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FIBRIN GLUE MADE BY A NEW METHOD

Young joon Hong, M.D., Dongwon Choi,M.D., Jinsung Kang, M.D.

Department of Plastic & Reconstructive Surgery
Keimyung University School of Medicine Taegu, Korea

Fibrin glue is made of two components: one solution contains fibrinogen and factor XIII and

the other solution containing thrombin and calcium chloride. It is effective in hemostasis, seal-

ing anastomotic sites, promoting wound healing and tissue adhesion.

The study was conducted to evaluate the concentration and amount of fibrinogen which was

obtained using glycine and lon exchange column. It's concentration and volume were compared

with other methods, such as the frozen method and the method using ammonium sulfate. Fibrin-

ogen concentration made by glycine and 1on exchange column results in a relatively higher con-

centration compared with fibrinogen made by frozen method.
Animal study to evaluate the adhesive effect of fibrin glue in the full thickness skin grafts at

the 3, 7 and 14 postoperative days in rats was done. Histologic examinations did not demon-

strate significant differences in healing process when using fibrin glue made by glycine and 1on

exchange column compared with commercial fibrin glue(Tisseel®).
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29 (tensile strength)o] H2&h Z2H &7t ¢
£ Agolch

1909\d4)] Bergel?o] Ad#-A(fibrin) 7}&7F A
d 238 ZT Uche AME B3 o3 &
AE 1 Grey(1915)7& =H&¥ @A ¥
2Aoz AMfird AEA(fibrinogen deriva-
tives) & AFESIH o™, Harvey(1916)Y= 4]
4 A #7) (parenchymatous organ)e 2o
2 fibrin patch& AH3l99c}h. Young# Medawar
(1840 & E7|e] AF4AE 24s=d, Cron-
kite §(1944)%& Aug of AHUE Eolw
A (fibrin) & AME-ET 28y £E9 A
E=7F o} #& AAE AFR EUrh. 183y
I Fole fibring 13 Fobol| ALE3t=d i3
A d BHES A Gt 2t Matras
(1970)"7} thA] k4o g Hag & fibring
Wty A% ATE ABUAT e B ¢
d, FHYEAEYF 9 A9 94g4 W& A
Tl A T o]HAE AgEe A& FAHIE
A AAE A ZAHAA I Fedted A
ojAl BV ol E Foln=g o9 st
olgte] A Fo shtet 2 5 9ot

Hgo A AL de Eeldts dEH wgel
= EAY(frozen method)?3 ammonium sul-
fate® o] B3t WH¥e] Urt. @xpe] Whge=z
nFEY HdF2He dodid e 4y ¥F
S7E7] Wi 7tFo] wisthes @3e) gk F
zto] Whgoz Raldt HE A AMgEA =W
ammonium sulfate?] FAJo] EAjr} #ch. #A
A|BE T Qe fibrin glued] Eo1¢e R4S
FAYo R REd Addd BB FYol oE3n
unew 7Aool wfg- ok

2 A7 Bl viny idstd 29
GoAMNE B7h hestn, AR 4o ¥Yez
E 15z 4f2de d¢ F U WHe e
3tn2} glycine JAYH Fol2u PR E )85}
o @A dRade HH Este PEe 2
Asti, o]2H E2 dRAUE ABEHE fibrin
gluedl EFH e HdH2€d =9 58
Blas] R okct.

II. Mg Y gy

1. LR 2elste Wy

300mLe] At €3 0.1 M EACA(e-amino-
n-caproric acid)®} 2.1 M glycine& 441 4°Cd)
A ARE ZIgR o 2087 dAdEE(,
500rpm) 3l 4¥4L vz FAEY Heo)
o] JAHE 20 mM sodium citrate-HCl &3,
75 mM sodium chloride, 0.01% sodium adazide
E 2% pH 7.59 buffer solution 500 mLE& 43
2 g, oAE 1A B¢ YR,
000rpm)3te] JHEL w2z Yt At
o] A3 eio] 20 mM sodium citrate-HCl €39,
75 mM sodium chloride®& &%3led pH75& %
A8 £4E 4L g, olAE AITHF 1~2mLe]
&5 3 gol&uA](anion exchange column,
DEAE-TOYO PEARL, 3.6cmx3.0cm 1D,
TOSOH AAS)& 317t oA F/HsE 4
of 10Wj2 ANF oig, oAl fol2n@z
(DEAE-TOYO PEARL, 4.4cmx 10cm LD) & &
HAA dR2ge £edith 99 RE AL 2
~4CoM Aegstgiom Ak Sigmartel MF
£ AHEEHETE o)A Bed dR4HYe glycine
gel& AMg3le] ZmA9] AFE 1AIHERt W7
3t 43 (assesment)§ T}, o|RAE A7)
L RBY F URE FEUZAI D e AFH
o Bagich,

2. EENY

H o] 200~250gQ ¥H 30vie|E 47 10v}
Y 3For rdot Hed Hiez Azt
Y 23 HAL9e ol8sA UE fibrin
glueE ATHE BAE F& AYT A, AW3E=
fibrin glue(Tisseel®) & o] &-3iA AHB g BodF
T& 497 B, HEAMNY HAR29& o832 &
I HFHE BAE F& HERFOE 3T

0.1mg/kge] Entobar®& ## o] B7ho] FA}
&t ulHE F wfFeo] g AT 1.0x2.0cm =
71e] AoHg #E 4 ¢F uiio] g sy
£ H, =gt H& ot g vlsld AR
Ao HE AHEAH(Fig. 1). A¥T Agt 4¥T
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Fig. 1. Preparation for full thickness skin graft. The
two rectangular shaped full thickness skin defects
sized 1XZcm each were created on the back of a

mouse.

Fig. 3. Fibrin glue applied graft ( above) was left un-

dressed and tie over dressing was done to the other

graft ( control, below).

Bl A7k 4% 2@ A AREE fibrin
glue 2}7k 0.5ml g 3% wjet
Aol AT FEAMAHL o gategA glol
s FAck(Fig. 2, 3). hZFd A= fibrin
glueE ARSI 1 2 ¥ & tie-over dressing
oA FAH(Fig. 2, 3). FEIds 34
o] ZYHEE FHE =] Y& 5UTF Penicillin G
(107 &9 & dER TRl SYAS
k1=
dsiEe 4T § 4F 99 79 43
Hel A2 (HF take) AR E {UHo=E 5t

"
LT
B T

Fig. 2. Intraoperative application of fibrin glue. The
mixture of fibrinogen solution and thrombin solution
was applied evenly to the recipient bed by using
Duplojet syringe.

Fig. 4. Electrophoregram of fibrinnogen. Note the

devided @, B y chains.

dow, EF AIEE A3, 7, 14Ul & #3F 3
ste]ef wRE e TN 2} 17e) MERE
& )3 3sted Hematoxyline-Eosino. 2 4% %
FAdnFor HAFUCH [EITLF fibrin
glueZ HuHe BoF d¥T At 48T BEF
Zbzh 1mtejollA) A ajHoe] getelolet g2 A
Aol A A skt

m. & n}
galsiM e MR

Glycine & o]&s+ 2a3t H&
& (electrophoresis) 0.2 7AZa 2 A3l o A
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chain2 2 vroj3 g g8  AAH(Fig. 4).

250mLo] @A glycineg o] &M Felg
T Ue HFade] o2 HF 06~07g024
of k& mHlF WAL ol (L198T)V A F3e
HAg 7k 3 F 2@ (frozen method) o2 ¥g
& 04~0.5g Bobes 27 o wch

2. ROk 27

d3AMes AP T T RS FUHoE
BEs) £ A% YYZ AZ IofolN $EF A
190 $% 4u¥o] 25 YU, 4¥F BF
Ietelel e S Al1de) 8% 45Ho] e
B, h2TAHNE UhE geteh g §
A¥oE felg xholet oj A7 7 gte

3. FEsio|AH AA

Te¥ AY I A4EEH g2 EFAAA ok
o] A% AW} A4AHTI HEo] BEHHIA B
dck dEeolA A2 ARgF fibrin glues
A5RE dolola RS FEo Holz ¢ote
o, m|efst Ax o] ¥4 (neovascularization)
I AREAEY F4o| Uct(Fig. 5).

Fe¥ AL gl AMEF fibrin glue

Fig. 8. Histological findings of the graft 7 days after
skin graft. The control group showed inflammatory
cell infiltration and less collagen fibers (Above). The
fibrin glue applied groups showed less inflammatory

cell nfiltrations, more abundunt and regular deposit
of collagen fibers and more numerous neovascular-

ization ( Below, left & right).

= A9 o FoEo] Holz] ghgton, GFAEe
AREARZY F4E £ 5 dded, 3gd (ol
lagen)o] E-t&3HA W= USE £ F AN
oh 2Pl AME dETol vls g8 HH
HEAE FHo] njefstA Jeldth(Fig. 6).

TEF Al4Y TN B P9 weHo]
Hiso] &g E F UALR BEFAHSA eidE
of Jld nYIMAE HFHez wjEso AN

Fig. 5. Histological findings of the graft 3 days after
skin graft. The graft was not taken to the recipient
bed in all groups. The fibrin glue was still remained
on the recipient bed ( Below, left & right).

Fig. 7. Histologicol findings of the graft 14 days afler
skin graft. The control group showed less dense colla-

gen deposits and still remained inflemmatory cell infil
trations (Above). The fibrin glue applied groups
showed dense collagen deposiis and little inflammatory
cell infiltrations ( Below, left & right).
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o hzZo HlE FFAES A9 Folw F
Reow FFdYe] WA BEE B U

GlycineZ o]g3iA Eal¥ Hfodg AHed
YT Ast A FUHAM ABHDT A dia
U AHET AT BellAE fAE Betdn A
2728 Jepldch(Fig. 7).

v.1 #

I oJYEAME Bl FE2H YT
ot FAE ZZFAAZ AMRHTT &Y, Z
o= FAZAHAAQ acrylates®} gelatine-for-
maldehyde-resorcin® o] 7j2tElo] HE AlgH
Atk 2u ol AP IAE =HE FF
AZlE 7lEH & B fibrin gluedd e
(wound edge)ofjA] 2 &@ztgo] o FFAFE
271 R, FrEA g1 AW gol
ol gHlg-g fusta, vl gln, Folu |F
Tolls ARRE + gle 9HEE Za o aEe=
2 ohdsta, AEsHoz HYsiy, wel g5t
o, HFe FHe zrm ol HANEAMe] 7F
B oollzt AAARE FIAMNE + UdE ZAFF
A 2o} shdko] HAHE gT=EAC.

Bergel(1909)?0] d-f4 7137 A9 da@E
o] 1E(network)& HAd3te 2A@zLo] ULy
Z9sdct. olAE Aviz dRirt BETHA
ZHAFPFARZ AHE eI &7t e AR
A H ATt

2% Grey(1915)®, Young®} Medawar(1940)%,
Cronkite 5 (1944)%0] Hf47F ZAHAAR A}
£ 7hsdtthe AE g oy A dRad
9] FE7} o} g ANRE AFA= E3
At 19709 o] HdH49S FEshe ol
Ul 1Ry HHades 28 5 UA
o Wet dR4de AAEFE, S5, AR
&, A3 Tl % AHgsien ok

oA ez HRLHdE E8ste 493 7t
7 W Eo] &aA A% ammonium sulfateE
o] &3 A Eelste Wy ¥ FEAAA £
sl WhHo] dlEAHolck. Ammonium sulfate®
o] g3l A Rl WL BH o] ndEd x|

Qldjol ALE3E u] ammonium sulfate®] E /o)
A7 =Hol #@x) AMgEAE 43 Utk A
g F3 80CoAA FEANA HArades &
3l 2 (frozen method)& HHHoZ A3
gtz ¢it}. Ammonium sulfateE o] &#A Ea
s WY 83 BFHA Ests wye v
E o, 29 Uye] 1FxEy dHad
T UL, i Aibe] e FHE I 9l
Il

Fro ARade @71 AsMe dFd

o AAEEEE R3] " e B8 7
Folvt IRYHAEYZ Y 2 A@o] Mg 5
= dvke 9 E zkn Qloh Hzpb AlSE
glycine FHHE @3 glycineg EF3 H&
298 TS @dwo] AAEEE A o|HE
2T o Folengd qngoz N Sl

3
T Ptk &8 d8e B ¥ s
Eoj7}d =3 thrombo-
plastine] E&& o} A{ATE(fibrin net-
work)e] BHEoizict. ol EF Bl A7 4+
28 Fade] o go] dAEL, velrtA A
FradEe] #F3H o] dustA Ho Hod
EH Eo] F3A4 "ty £ dRHAIEE 9
ARG Fod FHste HAHEAZd ZAEHR
4 (capillary bud)o] 4 HE o7t Lduy
g 37| et
o] g Aol /G UM
= Ao A/ mlAle ggko] ||
Re F gHA Qe ARl
Afrao] HFEI] a9 Ex18ke 340,
000 daltonolil, @, B r9] 37Fx] £&F2] polypep-
tide chaine. 2 FA=o] Qict. & 7Hef HFdu
o= z} Z&Fo| polypeptide chaino] 27§14 Sof
A7l B T he] HFAYE 6709 polypep-
tide chaino. 8 FAlglo] 9l Aojch. HdH4dd

AA
thrombine] #83lH A8-A& fibrinopeptide
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A} fibrinopeptide B2 #&=o] wal|(mono-
mer)7} |1 o] & @A Eo| Fiol oz AP
24 27t AEA Y= dih FolEg
A EHoth 2 o dAE dRaddel &9
+ @ polypeptide chaind} & MH-2guol
0]9lE= @ polypeptide chain® w2} AL 314
o AEE o FrkstA "ot
oA HA4E HdRa Holgle A¥ANEAY =
£& A "ot Alzte] X et R Wl &
2} &= plasminogen(plasma proenzyme) o] plas-
min(proteolytic enzyme) 2 2 B4#slo] HiH)
g2 A}es Hdg A8 B3 (proteolytic dissolution)
&}, =3 macrophage®t neutrophil2 ¥
(phagocytosis) 8ted fibrin &8 4HE (fibrin degra-
dation product, FDP)2 vlEogs Heis 2
Ao FeET gl ol MAE FDPE
thrombine] zH8-& Wafjstn =3 H/i DA%}
Z%}F(polymerization) 5= A& 985l {4
7t e A& QAET. Aprotining @2 @
HESfas AGHNE AHEsE R8s (fibri-
nolysis)7t A8 o HHa7t Fo LHF
<k A gE VHYEE A ¥ ¢ Uk

el A##3He dF @A (inflammatory pha-
se), AH3tdA (epithelialization phase), 3/
214 (fibroplastic phase), 4% @4 (maturation
phase) e} 4QAZ g vt ZFo] &=
dY g oot o] dojupA et PHo]
= 33L& df4dol thrombin ¥ Za 283}
o AR22 HHAANEE AlFEd. dRrade
22 % (hydrogen bond)ol| o3 JA=M, H&
e 43t ggudar X Ea| sl A
a polypeptide chain A}ojoll W2} A o] o] F o] F
282% 71234 (tensile strength) & 244 "ok

RAEFE HRLe TEXNHIHA AR 7
AFo F4ste HdREATe 2AEE #(capil-
lary bud)e] F4ulz olF3led HRIdEs gt
otk A de] Joe iAol opuAT WM
7} €AHE®  thromboplastin 58 #H]8ldq €4
Fde ALl factor VIIE 20|84 daWg
LZdA e €Age ADP, thromboxane A2,
platelet factor 3 % 4, serotonin, epinephrine $

Ede BYEAM AEE Feoh dade] ByF
™ 7Y A ¥ (mesenchymal cell)& F4x7)1,
A rAdEe] #8334 (chemotaxis)®} collagen
g4€& A2 7= PDGF(platelet-derived grow-
th factor) & w3t} 3%, o] PDGF&= AR
AES] FAE Rty FYAFE FYAZIHO.
AREAZE 4 AFAAY FADA AN ngE
& HAE FaT MEolith. mYFe AgxF
of o842 1 ¢ AE AY ARHAAFY 4
Al oA FEe AR Az LT
t}. Beck(1962)'® & M¥uiSFdEE 58 &
Azlg g@Y3 79 Xlla(fibrin stabilizing fac-
tor)7} AR BAEY] Fo astche AHdE F
w3t

Fibrin glue(fibrin sealant: fibrinogen £+
thrombin §<8)& A PEHo 2 A5 FF&
o g + 31, ooz e A} (dead space)
& ve] 38 Y F(seroma)H YL AU
F old ARHozE AR FIE ¢ 2
o} 2# ozt Aol o ojRez AMHFY 5
HE vgg dHAA FA Aoed] 4IEE E
d g dok uAERERA fibrin glueg AHg-3]
A o ERE B = ool ol
slo] FgAltte] B&E £ ov] HEMY nA
HAEESE sl Ao EFHA fibrin glued
detEo M BT E B d4¥E ¢ + U
~} Hgjsict.

4B A3 FHA fibrin gluer} HE-5He FHE
€ FdA HEFH AdH FeF5o2 s 7
Aot Hdld A-gZFS @78 (vascular malfor-
mation) & T W} 3% ot A YEHE 5
€8 o i 28& 9] 9% BS, FEis
tula)olub =g FUHE FHE LEHE ©WL
7b e Afelth AdA HgFe d2n £ F
4 M e (face Iift)2 v o) %99
238& AYE BEHoE Algsle AS, & 2uT
(myocutaneous flap)& o]ZH#|7t Foieo 23
& sk, AFHe] HAEE ¥ niEFH
2 F& FYE AFIA @ A$ Soloh

Fibrin gluey 283 &% MRwA ¥ =
4g FE3s Fgozn AYARA =& F7I
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ol AR 27iEA ) oM HRrigy
=T of 283 Holh, o|z{g fibrin glue?]
A 40 HAR4ads o 2Ry ol 181

FEHA 223 W7) $13 AxF glycineg o] &

o Hfede Bsle PEe OE o= whEn
de f4e Wiolel AZsn B £ee
7 oFARE 7148 & g Helth
v.e o

%E«l M‘ITJ—‘LQ' 25t .
o2 AFgd Atgstd JEstg

glue(Tisseel’) & AMESH T3 A& & ¥lmale] &
o 47T ZASH 20N 5T ARE U
el m%d Extelrt glde & & ATk A
A7} &ole wIFAE o] &de

Hgo) @A st FPEL o
Z:‘]
[=]

2= glycine 3
H]-tﬂo] xﬂ

Ik EX RS IR
EEe AHade 2 5 ol 4
Wlgo] #4H AERD AEH 55 Aol7h ¢
& 4 glol4l ojerEel Fustst ogulg B

éao(AIDS)OlUr tE T dEAd Ege
o o Q

AEE AT 5 Us GHE WL ¢ F

30 b (2 ook ol odo BN

3 © g mo = o

?rl
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