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AE e o] &3 AR MFIFI} 2-3F
o AZHH, 4FFde Aol W =¥
sto] SEA YA FFS A £ or
2 37 =259 433 2y o] A
Aol oty RIsPTt 2HEE £F
Ao &9 2 729e 97 s A A
A A 2 dFAe AMgL 2 F4F AR
T¥B AN FAA e TR B T3 A F
A% g o|§He HEHR|IZFUATRH
wiutolu} Mf T o] 8% 2 gy Ap#H
of i3t FAAe] F4F {FE oL &
FB-0ge] YAy, 2HA T o]FY A
Az 3t FE YFH F84 dE
Me obF FHse A ¢ow, =
Aol e FFAE AHHO R AFHF
23 AT e JAEHE HoleAd #
3 A7x BE% Aejol)

b, &% 7bg WAt BAE F9
el o] w27 9 NFgEs Eolx
A#HoZ Byt 2L AYRALE AT F
JEE, UFrEe @7 THE Ho]
£ HEZoZFUE Ad el Xy § ¢
FuelA Ao Faa JFGEE A2
o2 1 AfAL AANsIZA B A7E
A& EA =AU

I Az ¥ gy

1. iy A =

AN A g o]fEA S
2, Agdgn Xl AeFd 24-264)
o] SHE F 2 6/ Ldlol ANH IFAA
Eo9 Agol §liL, TI3F ¥ fdon,
AegdFo] e 6A(FA 44, 9% 2%) &
MA3AT Ao AAHERR|ZFH(H
Faolyn =)z Fol2AAEAHA
tridodecyl-methylammonium chloride( Aldrich
Chem Co, USA)E ol&3& 4t HFFAS

AR Ao

vl —
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© 2 e-PTFE(Gore-Tex™, W.L. Gore &
Associates, USA)¢} EF4ATHO 2 polylactic
and polyglycolic copolymer(Resolute®, W.L
Gore and Associates, Inc, USA)E A3
t}.

2. AlEuy

(1) g2t XMe| ‘

HEFEAd S F44%E 2z dmm 37
o7 &, d€&ELEUW 5% tridodecyl-

methylammonium chloride&¥ o2 g0z
Azx3AT. HEZH|EH +&q(pH 8,
100mg/mb el =& 187 &2 & 7Ad, 1¢
Ax Yo| Add L7 WelA Azt FH
=

(2) &xlo| HM=F & &=t
TS FANE =E3AT)7] YT FAEA
LEL ANFHFHAFTLE 4imm FH7F,
25mm FolZ A F3 o, I fol Ad gt
< AAAAZ, Fo] ImmAE =EHW, H
ARz 43 HAHHEE HRoE HERs)
At
ARE AFod XLl APA 2 2%
Aol FAAA & AHAAE AP o,
15 Aol ddAANS A WA RE 34
I, AYAFA dFo] fle oldFA A&
ZAEE golagh. A" Ao Aot
& AFASsY mES AFG F dd A
AAMEE A2 & AIWFAARA A
o, YA Moz FAHe 7HEA
3 F, 2 odF 7Y AFIARL, &
2] F9 FEH R4 ol F
S Z+7 3y REEI T
Molgd AZd vFFARS F5
3goA, HlESMIEFA Hegd 2
2ioA, 2z HEZHHZA AHH
ErAduts A" vESFAALE 199
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A, e I 4L AYsta 2 &
AgHS FA FRod, &AL dFo A,
1-2@27F At gt &F Ao #A
= 0IM A2rZgH(pH 7)o HAEE 3}
Rom, LFFA N ALEER] 3 ol43

o= AAE AANA A=E LS3H

8. FAIMAIEHO|F 3 LEtHHo|E

A2 5, g Axel AUE AAed
o, 19, 39, 17, 27, 4% 42 A%
20 AABGT @ A o] FAH

o
KeX
=

Ao B2 3 e 2AH IS o] SRy
1728 e FA AR A #3172 3
gdn) 7y FES 5 FvEAY

(1) FARMAE01E AlHe| X2| & &

AAR AH-E half Karnorvsky o] 24
7 12324387, 01M caccodylate buffered
solution(pH 7.4)22 A H3$ F osmium
tetraoxide & 22} I A3 ohe 30-100% o€
2 Y @34 S Ay odz
HHe] #3g 8 dA=Z ARAA, on
sputter& ©]&3t gold palladiumg 3 EA| 7]
e FAREAE R A (JSM-5400, JEOL,
Japan) 2. & ##stHTh

¥ 1 Simion’s evaluation system for membrane contamination

1) SEM evaluation of membrane contamination

score features
0(-) absence of bacteria
1(+) bacteria present, as scattered single cells or in small isolated aggregates
20++) bacteria present, but not completely covering the membrane surface
3(+++) bacteria present in a thick layer completely covering the membrane surface

2) LM evaluation of bacterial presence in external and internal surface of membrane

score features
0(-) absence of bacteria
1(+) bacteria present in a thin layer or in small isolated aggregates
2(++) bacteria present in a thick and irregular layer
3(+++) bacteria present in a very thick layer completely covering the membrane surface

3) LM evaluation of bacterial invasion into the thickness of membrane

score features

0(-) absence of bacteria

1(+) invasion limited at 1/3 of the thickness

2(++) invasion at 2/3 of thickness

3(+++) when the whole thickness of the membrane was involved,
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(2) Ysisin|d AlHe| X2 ¥ #E

FAAAE R A A A 1, 2 F
@34 3 B8l prophylene oxide # g
% eponel] Euj& ) Ultramicrotomes ©]-&
dlo] gro] FYRAE EYITE 2um FA
2 A& H38E BHED toluidine blueZ FEAY

ok 2t AadiE 2 JAEFEE B
#u) 4 (Olympus Vanox-S, Japan)ozZ #&

Eied

(3) B}
oo} Maias AFAEE FAS 9
3 Simions99) HPPEE ol FHATHE 1),

(4) BAIXE

A9 FAo wE Al HEZH|EA
A Aol e A 2 A5E Hrist
o] AFAE F3d+49 e, unpaired Student t-
test(P€0.05) 2 z}ol9] foAdE& AFEATh

m z

1. o3 4+H

(1) HEFsd &

A7 ¢ R JFEY Yol A
& o7 Zylsgen, 43 T2 I
Zo] #AAHYY HEZMo[ZFH AE =
& A dZAg mHa JRen, 717k
AGFE Ha vz oyt o= A ¥

Heade HEZRIEH A f{Fo
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lo 8 ro
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of 4oz ¥ Be AREL
17 497 FY YHEY 34
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e g3 %
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% B £ FA9 ARE BAHYL
W, 125ol45E e Fa 959 wdol
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oM BE AR FFE AT el AF

o] FZHAU
2. FAIEAIHOIY 3 FEEH0|F &

() HEsd 2

1) HEZH o Fd Atd vFF4 =

1del= B 2o AAFHANA A
o 2 SHE Ay o] BT 7] A
HEASTH FAEH, FAE gouv, F4
oz Y AdZAL & & AU Fig
1A, B). & Wi 3zt F389, g3
o2 Hole EAHA 749 FAFE ¢
3 edd AXHYE BRI AaF2 FFHA
ekt

3dole My %ol 1¢9ET F7HEHAL
o, 9 M FFFo] o]Foix 3 FA 7} F7t
Hu, Az} B FAEHATHZE 2A). &
NE ALY 84 F2 FH4o2 FAE A
RAE B 5 Uded, #Fe 7htol vE
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5D). FeEm Ay FAL AYE F 729 2 U "We #AE AAFHL AdHzy 9A
Aol 2t o AAS d2 AU Al A Tt bl F2 Holw, AMFEIE 9
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H 2 Contamination score of bacterial adhesion in extemmal surface of tetracycline treated and non-treated e-PTFE
membranes, evaluated under SEM and LM.

External surface

Subject Tc non-treated. Tc treated
day 1 day 3 week 1 week 2 week 4 day 1 day 3 week 1 week 2 week 4
A ++ e+t +++ e+t +++ + ++ +++ +++ +++
B + ++ +H+ +++ + ++ 4+ +++
C e +++ + ++ FH+ +++
D + ++ e+t 4
mean 167 2.67 3 3 3 1* 2x 3 3 3

* stastically significant difference at P < 0.05 between Tc non-treated and Tc treated e-PTFE membranes.

H 3 Contamination score of bacterial invasion into the thickness of tetracycline treated and non-treated e-PTFE membranes,
evaluated under LM

Membrane thickness

Subject Tc non-treated. Tc treated
day 1 day 3 week 1 week 2 week 4 day 1 day 3 week 1 week 2 week 4
A - - - 4+ +4++ - - - + +++
B - - - ++ 4+ - - - - +
C - - - + ++ - - - - +
D - - - - +
mean 0 0 0 2 2.67 0 0 0 0.25* 15

* statistically significant difference at P ¢ 0,05 between Tc non-treated and Tc treated e-PTFE membranes

¥ 4 Contamination score of bacterial presence in intemal surface of tetracycline treated and non-treated e-PTFE membranes,
evaluated under SEM and LM.

Internal surface

Subject Tc non-treated Tc treated
day 1 day 3 week 1 week 2 week 4 day 1 day 3 week 1 week 2 week 4
A - - - - + - - - - +
B - - - - + - - - - -
C - - - - - - - - -~ -
D - - - - -
mean 0 0 =0 0 067 0 0 0 0 0.25
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¥ 5 Contamination score of bacterial adhesion in extemal surface of tefracycline treated and non-treated resorbable

membranes, evaluated under SEM

External surface

Subject Tc non-treated Tc treated
day 1 day 3 week 1 week 2 week 4 day 1 day 3 week 1 week 2 week 4
A T = = S S S # T e s #
B ++ At # T S T #
C e = = St # ++ et 4+t # #
mean 2 3 3 3 2 3 3 3
#, membrane perforation
V. & 9 1ot ST & AW Aol =Egd 2o 5
HBe AAE Hed, ol

Z A G A A< (guided tissue regeneration)
o AHgEE e 2499 AZY
ZFo| ogHog FTAIHA RII:E At
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ZE A, FAFH NS dEFS F
of WAwe 2 Mozt AAHUL, 27) X
Ao 3 g AR} Ao HEZIHR
olEdS FYA &S A Yo uE Fo
g ztol & #AE & ATk

AF gl FEE FHAZ AFAM, A F
)2 TCe flubiprofeno] 7d A &89
30-60% & WEHIAoM, WA FHizAY
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of 437 =&HA st A3 Aele x4
ol 718 #ESYEH, 1Fde F7 2
o2 FAE ¥4 IE e A7
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Non-treated e-PTFE membranes exposed to oral cavity for 1 day

A and B, SEM view on external surface( X100, X2,000)

C, LM view( X 100) : left part is external surface

Non-treated e-PTFE membranes exposed to oral cavity for 3 days

A and B, SEM view on external surface( X100, x2,000)

C, LM view( X 100) : left part is external surface

Non-treated e-PTFE membranes exposed to oral cavity for 1 week

A and B, SEM view on external surface( X100, x2,000)

C, LM view( X 100): left part is external surface

Non-treated e-PTFE membranes exposed to oral cavity for 2 weeks

A and B, SEM view on external surface( X100, Xx2000)

C, LM view (X 100 ): left part is external surface

Non-treated e-PTFE membranes exposed to oral cavity for 4 weeks

A and B, SEM view on external surface( X100, x2,000)

C and D, SEM view on internal surface( x5,000, x10,000)

E and F, LM view( X 100): left part is external surface

Tetracycline treated e-PTFE membranes exposed to oral cavity for 1 day
A and B, SEM view on external surface( X100, x2,000 )

C, LM view(Xx 100) : left part is external surface

Tetracycline treated e-PTFE membranes exposed to oral cavity for 3 days
A and B, SEM view on external surface( X100, x2,000)

C, LM view( X 100) : left part is external surface

Tetracycline treated e-PTFE membranes exposed to oral cavity for 1 week
A and B, SEM view on external surface( X100, X2,000)

C, LM view( x 100) : left part is external surface

Tetracycline treated e-PTFE membranes exposed to oral cavity for 2 weeks
A and B, SEM view on external surface( x100, x2,000)

C, LM view (x 100): left part is external surface

Tetracycline treated e-PTFE membranes exposed to oral cavity for 4 weeks
A and B, SEM view on external surface( X100, X2,000)

C, SEM view on Internal surface( x 2,000)

D and E, LM view(x 100) : left part is external surface

Non-treated resorbable membranes exposed to oral cavity for 1 day

A and B, SEM view on external surface( X35, X100)

Non-treated resorbable membranes exposed to oral cavity for 3 days

A and B, SEM view on external surface( X100, X2,000)
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13 Non-treated resorbable membranes exposed to oral cavity for 1 week

A and B, SEM view on external surface{ x 35, x2.000)

14 Non-treated resorbable membranes exposed to oral cavity for 2 weeks

o

A and B, SEM view on external surface( X35, x2.000)

Non-treated resorbable membranes exposed to oral cavity for 4 weeks

A and B, SEM view on external surface( X35, x2.000)

Tetracycline treated resorbable membranes exposed to oral cavity for 1 day
A and B, SEM view on external surface( X100 x2000)

Tetracycline treated resorbable membranes exposed to oral cavity for 3 days
A and B, SEM view on external surface( x 100, x2,000)

Tetracycline treated resorbable membranes exposed to oral cavity for 1 week
A and B, SEM view on external surface( X 100, X 2000}

9 Tetracycline treated resorbable membranes exposed to oral cavity for 2 weeks
A and B, SEM view on external surface( X100, X2.000)

Tetracycline treated resorbable membranes exposed to oral cavity for 4 weeks
A and B, SEM view on external surface( X35, X2000)
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-Abstract-

Bactenrial attachment and penetration
to Tetracycline-treated
resorbable and nonresorbable membranes for GTR

Ho-Jae l.ee, Hyun-Ju Chung
Department of Periodontology, College of Dentistry, Chonnam National University

The barrier membranes for GTR procedure could be affected bv bacterial contamination after
exposure to oral environment,

This study was done to evaluate whether the tetracycline impregnated barrier membranes
could inhibit bacterial attachment and penetration into membranes. The resorbable
membrane(polylactic and polyglycolide copolymer, Resolute®, W.I. Gore and Associates, Inc.,
USA) and the non-resorbable membranes(e-PTFE, Gore-TexTM, W.L. Gore & Associates, Inc.,
USA) were cut into 4mm discs and trated with 5% (ridodecylmethylammonium chloride solution
in ethanol and dried in air. The membranes were immersed in tetracycline(TC)
solution(100mg/ml, pH 8.0) and dried. To the maxillary canine-premolar region in Ssix
periodontally healthy volunteers, removable acrylic devices were Inserted, on which 8 cylindrical
chambers were glued with TC impregnated and non-impregnated discs, the membrane discs
were examined for bacterial attachment and penetration, and structural changes under SEM and
LM,

From the 1st day to the 7th day, membranes showed bactenal pleque formation composed of
coccl and rods, Thereafter, filamentous bacteria appeared and the plaque thickness increased. The
TC Impregnated e-PTFE membranes showed less bacterial attachment and delayed in bacteral
plaque maturation than non-treated membranes.

As for bacterial penetration, the TC impregnated e-PTFE membranes showed superficial
invasion and Infrequent presence of bacteria in unexposed inner surface at the 4th week, while
the non-treated e-PTFE membranes showed deep bacterial invasion at the 2nd week and
frequent presence of internal bacteria at the 4th week. The resorbable membranes started to be
resorbed at the 2nd week and were perforated at the 4th week, regardless of TC treatment,

In conclusion, bacterial plaque formation and penetration was efficiently delayed in TC
impregnated e-PTFE membranes, whereas resorbable membranes were similar in bacterial
invasion due to membrane degradation and perforation, regardless of TC treatment.
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