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Preparation of a new material for palatal implant:
assessment

Abstract

AIM: The present commonly used palatal implant has side effects on polyethylene terephthalate, including slight
rejection and uncontrollable degradation rate. This article is intended to search for a new material curing snoring for
palatal implant, evaluate its physical properties and animal safety. ’

METHODS: The experiment was performed at the Laboratory of Biological Artificial Bone, Department of Medical
Research, Guangzhou General Hospital of Guangzhou Military Area Command of Chinese PLA from June 2006 to
January 2007. DOrganic solvent molding of hydroxyapatite and poly(lactide-co-trimethylene carbonate) (HA-P) (1:1) that
proportionally mixed was performed to obtain palatal implant material. @ The mechanical behavior of the material was
studied such as the modulus of elasticity, tensile strength, compress intensity and shaoshi hardness. Animal safety was
evaluated by acute toxicity test, Hemolysis test, Sensitization test and Pyrogen tes further. Animal experiment met the
animal ethical standard.

RESULTS: (DThe new material was prepared with an average modulus of elasticity of 100.35 MPa, tensile strength of
2.24 MPa, compressive intensity of 0.41 MPa deformed by 10%, shaoshi hardness of 89.4. @Systemic acute toxicity
test indicated that the animals had no toxical symptom after injecting infusion. Hemolysis test indicated that the material
was consistent its criteria with hemolysis ratio of 3.09% . Sensitization test demonstrated it did not cause any
hypersensitive reaction. Pyrogen test demonstrated its result corresponded to its assessment criteria; fervescence was
below 0.4 °C, and total increased degree was below 0.9 C.

CONCLUSION: The new HA-P material basically satisfies with the desire of palatal implant, which has certain elasticity,
toughness and hardness and the animal safety.

Physical performance and animal safety

Wang J, Fu XY, Xiong M, Zhang Y .Preparation of a new material for palatal implant: Physical performance and animal safety assessment.
Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu 2007;11(44):8848-8851(China)
[www.zgickf.camizglckf/ejournal/upfiles/07-44/44k-8848(ps).pdf]

BE

B BRI H AN KEEAMENE AR —HEAEREHRE N EREREN S SRE, TUER M ENE

FFRh AR MRS HAME, FEN EME D BRERA D ELE,

FiE B F 2006-06/2007-01 R HET HEXLERE¥LBHAEPATIEERE RN, OBZERKATE B

ABM-STFEBRRERREIL VT OLAES MAEV AN RARER KO/ RAR-SEHERRETSH

B, OWNRBERKG/ RAR-“ETEBRBRBESHE OMMAEE MHERE EHRE FRETFSHES N, 0t

ME#HETFarSEsn FOER RSB RABLREIYELETFN., SRPMADLER S DB BERLE,

#£2. ONENE . FHRIEBAZEMBRERKG / BAKR-= 1 T 5 5AA KN B4 & 5 100.35 MPa, hi f# 3% 5

% 2.24 MPa, 5 10%E45 3R 0.41 MPa, BRREF 9 894, Q4 KU FM . 2 52 BHTRERE T YWES

BEREEENER RIS RARE M OE DR Y 3.00%, B SH M LK TN e, RREREHZMEER

ﬁM’EFﬁ AELRARERESHHRD AN A2 b, ABEATYE04 TUT, #Hﬁiiﬁﬁ%}é&ﬁi)ﬁog"cu
FT.EAHRELRNFENARE.

Ei BERKG/RAR-CUTEHRMEREEAMS ORISR HERE EFRE FESHEREEAFSRE

HMARNER FEBEREANFDYRLYE,

EXER HEEARERAG  RAM-SUTRBRRE S PHEAN

TR ATERR, BB AR —HERBEARAYHNGSE MEMEREDIYREMITNN CEERTRARSIEREE ,2007,11(44):

8848-8851 [www.zglckf.comizglckfiejournal/upfiles/07-44/44k-8848(ps).pdf]
terephthalate) ,PET) & & Bk )2 @, f&
0 51& il PR R AT T B A Y BN AN E

FHR AT, AL RVREZHEA M B BE ST

BREEREF KRR BHRE B2F FEERRFOKBEAMNRESRKAO /R

EMENBEARDLERERS, K 28%~ FHBR-ZTF EHRRE(HAP), 3 &M 8
67%, BAK IS R RB L H 70%, B4 HYWEEERNEY R 2EHTIEN.

R — BB AET: BEHARSR

RITIBEMSRE, RFARERKTITZ2—K 1 #HEMTE
ML BOR B EY . ERIGT R REEAEA
MR E PRI BB (poly(ethylene B FHELR

P.0.Box 1200,Shenyang 110004  kf23385083@sina.com  www.zglckf.com


http://www.cqvip.com

ISSN 1673-8225 CN 21-1539/R
www.zglckf.com kf23385083@sina.com

F B.F-HRRBEARAMANGEG MEEEREDDRZ TN

BOCMEETMER M BERK,

# #5088 F 2006-06/2007-01 75 ## X
EMEX GEREFLRE A A THL
BEER. OLBAME  BEBIKA hER
ErMEX AEREFZRBEYA T BHEL
BEWHE, ZKMN 24 h; BAKR-=TLH
R (REH 70:30) F /5 4 Y Fl
BAMARRM,ZEN0.6, QY. . ¥
ZEMRPAR 10 B KFE 18~22 g(5h
Y& HIES 0020644 ) ; fEREHTE 2 K4 3
H, E&1.7~-3.0kg (Y EHBiIES .
0019276); & iE 2 K EL 20 R, (& i & 180~
320 g(zh¥ & ML 5 0020287 ) , ¥ ) M
HEZGRELR Y ORI, SR PRE)
VBRSSP EERE OFENR B
BEEKRKREREER (A8 A mE
XE5T ), LGJ-12 B & T AL (AL AL B
B A BER/AE),Sartorius /4 7 BS 214D
HFRF, BULEH B F LR
WDW-10 (FrEiXE&EBAERAR), BBIK
LY-A BIHL (FLER T KRB LR AL ) o

Wit KRR RE Y RE— = = 1E
H,&2VWERZEFI, RLATHERITM,

Hik:

HA-P Ml & R EBK A BIAR-=1
PERKRE=T1(RE&L), KPBEE#HKA
Z W E S G EESLE N 0.5 mm B/
BoERRERSLE, RABR-= TP EK
BeFE 37 CAELIEF KM 12 h, K
BHREBEENREAR-Z TP ERREMAD
“HERER, ERHEE12h, ERKER
20%MBEB - HREAR-Z VP EBRELSE
Be, BEBMNEEBKABRIMADG
BR LR, AE WIR BB ERK O Bk
WS TEAR-=T PEBRMREBER P .
KHBEEYESERR. SEBEAYHEETA
M ER R 2 mm, K 18 cm B FE A
AR BF 37 CEHEEZ THRAPE=S
B LE 24 h, BEYWHITEL. & HA-P
B, S BK 18 mm, B2 2 mm, U F#
EWTEBE TIEE TR

HA-P iyt sER T . OB MR 4R
FE R 23 C, &5 BE 55% M &4, %
AALKE [ H K EZ 10 mm, FREE 15 mm
FIMEE B & M 3 RS TE Pl
# e 07 RE W ML b DA R B 2 mm/min

LB 1200 MBBL {52 110004  kf23385083@sina.com  www.zglckf.com

WA R B B E S
BERBTIE, QFF 10%EHRE. 55
PEAR B A hr 9 5R BE RO R I R] R A, ] —
Bl, % 3 A RAEEEE S LUESE 3 E 2 mm/min
WA KT 10%E4ERE ., OB KR .
HEAEE MM RENRE &G, 73
A HCFAR B R IR 12 R, TEBR
BC LY-A BUHL F A et R BRIRBE R, £
RAEMER/ME, ITRE BB FHE
HA-P #f # 3 ¥ % 2t 1EH -9 1 56
# HA-P SR, R HA-P &R
BB (T A ik )=0.2 g:1 mL Lk il EC
#®,37 C, &R o8 0.05 g CO, EFMHH
BERT72h, REMUTELE,
52N EEITRE: B 10 REREHA/D
AR VLR M BEA, 845 K,
SLHG 4R B W el R T AL R AR FE AR K B SR
50 ml/kg; xf FR 2R h ¥y fiy B 1 T S AR R 37 2
R EREIHS M ARk, THESNE 4,24,
48,72 h WEF AW —BRE FHERA
MIET- S R EICRI IR ESCT,
Winscs: mBEREKAHEMm 8 mL,
FFEHEE, B 10 mL A B kR, LB
3SR E AR CBR A X BRI PR XY AR 3 4, B
B34, BEMS mL B4R, RS
B, BEMRIHS A BEEEK S mL; AR 3
B, BEMEBKSmL, £2BABTRA37 C
KW 30 min 5, 28R E B8 IR %
0.2mbL, BRESFET 37 CKIBNYELE
1218 60 min, 1 200 r/min E..» 5 min, T B
FERBALBIL, 46T 545 nm
KA WSS, & T AR REE W R,
0/ \= lﬁ] tE - ‘ﬁ it 0,
AIRLL . SRR SRR
ZXHEI B ARKXE - SERBIEMT
A RYERRTERMN 180 CTH# 2 h,
AL P AR 2 1R h, BRiERZE
At 02 C, HRERKFHENEFE
. MRS 15 min N 5 B4 # k5 38 CHY
BRIRW,FEN S mUkg, FHEEEER1h
MR —, 3R, U KFRBEREN 1K
WEEFEER, DA ZAEBEASHER,
BHER - OfA - LR N 3A, LR
4 (HA-P AR R ) BT A (RS
B84BT BA (R4 %% 0.05

CR

£ 000 http://www.cqvip.com|

JIER:

REHR:ARA
BB A & 2
5 A E AR 4
S# ik LR
8% 5 40 AT

KESAALT
HRE” ALl
FR B E AR
BN AR %M H,
BELOREH.
FkEAE A
MRS A
MG ST e A
MEBFHAY Y
HE S E AR
HAEMIAN,#£
i = &6 5 A
£, A M H i
fFHEm . Rk B
E,FH R B ES
5 RBP4
R B EHT
Ay REkxH
HethFrap
ME RGN
548 45 W A b A
A8 A,

8849


http://www.cqvip.com

I E SRR
AHET HES
A&l RilLg-=
TV ok s &8s AL
e, kR
X F T T
e M A e
MR T Y,
BRAENL A
HORKR RN, A
XERABLS
Aol Bile- =
TP A E R
AR A KRB
R H A A
HBTBREE
T,

BITEM: =84
S HFHAN R R
BRBR LR
it RER %
RGN
H-phsirs!
BAM-Z PR
AL AR, It ig
#t 64 B2 Mg A
A i
A, A A
ARARBTTE
oI, A
AEFLAARE
ZEL.

8850

T 8.3 HURBEAREMEOEE MEMEREDNZ TN

P 0 00 http://www.cgvip.com|

ISSN 1673-8225 CN 21-1539/R
www.zglckf.com kf23385083@sina.com

MEBRB)S 10 KR, Q8 RERHE
RARMZ LB RENNOHS: BEHEs
AR 1.5 mL BRBEKXBFEAHEM 1.5 mL
T2HRENBES B EA LT B
PEXT BR + SE 2B RN FILEH .. OFNiE
FLKAT 24 h, BB K R A 4 cmx6 cm
RMEL; BRI H 07T MIEEEELE
X, 8 AR ERM 6 S PR M ES,
&S HREE 2 om, B ES 0.1 mL. 2304
ESE R RE RN @RI . 7 NG
1/, ERREEXHEHNE, BESEA
0.7, SEMNBMAUERRRR
RAEERN .24 h 5 AR RER A,
FHHEX BBER ZMWMA 2 cmx4 cm JE4K R
3EMH T ST MKKERE 3 cmx3 cm
KAKBRERMS G, BEHEE 48 h,
EEREYEHEHRERN  OBE R
MBS 14 d, HIKEES—MWE XM,
R HCR 0.7 M LB FE-E W 25 £ XM
B EEMEKR W EEEHEE 24 h,
BB G 24,48,72 h MEE AT
RL, ¥Rk R 43 9% b o IT R 4 — W 2% B[R]
G — B S EBASL LT BE A OK B R 43 101
FEMREER: OHAP pyE i
MRE A 10% R4 REMPREE, @
HA-P il ah & B atHHLE . BimE
GitEaH B _EE N A SPSS 10.0
AT 0T A B UL X 25 R,

2 #R

21 HAP &+ MBI UE K
HE, Ry s BRKmA #E, AR RIE
BOLH Wl 1 s,

B1 HA-P Z&#$estm

22 HAP#H#twz2pitss HAPESL

HERHAOBEE B % 100.35 MPa | i 438
2.24 MPa, I 10%HE 453815 % 0.41 MPa.,
AR ECHEIE 7 89.4.

23 A5 &M AEBREBER ET2hRE
MDA R, EHHERHN. £8
MKWH . FFH AR (20.2:08),
(22.6+1.1)g: 4 B4 LW AT JS T4 P R 0
(20.8+0.8),(22.8+1.2)g, PiHIE &L
CEE I

24 HAERBHER HAP A FIHEX B
FEMEXT FR4H A A {H 43 518 0.036 0£0.002 6,
0.003 7+0.003 8,1.039 0+0.077 2 ,HA-P #f
KRR I R 3.09% , AT 5%, ]
YRR B R AD BB LS SR

25 HAELBE LWHYIEH HAP
ORI RS 5 KR A B4 0.4 TUF,
¥ B 3 AR IKR T 0 S M 0.9 T
T A RREROER, I HAP H R

R e R EELFRRE 1,

1 389 39.0 39.0 39.0 0.1
2 389 39.1 39.0 394 02
3 387 38.8 39.0 391 0.4

26 HHFELR MHHEXSEMA 10 HKE
445 1 W ) R BR AL BE B BE 415,48 h 5 g%
P, N 4L KA 10 H KR &L IR
B ELLBE RN, F3ie 5 R 0.5; Bt iR
F 10 AR KRB N A RE LRI, F
Bicsr R 0.5, BEBE HA-P bR 308 A .

3 it

THEERAKERISIEN, HCIE

B, KB HAMR)S, BB R 1T 8
2002 44k FDA RIE BB A RRER
RS A 3 A5 4R R LB SR KIS
3R , [R) B A A ) A B 4 A £ 4E Akt 3
TS AOREE , AT K, B = H R B S . (B
HAA T AT BRI E , A PB % 6t
AHREABERKAOERAKM-— T
HERRERRE SR RERBEANA
A K. BEBIKAOR— MBS LA

P.0.Box 1200,Shenyang 110004  kf23385083@sina.com  www.zglckf.com


http://www.cqvip.com

£ 000 http://www.cqvip.com|

(NRMAR

ISSN 1673-8225 CN 21-1539R

www.zgickf.com ki23385083@sina.com T B, F—OHUREBEARRMENGIES NELEREDYNZ RN

BOHACER D RSN DAL EERES AKRE
RIS, 5 AEEY AR F, B
TRBRMHCHTFo L LM, BEBK A TR
FERERRESFHIR, W KEE REE NS,
REBRKOEYHERE, HIEA0NEEIL =47
HEMERRAHAKAMEE S, BRERHKA R
IR HE , BB IR X LR -= T B B BRRR R
RIME =T F R LA RBERILEY,
B DR B 3R FLARJE 80 B A B4R R A1, AR AR A PR BT,
AT, T H S IA L B BRI R REFE
BMA BT, HZ LR MA — B R
YIEEAE, ATHE T BUR AR 4L 460 S RE B

ERPIFHEAUEY AR, THREF
B O SRR TR R E SR
&, FIARILR-=IF ERRE B & ey 2
P, AT UK T EAMRLE BRI I HR R A
FAORBKBRRS TR MEEENYR, —ERE
ol A ARt R A ) BT B TR B R

BIEHAR-MtEsHE, BA—EMEHEETH,
TEAN B AL NEABOR, BR300 RIS K
PR sSH HAER -ENBEEEE, ALBH &
8 HA-P 2 & b B0t 68 U 3K (B 7 3 B 68 IR i B s
HAWERT i, — & 8088 AT LU SR B0 B0 B8
& EA 7T BHAE B9 1E H

X F A A A BB R AR 3 E PR bR L R
(ISOYKIME , B AT EM AL M. AXLKRSH
GB/T16886. 5 — 2003 & T #s W 4 1 2 1F A
7o AaEEHLERE MR atEHLR ALR
MR ER HAP M RIR B R KRS R ™ EAE
o 4 2 7 , SR M B S M 0 A AT TR I SE Y 25 R
B MR 3.09%, 775 B A B L5 38 ZOK
RERMELBEAERER B RAZRERBAFYE04 T
LUF, 3 H 3 REREBIIS S HAE 0.9 CUT,FF
FRELE R ZOR; I HE B R HA-P # 8
TBHAE M RSB UL A LB & 8 HA-P #1 8
EEN EBEYR, RN SRR SEDERHE
K, Lwmtk, BA R EDHENE,

YA 1200 BRE {54 110004  kf23385083@sina.com  www.zglckf.com

& LB IR  HA-P i il % AT R A A A i
F R B KR A, B A BT AR A SR | R BT
BIEHANBA S, HXE% OB, TAR
P, A BE RIS A A A RME A

4 SEEk

1 Maurer JT, Verse T, Stuck B, et al. Palatal implants for primary snoring:
Short term results of a new minimally invasive surgical technique.
Otolaryngol Head Neck Surg 2005;132(1):125-131

2 Mehta BC, Holman DW, Grzybowski DM, et al. Characterization of
arachnoidal cells cultured on three-dimensional nonwoven PET matrix.
Tissue Eng 2007;13(6):1269-1279

3 Nimchua T, Punnapayak H, Zimmermann W. Comparison of the
hydrolysis of polyethylene terephthalate fibers by a hydrolase from
Fusarium oxysporum LCH | and Fusarium solani f. sp. pisi. Biotechnol J
2007,2(3):361-364

4 Ryu HS, Hong KS, Lee JK, et al. Magnesia-doped HA/beta-TCP
ceramics and evaluation of their biocompatibility. Biomaterials 2004;25(3):
393-401

5 Wang J, Chen W, Li Y, et al. Biological evaluation of biphasic calcium
phosphate ceramic vertebral laminae. Biomaterials 1998;19 (15):
1387-1392

6 Van Genderen E, Gensemer R, Smith C, et al. Evaluation of the Biotic
Ligand Model relative to other site-specific criteria derivation methods for
copper in surface waters with elevated hardness.Aquat Toxicol 2007;84
(2):279-291

7 Lee KW, Raisuddin S, Hwang DS, et al. Acute toxicities of trace metals
and common xenobiotics to the marine copepod Tigriopus japonicus:
Evaluation of its use as a benchmark species for routine ecotoxicity tests
in Westem Pacific coastal regions.Environ Toxicol 2007;22(5):532-538

8  Perez-del-Pulgar S, Lopez M, Gensana M, et al. PPossible alternative to
European Pharmacopoeia's method of analysis Test for Fc Function of
Immunoglobulin (2.7.9) by using tetanus toxoid as antigen.Pharmeur Sci
Notes 2006;2006(1):23-26

9 Barrey E, Mucher E, Robert C, et al. Gene expression profiling in blood
cells of endurance horses completing competition or disqualified due to
metabolic disorder.Equine Vet J Suppl 2006;(36):43-49

10 Basketter DA, McFadden J, Evans P, et al. Identification and
classification of skin sensitizers: identifying false positives and false
negatives.Contact Dermatitis 2006 55(5):268-273

11 Arfsten DP, Azadi S, Butterworth LF, et al. Hydrocarbon-based weapons
maintenance compounds produce evidence of contact hypersensitivity in
BALB/c mice.Cutan Ocul Toxicol 2006;25(3):185-194

12 GB/T16175-1996. B A VLB MR A4 Yy I KR 7 8 1 BFF A ¥
B AR ML R (MDAt 00 B AR R AL,2003:1-19

13 Nazhat SN, Joseph R, Wang M, et al. Dynamic mechanical
characterization of hydroxyapatite reinforced polyethylene: effect of
particle size.J Mater Sci Mater Med 2000;11(10):621-628

14  Asplund B, Sperens J, Mathisen T, et al. Effects of hydrolysis on a new
biodegradable co-polymer. J Biomater Sci Polym Ed 2006;17(6):615-630.

15 Cai Q, Wan Y, Bei J, et al Synthesis and characterization of
biodegradable polylactide dextran and its application as compatilizer.
Biomaterial 2003;24(20):3520-3555

16  Vaccaro AR, Singh K, Haid R, et al. The use of bioabsorbable implants
in the spine.Spine J 2003;3(3):227-237

17 B4 Pk AHE S FIAR-Z R ERRETREESFERITAE
WK ERTIRV] R ER KE 2], 1999,28(5)421-424

8851


http://www.cqvip.com

