTLIIRIEE
ERBCARY, HRFONEELRDLOR
T LibDRFELENDE.

REXCEYWYERALCEE - &% - §%%

BB-F-B-B-%- 0% BREOH
BELBECbALOTARY ORELED, E
CERIGCHORESG 2, 3®MEI L TWw 3
», WRHHROESCEERLERL ER
Wi, EHEEOERIVRTH 51 2HI3)
LTWwa.

ZEENFERNCEERNZFERL TRL LM
B OWTR/RRTH N

1D FHAE:EACEL IR OBRLH
TH, ThEFPHTrieddiicEAYES
O CHRBELYH T v d, BRER
RAIGERGERLIEE L fvedic b AR
HWkasiZFdirwhriw ¥5LThEER
AREBRL LR T HLSBEEHALCLE
SHEEBEBH O, EEL LW

2) EEWMPE  EELYREAMECTS &
DRI BIERC L O TR ZBEENDITRAY
BT, MESFRMEEZFCBLTESF VRO
~oY VEREH & U RS wrapp-
ing o5y 7ev, NEEERYFERAL, BE
HEECELTOBRBEIH L LT, §R
WA AREMREIHFAELLTERALTY S,

3 HEEFOEIN : K - REHSORS
DR X oTEHBAMIC L Ol RDOE, S
Bled, thEflATs L BN LEEYH
> Ll hBEigm#cd 5. Bl Ch. sEA K
&<, setting time AMEr i, BHLT
WHRBICEAREDTL F WEEE SRR & 5
CEHE BAERK O b O EcFR
D BHEECL AA $202 HEFIH & B
5. BEEOERIZS < AA$201 »{EHL
o, MBBEERROMECEBYE B IC A K

T, polymer B, TEKLrHEL BT
2R, setting time Z MM T 5 EHALE
Lt rdELLNLS. £S5 KT East-
man 910, Hycar No 1041 (Nitrile rubber),
Desmodur T (Polyisocyanate) #ESL%
EDH-Adhesive BZRBICELHETHHLE
oY (-

10
o

=

1) 2~2.5kg OHUREY WHREPHLLT
a-Cyanoacrylate monomer I X 5 B#% 54
(BYBHSEImEESE 46, BBRINVBRERR
TEEE 1A , BitEE (BtOREaEE
B) S5HEfAR-fERCRI L.

2 1~6B0RBHEDCDDOLERLE. ©
O, ARNCERFNCSE
ERBeBerADd ok, B BE b
BRELT, AN polymer 127 ~10
ARITHRINZN, 4~6BCTEERRELCE
Bibdhz x> Tholk.

3 EEBMAXBRENCIELRCEEIL
Tl AR ER B LTS T LR Lk,

4) REhtEEE S A 3Bl EEt O/ MNER %
AT, M ERBERT <L BIHE LS
He@THER LD T, BEEALHICEYRE
RAOBERDBBZ L EBFEL .

TE Rz Dbl VRS, HEREEE o~ BEmRE
EERCERLET.
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1) =JekAEH - SR BB AI(CS-215).

2) ERIL%¥TE # R & 4 : Cyanobond 5000.

3 H: EEOMY L ER, BHTFEATE
.

4) &N EHEROERER, BECEFEE, BN,
1957.

5) fis: : BEA, 6: 605, 1962,

6) R4 - HAIM « HHTESE, 15: 2922, 1960.

7) FRA, WARME c SARIRER, 4:384, 1961.

6) MR4: - HAMMM ¢ B AEIEE, 21:563, 1963.

9) AKH: BA=, 30: 753, 1961,

10) WK : R, 62 : 106, 1962.

11) Bloch, B. : J. Bone & Joint Surgery, 40
: 804, 1958,
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12) Braunwald, N. S. and Awe, W. C. : 1960.

Surgery, 51 : 786, 1962. 16) Carton, C. A. et al. : J. Neurosurg., 18
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K5 #HEEBEIRALIKL. K6 WEA7HE
(B3 YIERAT %< 200) ¥ polymer e
LEZEEOMREELZEDS.

X7 BHAII3AA
Y DMIFARME L IRIE OISR A D S .

X9 'EHeieeR H K10 #5390 H
CEYIAMT > 200) HHRDAZERLRR & RO (B IAIT x 200) fibrosis % ETDHKRT
fibrosis ROURMIE DIKREZ DB . BB HRMEIIIRR LT 5.
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i

X1l BiEsE7HE X12 A SEE
(BERtEIBRMT < 100) polymerh ZRA L (R EIBAMT % 400) #47E$ 5 AFEMAB L+
TW5. DICBEEOMATR M & EXMaL IR T5.

-

% v A

b:’ n N

B3 BMsEH42E H BT ey
(BEBRIBAMT < 400) T irEbrfThh 14 BERtEEE29H B
s, CRERE GBI % 200) IR IS KT

K16  BERERGIE B f17 X @7 polymer

’ : AR AR N Y L)
M15 EEMES10H H OBHORES. iy






