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A Study on the Safety of Polypropylene Points
— Comparison with Gutta-percha Points —

Yasuko Sarou

The purpose of this study was to examine the safety of polypropylene points in
comparison with gutta-percha points by implantation test, cytotoxicity test and min-
eral elution test. A Flex Point® NEO (FP) and a gutta-percha point (Zipperer®)(GP)
were implanted into dorsal connective tissues of 12 male Wistar strain rats for 1, 3, 7,
and 14 days. After fixation and embedding into paraffin, the paraffin blocks were sec-
tioned, and each slice was scored by microscopy with regard to bleeding, inflammatory
reaction, and capsule formation of fibrous connective tissue. Murine skin fibroblasts
were used as cultured cells in the cytotoxicity test. FPs and GPs were immersed in the
Dulbecco’s modified eagle medium containing 10% fetal bovine serum for 1, 2, and 3
days, the absorbance of 450 nm into the vital cells was measured with Cell Counting Kit.
The test solutions in the mineral elution test was 48 ml of sterile distilled water in which
12 FPs and 12 GPs had been immersed for 1, 2, and 4 weeks. Amount of Ba*, Bi*, Fe*
or Mg* elution was measured by inductively coupled plasma atomic emission spectrom-
etry. Statistical analyses were performed using Mann-Whitney U-test or Student’s ¢-
test and the significance level was set to 5%. In the results of the implantation test, the
scores of inflammatory reaction by FPs were significantly lower in all periods and those
of capsule formation by FPs were also significantly lower than by GPs after 7 and 14
days. In the cytotoxicity test, there were no significant differences in cell proliferation
between FP-immersed culture medium and the control under all conditions. There was
no detection of Zn* in elution test of FPs, and amount of Ba? elution from FPs was a half
of that from GPs and that of Bi?*, Fe? or Mg? elution was at almost same level. Amount
of Zn?* or Ba? elution from GPs was larger than that of FPs. Results of this study sug-
gest that FPs could be safer root canal filling materials than GPs.
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%3 BESHMEICHTAREMERZEOZIT
1d 3d 7d 14d
FP U.SSEi(l.SUG‘|* 0.953i0.653‘|* OAIZiO.SEQ}: Q. 1+0 308 &
GP 101 1.625£0.518- 0.722+£0.575< 0.666+0. 308'
* p <0.05
x4 BPEEHBICET HEEOXaT7
1d 3d 7d 14d
FP 0 0.698+£0.468 1.24+0.404 I 1.2+0. 410J*
GP 0 B == 2.0£0.767! 2.22210.441
#* 1 p <0.05
®5 HRSEEROBR WG 2 450nm
1d 24 3d
1w FP 0.97240.091 0.977+0.093  0.985-+0.055
1w GP 0.97240.093  0.97740.093  1.01640.035
cont. 1 il 1
2w FP 1.010+0.129  0.945+0.278  1.009£0.098
2w GP 1.0563£0.149  1.036%0.107  1.039+0.059
cont. 1 1 1l
4w FP 1.052+0.124 1.043£0.083  1.0560.067
4w GP 1.196i0.151"* 1,151'3-_‘:0.1041Jt 1.20910.083"*
cont. 1- 1 1
# 1 p <0.05
*6 FALbPLPSBHEULAENSUDILE (mg/ £)
1w 2w 4w B
FP 0.74110.186 ]* 0.982+0.212 J"' 1.371i0‘129]*
GP 1.596+0.049 2.713£0.637 2.760+0.186
cont. 0 0 0
* 1 p <0.05
x7 KA IPSBELLHERE (mg/ € )
1w 2w 4w
FP 07, 07, U'|_k
GP 1.294103107' 3.752+2.954 - 9.957+2.632
cont. 0 0
* 1 p <0.05
%®8 RALIIPLHBHULAEEXTIE (mg/ €)
1w 2w 4w
FP 0.009+£4.0X107  0.008+£5.0%107"  0.00843.0x107°
GP  0.013%+5.7x%10°* 0.0094£3.8x107" 0.006+£3.0x107°
cont. 5.9%107 20710 1.62%107°*
1w 2w 4w
P 4.0x107°+£0  0.053+£7.0x107"  0.053+£3.0x10™"
GP 4,0X107°+0 0.053+4.0X10" 0.053+3.0x10™"
cont. 4.0%107° 5.26X107 5.25%107
F10 KA bHPOBHULAETTRVVLE (mg/ £)
1w 2w 4w
FP  0.007+4.0%10" (l 006+2.9%10° i 0.007+3.1%107
GP U.OOS;"?.EXIO"W* 0.007£2.3%107 ]J'ﬂ 0.01+1.2x10 j*
cont. 12x10°) 6.0X10” 1.2x107

* 1 p<0.05

x

(6)

¥ A 2009

72 (£6).

WEOBEHIL FP » 5 3 e e hd, §X
TOEBHBICBOWTHERENRD S hiz, B
L= ARVIEE GP A & ROV H &3 88hm
U7z (&7),

U 2w 2 DI IZF N TONIBET FP & GP
BTHEBEIRD AL -7z (£8),

FOEHEIT 1 EBAE A >V AR L 2R
TRHIV IO —LEEDTILWE, Billxhi,
2B KU 4 EMIE L 2 BRI B 1) 5 FP, GP
PoOENRIEB Y - BEEMLTEE
BEL I (£9),

ATV LADEA, TV U - LIl KT S
& FP,GP & IS RITEREIZS > 720 (FP
Tp=0.017, GP Tp =0.004), FP £ GP » 5
DIEHERXIZIZEIC TEREEED o hk D 52
(p =0.153) (%10),

% %=

SRIOFE T iEA AN O A GBS RIZ W T
IR L CTiRiiE A v FECEEEIT %L, A
27 HAVVE T AT4A I s & 8 i
FHRLTED  WRNRBHSZR/ERERN L2, Th
X GP OB AR 2 DIBTOW|E & JHRIL 72
WRTH-7", FP, GP L IZHA L A#EL 5
SHBII» T TREMERIEFED 50, 7 HIC
A7 OB HBED N, TDLS BRI
IEENTIEI T T A BOEEARIETH 5 &
Zzon3dY, LiL, $+NTCOEBRHEMICEW
THRIEMMBRZED 2 2 7 TIX FP 25 GP & s
LTHRBIBENMETH 5722 & X DEEKEADOHEM
MBRRBWZ EmB eI, £/, HA3IHAED
LEERE e M L AR b i, MIC BT
LEYNEO—D L UTHEMRI 54, 20
LB UE U DNIGE, B OO
1L, BYoatr#Z 5%, KiFFRIZE N
Td GP TIZIEA 3 HiEH 6 400D R PErtne
2B 8DEEZSNAHEAEEIRD 5h, ##
BRI B EI T H - 72, ZHIRITOHE
E—FH LR, —7, FPO#HatE3 A#%»5
7THRICOTTEANEML, Z0%IE—ETH
D, GP LT 5 & 7T HE L 4HBIZERZ:ED



Vol. 36 No 4

A oM Ep b FPIZHT 5 BYPERIEER I
GP X nEVWERH B EEL 6 b, FPICEL
TIBBHEICFAROIIES & ST 720 Hig
THZEFELWY, BATERHEh TS TS
2 F v & BT OE AE A A I L 22
ETIHERHIBEIGE N v 45— F v R4 v P&
WL THBRIRD O NENE VI HELRH 57,

W22 IR R - W Tl 7R &
WST-1ZEIC kb RIE LA, ZHEI PV FY
7 INEEZEE A TR e U TRl R e B Ak
T, FEERIZFIVW SRS MTT HEOEETH 57,
i U 7= Cell Counting Kit i3 A —#—I12 k% &
fhoKE® LA TOF T T L (XTT,
MTS) &0 E&E T, HE450nm 1281 510k
B A BT 5 2 &1 & o TR A R
BT ENTE, FOWKE MBI HLH$ 5,
D% DR A EIE E 2 R Hfl U A
BHENENS T EIED,

BEFHEM E UTHEBRIRICBDTELS 2 5 fil
HENTOB A v 285—=F v R4 ¥ MEWTROY]
HHER I3 RSN £ 72 I3 EBR BN Fo Tl
BHEALY, B LIEFIVEREE A TWE I L
MED =02 ZO%k, BEMRICEL TH
Wi 5 Z EMAEE, WEIhTnp e,

BRABICILT 522 v bRV —F—D kS &
MEHEF OBFE TR DB ARD 5 b 57,
GP D & 5 IZHH2 6 F BB OEEMEHI Z A
B L TRADBERZ D EnEEFEL N TH
L LERIC KD 2R 0EEL TWE Z AR
NTHEH, KFETHEALEZGPIEH v &3
F ¥ KA v OPTIEIRE, BEEIESBEN
BT ENMEINTVHEY, LirL, SHOE
Bick A MllamtilBoERETiERf v el
¥ LU 2 BEIRE L 72 5T FP & GP OIS
EEEITDONT, TV b —LEEHKRLT
PEEXIRDONEP -7, LA L, 48
GP A E L -t Tk, Msoms 2> b
O L HEHRTS EARBIIRVERE T o2
ZOE IS AR ABIIBEAD L ZA155
NNV, g4 4 Y Blilas e s L
WOHEY §H 0, SRIOBEOERK D DT
TOMBA XV OERAIDHEDEEZ NS,

Ry Fur yEEL Y FOREEICET SR - &R

(7)

135

%7, HHLMROBESZ DO ELE S HE
LTWwbeELILNS,

INETICH 9 28— Fx BAL VYV PREA VT
75 EfE 4 ORI B W TE DRSS EHT
BT LTIl BEMAS A5 Z LRI NT
WA RO 5 25 2RV M2 LENT
BRFICOWTOREFIMER I TN, 22
TEE, FPA6EDX S ARG HENT % »
GP & [bighadl L 7=,

MBIZEA XD R TOSMIIT S E
7 AT AR & T B SRS Tl S AR
WHES 7 5 v RN K AHE (ICP-AES) %
7z, ZHERERSNANEDO—DTH D, 7
HOHNTHEHE I N3 FETIEEE IR L TLIT
FRISFDAET L2 ERETH D, JEA
B TTEN SV EORHMART Y,

Hoy Ar8—F KAV POHBIZZOIFEAL
AL TH, Hoa3—-F v DEFRIT
A—h =t ko> TETOEID B2 2 EH#% T,
FOMICESBRBIEE 7 v 2 27230V U
GEh T3, S0, FRALZGPEX—h—
ZE B LORSEREIAEZEINTOROAFEEY
kB EHy 28— F ¢ 17.240.6%, EICHEH
64.3+02%, Tv 7 AF7=EL Y V33£05%,
B BRBELS4102% Lk > TW\Wb, —H,
FP OB F3EY) Ta L v 70%, /S v A
30% &> TWBY, ZOWEE —RL THEMR
BOMBTIIFP » 5 HFOBFEL IR oIk
»aolz,

AV IRV =T —DE TR WA HFNT
5 A AR O MR E R B — Y
J = & B EEIEIE A 2358 T & MRS
XhTW39 UH»L, FPIXERBEFIEM T
0, BILEEL—Y ) —LEEEL TRV
DR EIEER I G o 72 e F A 5N b, K
222 BT GP 2 5 DHEOBEHRIIBATS
¥10mg, € Th - 724, T OELEISMIEg 4
P2 BTEAWI EAERINTE DT,
2B RER S B DB FR D 6
NE-ERO—DOTIEEWrEELLNS,

ISY Y L3AE 1kgh 720 0.2~0.5mg Tl b i
BUERE5 A5 Z e MEIRTEDY, Th



136

BAKBHEDEA ) o L2OBHEUC I DRI B L &
NT5%, UL, HREHEMEHZ N Y & 4557500
SNBIGE, WE, WBNY YL LTMABR
Z OYPBIIARIZHEME T H 5 20 EAOE DA
AT WMETH D, REMHICEL THEE 20
EEIONRS,

AR CRERR GEILRABRTE S 60K, v
FABEE AT, §k VIRV YALBMETIE
bHWE N, T ba—-nknbons,
HEEDBERETH > Z e b BHRENDEN
n, WH LU Ao ELb6h5, IhbDME
TLREAMIE L TRAL TSRS D,
i, Loy ARGERMEE RS 2D ICRINE
Nz L £ 2 5B,

GHEGIZFELLSFANS 2%, MARBTIZA
FEPEMNE O FEIA P FEAIN D A7AE 72 & ORRFE & F
HEa2ZEeRRWEELZ NS, £7-, HlaEE
AR CIIAEMIR R DR A 1T > 7208, 5%, IMER
FIEARZ FO -l o0 i e O REZE L 7«
ELFRTLK BENH B, X 5I25EDESET
X GP AREL 28 CEE L 2 Masna v b
O LEEE L THERBICESBEHE L2, 20
R L UTHRA v b2 EH L2272 DfomE i
kXBZLREEZONDZDT, 5% X0 H %4
HRTWSFPETH S,

5

FP D%EM4A GP L kKR L7z 25, U
T OfG#R &/,

1. 7 FEEE FREAMEBANOEARERIZ B
WTRIEMRIETIZFP D22 7I3EZIZGP &
DIRS, &7, 7O®BUEBOWERKRIZB T
FPOZa7BERBIE,P -7, 2D LD
FP i3 GP &V & &~ DA MO B iRk
ThbILIWRBEENI,

2. MEMRBRICEWTFP I3y bu—iL
SHIR L TARZEEBD S r 5722 &h bl
HasEd A PSR4 2R A4 b2 SN LTu
KhrokbtEIohs,

3. EREELABRTIE FP 2 5 M0 BHNIE
RHHENT, INU T LDOBEHIZERD 5 GP
ZHRUTHERICALRL, £/, 292, #b

3

(8)

2009

KO T2y L EEHARD 5 NI I
BETholLaBBLTELSLE FP 2 LEN
THMBEOEIIGP XD ED 72T EARE
niz,

D EDOFER S FP 2 GP & Ml LTIz
LT &0 MBI D & 5 L4 S TIEM T H
5T ERREENT,

E i i3

MERLIDIZH D, R L CRIAEERE L 58
a8k KO R 2B 0 & U 7= lRHR 72 30 ol YRR 2
TIAN BRI HR s 5 R@OBEEL ST, 7,
AREFTTBIZH DB HEH»E THNE N EE
U 7z A2 2 B A IACHE MG 2 Bl 2 © O 1 TR RE AT 1
I DO RAE IR B - LT, £/, ICP-
AESTIHTiC B2 LCZBNA2EE L L-EBBE N, 7
2 77 PG RS LR R LR — R R - L g
kD

RBISREAE VI E Uk W72 % % U RIS 503
BHEWICHA B2 WE7R % F L Y5 I8E R 0N
IZEEBN L E T,

KEm X OBEEITFATO RPN FEFE R (FR21E 6 A
130 AR B\ THEEL-,

X [

Grossman, L. I. : Obturation of the canal. End-
odontic Practice. (Grossman, L. I.) 10th Ed. ;
277-282 Lea & Febiger Philadelphia 1981.
g —ER, RIHSRE RS TRE. mPeEE (F
MRk, it v EETEH, e 8
3R ; 189-216 [REEFEMIAR Fm 2007
Gutmann, J. L. : History. Pathways of the pulp
(Ed., Cohen, S., Burns, R. C.) 4th Ed.;
756-782 The C. V. Mosby Company St. Lou-
1987.

Miserendino, L. J. : Instruments, materials,
and devices. Pathways of the pulp (Ed., Co-
hen, S., Burns, R. C.) 5th Ed. ; 388-433 Mosby-

D

is

Year Book St. Louis 1991.
5 HmAARE: HNEBREOLE W% 78;

191-207 1990.

FHER, S -8, MLl BlEk XK
P, HHMERE, ARER, JliemE, -
O, PE®A, PIE—, REE,
FTA R T VELRA VN RV B IRE

FTHOE DR EE. OHRFHE 48 ; 681-686
2005.



Vol. 36 No. 4

7)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

Kurihara, Y., Yamakawa, T., Yoshino, M., Oga-
ta, M., Watanabe, M., Tokunaga, A. and Tajiri,
T.:Experience with direct Kugel patch method
for repair of adult inguinal hernia. J. Nippon
Med. Sch. 75 28-31 2008.

Kuo, H-C. : Comparison of video urodynamic
results after the pubovaginal sling procedure
using rectus fascia and polypropylene mesh
for stress urinary incontinence. J. Urol. 165 ;
163-168 2001.

Saleh, F., Palmieri, B., Lodi, D. and Al-Sebeih,
K.:An innovative method to evaluate the su-
ture compliance in sealing the surgical wound
lips.Int. J. Med. Sci. 5 ; 354-360 2008.
Palanivelu, C., Rangarajan, M., Rajapandian,
S., Amar, V. and Parthasarathi, R. : Laparo-
scopic repair of adult diaphragmatic hernias
and eventration with primary sutured closure
and prosthetic reinforcement : a retrospective
study. Surg. Endose. 23 ; 978-985 2009.
Pascon, E. A, and Spangberg, L. S. W. : In vi-
tro cytotoxicity of root canal filling materials :
1. Gutta-percha. J, Endod, 16 ; 429-433 1990.
RSB ES, S~ 5 LR TR AR R
¥ — 7 — b KUK ITHRIRE FeHEM B O fifE 3
MaBE. HMGRT?EE 85 1251-1257 1992.
HRTEE, FESE—, BMAKE  REFREH O
MRz Ic DWW BERPEGE
PRED  REFTHES ) Ol EECET 5
fif38 % 1 ¥ Preduits Dentaires # v %
N=F xR A Vb TEEHLESN v £5—F %
R4 ¥ b, Vereinigte Dentalwerke (Zipperer)
Ay 8I8=F KA Vb, 2=05—F %, B
b2 —Y ) — ARy —F— (FxrFL2R),
Bl —-Y /) - LRV —F— (VT U ¥
) AZDWT, HE 735 1295-1314 1985,
Amano,Y., Yamada,Y., Satou.Y. and Sasaki, S.:
Study on canal preparation for s-shaped root
canal. Dent. Jpn. 41 ; 47-50 2005.
ERRET, FASER, HTWIL, L KRER
REFM : TL 92 2R 2 1[4 ] OBl
REIZGT 2 EEM HHBEREFR 455
330-334 2002,

Ohne, M. and Yamazaki, Y. ! Effects of auto-
claving on dimensional qualities and physical
properties (flexural rigidity and brittleness) of
newly developed root canal filling point made
of polypropylene (FLEX POINT NEO™). Bull.
Tokyo Dent, Coll. 46 ; 27-32 2005.

WOR, KEMEF, HEBKT, SHE-E, B
AERT : WELBEHA A >~ F ONHE - REIC
BA 2 MeEd. HRGFRE 47 314-318 2004,
EHASE, B, FIOSEEE, LEsEs, B
N, RAEd, AR : 31E«-TCP &

11 8-22 1990,

(9)

Ry Far VELEA VL OREMIZET B

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

33)

34)

Vi 137
AV OFEFRNFE—T v b ETHEMRGIED
WT—. HEERFFE 387 1037-1043 1994.
T K B E LB 8 \BUET, B
R, I — R E MR RE L 2
A8—F v KAV DTy PETEARER H
HfR1FRE 48 320-325 2005.

ER—Z, RILAE FE E ER XA W
&, PHBE AELEY VYBALY Y L
RARE SR (B4 5 BRIt oE (583%) pH
B&U'7 v b ORTREEMEBEEEIZ >N T,
HRfR7ERE 845 1585-1594 1991,

WESET, BE—ES, PRARBCRETHEMA
Z28—F v OB L R ICB S 50198 Hlifk
1758 89 1456-1473 1996.

LS L - A BRET (Wb 2 H BERE).
HHIEEREEE B E A & Excel "TAHLE (11
GFEd) M4k 2-13 EFEREHM HK
2008.

Wang, X. Y., Baba, A., Taniguchi, K., Hagio, M.
and Miyazaki, K. : Study on rat subcutaneous
reaction toexperimental polyurethane elasto-
mers, Dent, Mater. J. 233 512-516 2004,

e ORZ, BEBEE FHEEk: 4-META/
MMA-TBB b ¥ » % Bt & § % sl /e iR Feti
MOEGFFINE HERIEEE 465 860-877 2003
Onay, E. O., Ungor, M. and Ozdemir, B. H. : In
vivo evaluation of the biocompatibility of a
new resin-based obturation system, Oral Surg.
Oral Med. Oral Pathol. 104 ; 60-66 2007.
KREH T, NMEIEME : BERIC k- THlEE I &
NAHREMGRMIBOT R -V 2 A B LD
Keat, SUNREBHLATRS 55 247-251 2004,
Wenger, J. S., Tsaknis, P. J., del Rio, C. E. and
Ayer, W. A, : The effects of partially filled poly-
ethylene tube intraosseous implants in rats.
Oral Surg. 46 ; 88-100 1978.

Kawahara, H.,Yamagami, A. and Nakamura,
M. : Biological testing of dental materials by

means of tissue culture. Int. Dent. J. 18
443-467 1968.
HRER  BEREICET A%, &< IAR

M FEHE S PR R AR - B 72 A B BT 6 F
ERinfZE. HERHEZ: 885 615-632  1975.

PR 5 SRS FIEA OMBRISIZE T %
YIRS, ERHIEY: 38 574-598 1975.
Fr i 4 ¢ S TEAR 7E A O R AR I Rt IS B 5 5 5
BRE9EEZE (in vitro), HERHES 345 961-976
1971.

Schwarze, T., Leyhausen, G. and Geurtsen, W.:
Long-term cytocompatibility of various end-
odontic sealers using a new root canal model.
J. Endod. 28 ; 749-753 2002.

Munaco, F. S., Miller, W. A. and Everett, M. M.:
A study of long-term toxicity of endodontic ma-



138

35)

36)

37)

38)

39)

40)

41)

o

terials with use of an in vitro model. J. En-
dod. 4;151-157 1978.

Das, S. : Effect of certain dental materials on
human pulp in tissue culture. Oral Surg. 52 ;
76-84 1981.

PEMEDFAN, SRIFEER, FEHSCHE, HEERE, B
AEHE], RHECR, PR REFIEROE
BT 50 (1) REMEEMEIZ>WT. H
HRIR{ERE 24 5 684-690 1981.

NtBERIE - B REARVE A O ¢ b BRI R R
MEF MR RR O BEAE 12 3 JIE 288, H iR
it 835 1055-1069 1990.

Szep, S., Grumann, L., Ronge, K., Schriever, A.,
Schultze, M. and Heidemann, D. : In vitro cy-
totoxicity of medicated and nonmedicated gut-
ta-percha points in cultures of gingival fibro-
blasts. J. Endod. 29 ; 36-40 2003.

WL, MRS —, SAE—, h3REc: 7 v
MM ERUIMEIZ % ZOE OIRERRIZ DOV T

(8 8) ZOE 50— Y J — L Ozsdye.

HiGfR7FaE 31 1656-1661 1988

RS - AR SR () oM st IC R 2
ffge FE2® KEBLHI LSS 28K (hre
H—JL), ISTHRILLTILFL FEFE (Fy 4D
YOIRAZ), LRFUHIE (AH26), 7Y 3 —
UFRLT T e Vi (FR), Z0Ofh2 M

FAOREFTIEA] (N2, /=¥ /=) 1Z20T.

W% 735 1619-1656 1986.

Uchiyama, S. and Yamaguchi, M. : Genistein
and zinc synergistically enhance gene expres-
sion and mineralization in osteoblastic
MC3T3-El cells. Int. J. Mol. Med. 19
213-220 2007.

X W ¥

(10)

42)

43)

44)

45)

46)

47)

48)

49)

Ghe

2009

e

AR —BE © 1. FFam. ICP RO (RuEE
—BB, OB % 1A ; (Lo 87
1275 ; 3-7 miLE HE  1980.

IENEZE 2. 75 X7 OReHERE & 50k
MR —BS, FRIOMER % 18 b0
B BETI1275 5 9-19 MTIE HER 1980.

PIEEA AR P UA—T 5 X T
EEEFMERTFELEIN— SA¥ZE 6;
426-436 1991.

T-3EH%H : GUTTA-PERCHA POINT D —
ZOMREATENEEICIOWT—. BlRE
P& 26 741-754 1983.

FHEEZ - BEBIRER B L O FEEEM O Ml s
IZB4 2 EERMAF R Gn vitro). HIRRTEE 31
543-564 1988.

FEAT ) BRAL SN OB BRI N %
#EICOWT, % 765 11-22 1988,

SHAHE— B, ruie— BB, s AT ECARS TR 7
28— F v 0 5 DEER S OEW & Z O
BT N8 HEfRTraE  87:254-284 1994,

R fEBEE WHO. “BERIEs 545 ) 7
107 (O3 & 2) 7 ENLESE S & BRI TR
S BE. 199742 1 A 7 H, http//www.nihs.
go.jp/hse/ehc/suml/ehcl07 html, 200946 A
8H

HEHENOWARE : R T, (T963-8611) B AL

I = f31-1

BUPIR S F BB LR BHR 77 2 3R R

[pede e g ig

Reprint requests : Yasuko SATOU, Division of
Endodontics, Department of Conservative Dentistry,
Ohu University School of Dentistry

31-1 Misumido,Tomita, Koriyama, 963-8611, Japan



