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1. Ammonium Sulfate fibrin &tH| 2| M=
1) Component 1 (Fig 1.)

10% sodium citrate 59 4cc <} 36cc 2] A&
E33t4 3,200 RPMo. 2 1087 YA E ) 8o
Azd (84)& s o7l E3} ammo-
nium sulfate €94 5.2cc2 H7}3F fibrinogen
Aol dojdrt. o] A& 3,200 RPME 2 33T
AT F 459 v n WA AAED
Gtk o] FHE 24N 7t WE REY &
alch, ol HAEol calcium chloride €9 (40
mmol/1) 4cc & Wl & EEo &3AZT),

=
(component 1.)
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36cc of 4cc of
Pt’s blood 10% Sodium citrate

ﬂ centrifuge at 3,200 RPM for 10 min

5.2cc of
Satu. (NH,)2S0,

supernatant

@ centrifuge at 3,200 RPM for 3 min

4cc of CaCl
(40mmol/ 1)

Precipitated fibrinogen
and factor XIII

Fig. 1. Diagram of preparation of autologus
fibrin glue (component 1).

2) Component 2.
Bovine thrombin (500IU/ml) &<

2. AME3E| Fibrin MEHH (Tisseel®)

e 2Ezlole] IMMUNO AG. <A Aits
AFANZ WF AR 93td AFE UA
Bl A g 28,

1) Component 1.

fibrinogen, ¥ A5 1A XIII, R fibrin £ 3]
A A aprotinin &4 .

2) Component 2.

thrombin (4IU/ml E& 500IU/ mD ¥ cal-
cium chloride &% ¢].

3. A2y

D 29 Atolel HFAY 53
AAANM AHHE 2-& A 1om &2 F2}A
ool ¢ 42 3 wie E 1Hsxn
e ot 2 A3 FAE FHE & UA
A&} (Fig. 2.).
Fibrin &4 component 1 ¥ component 2
2 F F2Y Aloldl Wi 108 B 30EF

0,
=
HFHHEL &A%k, Ammoniun sulfate fibrin

oy
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—o1gH - Ful A . GPF-

2 A9} Tisseel®S A2 2319},

2) 2943 AF |2 F(TORP : Ceravital® Ce-
ramic Ossicular Replacement Prosthesis, Xomed
Inc.)8 &4 .

AP 1em He 299 FFX WS ZeiE o)
3733 TORP ¢ ot X&) 2AE 53¢
g A FAF & (Fig. 3.) 293 TORP A}
olel fibrin 3 A component 1 ¥ component
2& 2L F oYL 108 L 302 F HFYH e
748}, Ammonium sulfate fibrin 73 & A <}
Tisseel®S IANZ 23Rt}

/glue

fasoia—H<+fasola

Fig. 2. Two 1—~cni pieces of fascia glued with fib-
rin adhesive suspended and weighted to
determined shearing strength at separar-
tion.

fasdla ©
plastic board

Fig. 3. TORP glued to a piece of fascia with fibrin
adhesive. Suspended and weighted to de-
termine bonding power at separation.
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Ammouium sulfate fibrin 2= 2% &
8o 538 QA% A 108 ¥ 36gmelA 315gm
7AA JeEbgn Ho 175.2gm oo, 30%
¥ 140gm AN A 920gm7tA VIEFSEIL W 406gm
ol .

Tisseel®ol 913 G2 L 43 AAF 23 10
E3 420gm °1A 980gm 7+A VEMSEI HI
722.5gmol¥.oH, 30% ¥ 490gm 4] 1140gm
742 W Ebsta 3T 832. 5gm ©] At (Table. 1.

2. 2242} TORP o HAY 53

Ammouium sulfate fibrin 2ol 23 H 3t
g 43 AAE 23 108 ¥ 1.5gmolA 7.5gm
7AA JeEhgs BE 3.78m ok, 308 F
4.5gm A 21.5gm7+A VeI 3 12.05gm
ol At

Table 1. Compared shearing strength(gm,~cil)

Tisseel®ol o8 HAEL 33 HAE A 10
EF 15gm 1A 48gm 7HA] JEbgE HF 36
gmeler, 308 ¥ 56gm o}Al 102gm7tA Y
EbtE B 85.33gm © AH(Table. 2).
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A ARBAGNA fibrin 9 F84L oln
e Aot 23 o] £44 ]2 throm-
bin # calcium ] €3} fibrinogen®] fibrin &2
Hste] $a7F dojua &4 23 g9}
A A3g 7HAA =Hol 4% € A £48
qHbalil ME o] g EHE AN3A

HE Aou. EF fibrin & thY WYY

318t3 4 (Chemotaxis) 2 &3l o Y43 o
7= 3.

ASFA* Tisseel®
10 min 30 min 10 min 30 min
36 140 420 490
53 285 620 680
160 325 870 1020
312 360 980 1140
315 920
average 175.2 406 722.5 832.5
% ASFA (Ammonium Sulfate Fibrin Adhesive)
Table 2. TORP Bonding(gm)
ASFA* Tisseel®
10 min 30 min 10 min 30 min
1.5 4.5 15 56
2.7 7.2 45 98
3.4 15 48 102
7.5 21.5
average 3.78 12.05 36 85.33
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900 =HE HAH FHolu &8 Hi}
g S7HA718 E ANE7 AATY. AL fibrin
& AE AR ALERoR ot o3
AEET 2 gFoly Fo dFAer gol
S HAT P, fibrin H A7+ S5 H71A
cyanoacrylate® 978 HEHAARZ ALl
1960'd th ¥ methyl-2-cyanoacrylate® 71 &, 4
=, 839 339 u4d P&V o) &3
Rot A% R goz A3 Algo) AT
St B 1970 Kerr B9 FAMEE AjA 2
ol5A4-& B 3¢t ol F /dE Isobutyl-

cyanoacrylate'” ¥ 2-cyano-butyl-acrylate® 9+

/1\:]6‘]- E.M w4 rﬂ cgz_ Hhe Ro g 2E @@
dul AHEE & A AAdE HER T e
Roz dHm.

ol A AR RATFe e A Fol
5ol AAZAE 04T AAA AHgol
A== At

7o 229 Ao} HREFe] o] &3
fibrinogen %43 €4 F%%& thrombin#
&3 4L fibrinogend FEI} EFEIL
fibrin 238 &7t EAAY) HEA € FH
A 7F =AM HHAYo FAe EH ol
A,

1972 Matras 5'¥¢) fibrinogen, ¥ %-§ 3¢
2} XIII, thrombin, calcium chloride ©] €€
o4& o] &3ty FEHYPNA dAdd AAH
ol AFE2R2A fibrin AHA7 &4 =
A F Pl ME Tisseel®(Immuno, Inc, Vie-
&E3 =540

ol A Tisseel®2 o|HAF-7} & B T&
A & BYstA F4E2 en 5
o] Fo] A& & JT& WAL U
AR AR GY A FEE 75l vhelgj=
79 2 FRA Wy A¥S (AIDS)9] it
Aol Qo] wFo A JYAHCE Tis-
seel®?] A8-& A3 glow FE APt
833 Ut

nna) ©}

—olgA - gl - e E-

Siedentop 5#-& Tisseel®& ©]-&3ld chin-
chillad] o1&& A HFHoZ o] &3y
FE 5BYF 2HZALAA Fo] " Yojd &
AED B &30 SE T g

Moretz 52 fibrin H Z A & A}§-31 Fo)
TEs 4THLR o 29 FHYe
82 A9 fibroblast®] &4 717 (FE%F 4—-10
W7A FAGL S}, Fibrin 4 3HA 2
#HZ A4l 70% 7} firbrnogen 2 thrombing
EEA 280l FAH HFHLR fibrin
FEA= 4H3] FFE] AHAF FHol=
A8 9L MHA Fet. Feldmann 522
Tisseel®& o] 83t Wx A7 3ol A}&5}e

A X HEo] Ha AAEgo) Hom
2 gdurdd wygrg o ££& A3 dda
3Ltk E§ Q1A o] AFB-8l 91F o] 21 & (pro-

plast, silastic, supramis polyfilament, ear carti-
lage B)E fibrin HAAR YA Y3t Aol
Ye & AU n A9, Palva $7L Fol7%
Well AP w2332 X F fibrin glued ©]
L naA AFHer AT & YA
Fibrin H & 2] 4% L fibrinogen ol™ 3t
oA FAHL FHE&7HL g 7HA
fibrin & @GFA 7} S FHJNA & F
#eg 7[Eo2 gl Thrombin® ¥H&3ld
fibrin® 2 EWX §I1E FusiA P ¥y
AR XN FA2AF)] o8] a8 A2
101 A= fibrin net& FHRLAGEH L8 PHE o
ForA 1A g Wk o} fibrin 3
AA AFT AA AEHB(Fig. 4).

oIo

2nd component
thrombin
CaCly
1st component j

fibrinogen fibrin fibrin — fibrin
(monomer)_' (polymer)  degradation
factor XIII F.Xllla,

coagulation
Components and reactions of the fibrin
glue system.

cross-linking

Fig. 4.
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Fibrinogen & £ 3l=6& o 711 W o
At FFSE fibrin A YEL P
o3 fibrinogen & F3ed yield7t wa?
TAol o#gr Bl GHYR Fo] 24
Al ol &3] HlEEH AT ks HYL
AME-E Ol #FY fibrinogenS AZRFoz o
WEE 23 vk

Ammonium sulfate F3R& ©1-8% fibrino-
gen®] TS Wolf® 2 ¥ ZWo] QArHo g
Bo] ol &3t low #HA AL Y A
FHatod A MEA L TEEA Az 7}
%3 Tisseel® Eths H&AFo] "olA} ¢
FHLR o] gV E Y AAY L AdLF
U3 AN AHG-A] F-2go) glorm 2 polyeth-
ylene glycol AU &A 713 &34 A
$E3 . & 4¥A%E ammonium sulfate
AZHE o] && fibrin HAAE Al-&3ldrt,
" Polyethylene glycol 72 & #itubg3 &
Antavl & 837 9k-8-A1 715 30% polyethy-
lene glycol 2 HZAA|A LE%Y fibrinogendt
g adA XN #&3td dadxez o
3= Wyolnh

ol el = ether A4, ethanol E&H?,
glycine? ethanol A4, glycine A3 HWE
o] glot tiREe] Wge] FAZte AA o
HeAd #gol Bagta A7k R xz
o H& #HAo] dn MzEol #al, WA
EE ZYE A¥40 AN d¥HL R g83
7lele A 33t

Epstein 7& @A LR o437 93l
A7} fibring &2 SA4E Ze Zo] A"
i ATt

1. 2% Hdeoz NzASY A

2. fibrinogen® AU K& LE=E

2 285 glon Bgadh gyAo] &
F=A e A

3. A1é 94 B3Y ventilating bood7} B

aglo] AN estA el s
A

TR 75T

TE AN ¥ E BRe) A
FEJE AFL W B E AR
% 54U B4z usA 48 R
Folrt.
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Sidentop 5*'% Laitakari %% fibrin 33t
A2 HEAHL fibrinogend FEo) B frtn
Hem A7t fibrin FHAZ Fo] e J
8 2L 7Y L st

At 109493t fibrin A ZHAlE oluigEH
FHol AN dFH oz AHAFHFYE, olAF A
Ae, 2HA4E, 9ol ¥ Ax&, yi
oldg, HMALHE, MAFE oL ASEF
4 fFgEHde, vFHsre, U Fef
Z2YAEF TdstA ol &FHR AU fibrin
AEA 2 EAALd t)dte Epstein 5”& chi-
nchilla & ©] &% FEAHNAM Fejyer ®
ola¥ £4¢ TAYSF e HIA{HE
T ARG AP E AYEEE BHSER fibrin
HEAE gAHeA AL F dvkn Feod,
Katzke 5% 2%2] fibrin 2l Fo] R
Wele EAXE Hd¥AdT AF B4 FEg
WAY 4 o Ao, 28Y Marquet® 2
#59] fibrin HFHA AFEA AYEHIY F
o}Fe] At Yk, Feol F&dl fibrin
AFAE AT 2M FolZU Gelfoam 9
e EUF UL BE Gelfoam AHEL R &4
de FolAUd dEAE L PP golgd
2% nute] %8 3 3Z(promontory)l 3
He ZAGYY gAE &0 4 Ut oy $
fibrin B 2A = oA F4 J 9 ¥ o}hg &
olmtE w4 o HEFoRA T2 AYE
de UL Ao,
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AEH FolvEg A%t Gt A
A FAAZ Hasdn, ¥4 HFAAY 54
g Wi AAANA 28 HAAE AHE-3)
A =t

Fibrin H&A7E A% ol AN 7
dA g AE g8 ARAT A7} fibrin
HHAE AHE3E HEg9P Ao fivk,

A A-EL ammonium sulfate fibrin 3 24 <}
AF54 fibrin A 2A 9] A vag A9
ammonium sulfate fibrin 3 2tA o] o] 4
34 fibrin HEAA Y ¥ Az HHAYHE 7}
AAT 2 Az FEAHold nANE, ¢
AU B, o)AE AAE, ok Ty
He, WIHFEE )48 AFF € v
T oEAFF Fgo AHE3HIA B HEY
gol},
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Use Biologic Fibrin Adhesive in Otologic Surgery : Compared with
Ammonium Sulfate Fibrin Adhesive and Tisseel®
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Successful middle ear surgery requires the availability of al safe, effective bonding material. Side effect

caused by synthetic materials have led to the use of biologic adhesive, However, they carry the risk of

transmission of infectious diseases if they are prepared from pooled human blood.

The adhesive strength of ammonium sulfate fibrin adhesive produce an adhesive strength that is half

that of the homologous commercial product.

It is, however, good enough for use in several otolaryngological operations, tympanoplasty, facial nerve

repair, reconstruction of ossicles. reconstruction of posterior wall of ear canal and obliteration of frontal

sinus and mastoid antrum using bone dust.

Key Word : Biololgic fibrin adhesive, Surgical tissue adhesive.



