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Abstract

Objective: Previously, we fabricated a new bilayer
membrane for GBR application composed of a poly
(lactic acid/caprolactone) (P(LA/CL)) co-polymer, and

reported its detailed structure and mechanical strength.

The current study aimed to investigate in vitro
characteristics of this experimental P(LA/CL)
membrane, and its effectiveness to promote bone
formation in vivo, comparing with two commercial
membranes; collagen-based membrane (Bio-Gide®,
Geistlich) and poly(lactic-glycolic-acid) (PLGA)-based
membrane (GC membrane, GC).

Methods:In vitro degradation was assessed following
ISO15814. Samples were immersed in PBS and their
relative weight loss recorded up to 52 weeks. To
assess biocompatibility, human gingival epithelial
(HGEP) cells were seeded on each membrane and
cultured for 12 days. By using a 3D-printed epoxy
model to simulate bone defect, fitting of the
experimental membrane to bone surface was measured
from micro-CT images and its handling for clinical use
was evaluated. In in vivo tests, each membrane was
applied to critical bone defects produced in
Sprague-Dawley rats calvaria and the volume of newly
formed bone was quantified by micro-CT after 4 or 8
weeks.
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Results: The experimental P(LA/CL) membrane Volume of the bone formed in vivo for P(LA/CL), PLGA,
showed preservation of 20.1 = 3.1% of its original and collagen membranes were 52.2 = 3.8%, 39.6 =
weight at 39 weeks, showing significantly slower 11.7%, and 29.2 * 6.7%, respectively, and the
degradation than PLGA membrane which completely experimental membrane exhibited significantly greater
degraded and collagen membrane with 26.7 + 5.2% effects to promote bone formation.

preservation. HGEP cells could grow on all surfaces,

and showed significantly higher proliferation on porous Conclusion: This study indicated that the novel P
layer of P(LA/CL) membrane than PLGA membrane. (LA/CL) membrane is useful for GBR application.

Micro-CT observation of epoxy model revealed that
distances between bone defect and membrane were
significantly smaller for P(LA/CL) group than other
groups.
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Abstract

Objective: We fabricated a novel poly(lactic
acid/caprolactone) (P(LA/CL)) membrane, which has the
bilayered structure consisting of outer compact and
inner porous layers, for guided bone regeneration
(GBR). Previously, we reported that this membrane
demonstrated the effects to promote bone formation
due to its porous structure of the inner surface. The aim
of this study was to assess the barrier effects of the
experimental bilayer membrane against bacterial
adherence and penetration.

Methods: Streptococcus mutans or Porphyromonas
gingivalis suspension at 106 CFU/mL was inoculated on
the outer surface (i.e. compact layer) of the
experimental P(LA/CL) membrane. After anaerobic
incubation for 24 hours, bacteria adherence to the
surface of the membrane was evaluated by the
scanning electron microscope (SEM) observation and
counting the number of bacteria. To evaluate bacterial
penetration into the membrane, the cross section was
obtained and observed using SEM.

For comparison, two commercial membranes;
collagen-based membrane (Bio-Gide®, Geistlich) and
poly(lactic-glycolic-acid) (PLGA)-based membrane (GC
membrane, GC) were used.

Results: For both S. mutans and P. gingivalis,
compared with Bio-Gide and GC membrane, less
bacterial attachment was observed on the experimental
membrane and their numbers were significantly lower (p
< 0.05, Tukey s HSD test). The SEM image analyses
of the cross section revealed that the experimental
membrane completely prevented invasion of bacteria
from the outer surface, whereas both S. mutans and P.
gingivalis penetrated through the pores of GC
membrane composed only of porous layer. Bacterial
penetration inside the membrane was detected also for
Bio-Gide although most of them were trapped on the
surface.

Conclusions: The novel bilayer P(LA/CL) membrane
inhibited the bacterial adherence to the outer surface
and prevented bacterial invasion, indicating its
usefulness for GBR application.

P(LA/CL)ZE#XYTL Y OHADBELEISTHAROPLGAYIS -5 Y XTIV EDD
OEARREEORBHBERICTE DO MEDXY T Y ASNDEARERENEI T
CNSOFEREDEAIAY TV Y DGBRIEICSIFDBEAMHEGEND,



P(LA/CL)ZEiX>7 L GMEM-B2*%
RAWT 80 77 MEARRICHETUZ:

E1ea 38 GBRAEH

RIBXFRIEREREOR A VTS by —

BALEER RES BT

1B FER L
5854
TERERIEER

1 PR OENSE. M2 vy=ab—vavEk.

M5 BEMBZEAY TV THRER. 6 55 Bk BIEMNHERTED,
YvIEVTEE.

i SR

YARSUR® 5 =3—)L(STAX)
AV EVIRBERE
(ME=Z1:1ER)

B3 AVITSVNEAR KEBICE. 4 BRB+YANSVRA®TS 20—

B7 AR

V&R HE,

8 CTER: UA SR TS5 =1—
VAR EB A ZS3DD.

BE(F58m%. B FEARIFELAEICNT B VTS
NMESAEERLEL TR L. Y2 alb—YavDiaR, [567
DA VTSV MEDRERIN2 ~5EmMmEBLH T DT ED TR N
DT A VTSUNMEALBRICGBRE T USSR Z N
BT EITUTE. 5 BBICEZS.3mm. 67 BBICZ4.1mm 2 TR
8MMDA Y ITSUREBA UK. REBICEIEMA .
t—TJRIL—)(—TCTFEENARUSHINSERULEREE
HARSYR® IS5 =3 —)USH IR KSITEE LI DD
(. HEmERMUBESEIE Uz P (LA/CL) ZBiX T

Y GMEM-B2* 2 RIEBOEEICEDLE AUV IUIEDB.

SOy TRAIBZERE U B e > T3 MEDSE
ZICWBINDLIICEELZDSB.GMEM-B2*ZHRESE
BHSEAIZEEL. TYarZiA S ECTRIEMEIDEE
SNBLIICUIC. 5 B MEBERZRRAIOE. UMD
VRIS Za—LEBBLICHEBNERINTSED.[6
DISQEIFBSERIFEA v ES A VT ITL—avDEED
R CECFCCTER CHRDEBEEMDE SN CNDIE

hEsS CEre,

*GMEM-B2: FFIFX > T DI—Rr—L

ANEGIS BRI AR, BERAMAEEZSSDAREZ I TR ERKMARICLZHDTHS,
(BR AR 22 R HEETEIES 1 jRCTs072190012, hitps:/jret.niph.go.jp/latest-detail jRCTs072190012)

8




SNERFERU AN

HFr3dU— >—~ AR =8 Zo-HE
Evaluation of new synthetic o
. EAO (European Association
in vivo ZE Basorbdabtlle men:jbgar;e Lor GB,[R B it g?ﬁfl {lﬂ) for Osseointegration) 27th
tei?.ra ation and subchronictoxicity 7= annual scientific meeting
. . . AAP (American Academy of
in vivo MRS 14 In V't';o andt;ngllvo eva::atlonf o GBR T?gffgf){m Periodontology) 104th
novel resorbable membrane for annual meeting
In vitro an in vivo evaluation of Sakaguchi ft EAO (European Association
in vivo E=Eijic synthetic resorbable membrane for (—v—) for Osseointegration)28th
Guided Bone Regeneration. annual scientific meeting
M Z S U IRINIEAX > TV DGTR ' N
in vivo BRIEM ##1EM  Operability for GTR therapy (5_[1: @) %?EE?EZKWEE—T—E
of elastic resorbable membrane. FA=
v | e, | 0 VIO evaluation of anovel poly Abe ftt | BAMMEINS %720
iy | (actic acid/caprolactone) bilayer CKBRAZ) | MEsmEEss
membrane for GBR application ’ 8
Poly(lactic acid/caprlactone) bilayer Abe fi
in vivo a3k membrane with slower degradation ( 7CI3}§ ) IADR-APR 4th meeting
promotes bone formation in vivo =
i v TRURES ﬁﬁ@ﬂﬁGBny?bywiﬁﬁﬁﬁt E fth TN e
invivo BRI VivoFH (k) | ARAFHER R128EAR
Fabrication of novel poly(lactic acid .
L MR ) Abe ft Dental Materials, 2020
in vivo ’ caprolactone) bilayer membrane for oy ) ) ’
HERARA GBR application (KBRAZ) May; 36(5):626.
in Vivo HHETE . Barrier Effects of New Bilayer GBR Tsuboi fif 98th General Session &
= Membrane Against Bacteria Invasion (KBRKE) Exhibition of the IADR
GBRZAICBIFDRU(L-5IFR-e-AT70O —
= — A E50EBAROEA VTSRS
PR 24 HES | Z A =
RIRFRZE Z2| SONVHBEGH) EFRRINEROZ M (BIEAR) s

RENE(CRI I DERRAVERIREN T




PAIILROT S URBRERICDONT
FLWEHRIIAF IS

https://cytrans-le.gcdental.co.jp/

( : -trans® HARNTLREN MBI “Cyto” & BT 3 “Transfer’ £MA A b1 BESABEDMBEOEZICLY)
y FLVEEA LB b TV R A— T LB THY, I——DIRBEMBIO TSR BT,

KAFEICRRSN TV AEIRIIEHOEHRBIRTY,

]
\.
i




@ Cytrans’

RSt -2
RREBREAHITE2E 145
DIC(FYEIA Y TH A~ 32 5—)

HEXRZO TEL : 0120-416480
1A 9:00a.m.~5:00 p.m. (LR, BREH. fIB%ZH<)
http://www.gcdental.co.jp




