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A Study on the Adhesiveness between Polyurethane Sheet
for Maxillofacial Prostheses and Autopolymerizing

Acrylic Resin in Various Polymerization Methods

Doo-Yeol Kim, In-Ho Cho
Department of Prosthodontics Graduate School Dankook University

The field of maxillofacial prosthetics is concerned with the prosthetic reconstruction of missing head and neck tissue.

Currently, facial prostheses are usually applied in cases of defects caused by the surgical removal of tumors or
congenital defects. While silicone has been most widely used for the reconstruction of missing maxillofacial defects, it
does not have ideal physical properties. Therefore, bonding a thin polyurethane sheet to silicone prostheses was
recommended. In this case skin adhesives were used for the retention of maxillofacial prostheses. But retention of devices
has always been problematic. The contributions of implants can be made to solve these problems. Implants have reduced
the need for adhesive use, simplifying cleaning procedures and thus extending the life of the prostheses. For
implant-retained prostheses, retentive matrix is necessary to hold attachments and/or magnets. The retentive matrix is
usually fabricated with autopolymerizing acrylic resin or visible light- polymerized resin.

The purpose of this study was to compare the adhesion-in-peel force of silicone adhesive to autopolymerizing acrylic
resin and polyurethane sheet with two different surface textures : pumice polish only or retention groove, and three surface
primers : Dow corning 1205 primer or Dow corning S-2260 primer or FactorII A-304 primer, and two polymerization
methods : room temperature or dry heat oven. The t-peel bond strength of specimens was determined as described in
ASTM Standard D1876-72. The results were statistically analyzed using the ANOVA test, multiple range test and t-test

The results were as follows.

1. The t-peel bond strength of A-304 primer was the highest and statistically higher than that of S-2260(p<0.05).

2. The t-peel bond strength of specimens with retention groove was statistically higher than that of specimens polished
with pumice(p<0.05).

3. The t-peel bond strength of specimens polymerized in dry heat oven was statistically higher than that of specimens
in room temperature(p<0.01).
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M=z
2 AFol A= Table 10 G2 d vpe} 7ol 0.02
em 19 E2]9-dl gk FHpolyurethane sheet; Factor
II Inc., USA)¥} PMMA(Ortho-Jet, Lang Dental Mfg.
Co., USA) 18]aL Al FF< primer; S-2260(Dow
Corning, USA), 1205(Dow Corning, USA) %
A-304(Factor II Inc., USA)E AF&-3}%I ).

2. A|EH A

AJHS Table 20] DA vle} o] AFslE
), @1 o] Ao wpe} AA 27 o= U

3 oA oA S FEWH AR, AxE L2
e} 4¥L§ L, ARE-E primer(S-2260, 1205,
A-304)9] FFrol w12 0% UFe] 2 1 47
A Z 487H4 AAE o33 2ol A=k th(Fig.
).

Z 9w o HAe e A B AzS
213l one-piece stainless steel 33 TFZ} two-piece
aluminum platesS TF2-3} 7Fo] Al 253t &S50l
= smooth surfaceE, 501 FFol 1m (HH o=
0.5mm zeole] FAT5 P43kl groove surfaces
Adstes A2k thFig. 2).

2) AR o] A=
Az 3| ko] A Aol me} 28 emHg vacuum 5l A]
¥ EUE AFEY PMMAE 2423 730
S 8L AR A AN T, 1E oA
7](Tokuyama, Japan)= 50kg/crre] &S 7}sh
oA st thFig. 3).

N

4

ox 1% N X

o]
H
=
=
Bl

3) Primer®] =3

Primerg L=X317] Aol EEas A7 918
2x2 inch 7120 oMlES 8 FEfdw &
e 5w B3 Ee e ol 2H2-] primer;
8-2260, 1205, A-304E5 =X} th(Fig. 49} 5).

4) A7 w3 ZE)gw o B2
A o Primer A 2] Z2]-¢-2 T B3} 23] B2 silastic
| plate medical adhesive type A(Dow Corning, USA)E FH.
0.2cm i‘ JPrlmer B
—__—= e 2 A48 12 EXF F, 04 FIL Az A
0.02cm \Primev - 5 == =
‘ Polyurethane AXAI715L, FF 9 A §FH 7](Tokuyama, Japan)=
| 7em som | S0kg/ente] tels 7heE AEjol A Tkl th(Fig.
Fig. 1. Schematic drawing of specimen for t—peel 6).
test
Table 1. Summary of materials used in this study
Material Kind Manufacturer
S-2260 Dow Corning, USA
Primer 1205 Dow Corning, USA
A-304 Factor II Inc, USA
PMMA Ortho-Jet Lang Dental Mfg. Co., USA

o Silastic medical
Silicone elastomer .
adhesive type A

Dow Corning, USA

Polyurethane sheet

Polyurethane sheet (0.02em  thickness)

Dow Corning, USA




Table 2. Experimental groups and numbers of specimens

Resin Surface Curing Primer Group No. Total
A-304 1 4
Bench curing S-2260 2 4
1205 3 4
Pumice only
A-304 4 4
Dry heat oven S-2260 5 4
1205 6 4
PMMA 48
A-304 7 4
Bench curing S-2260 8 4
1205 9 4
Retention groove
A-304 10 4
Dry heat oven S-2260 11 4
1205 12 4

Fig. 2. Stainless steel mold and aluminum Fig. 4. Application of primer on polyurethane

plates sheet

Fig. 3. Fabrication of resin plate Fig. 5. Application of primer on resin plate



Fig. 6. Attachment of resin plate and polyureth—

ane sheet with medical adhesive tvpe A

o G b b bt

(1) A2H(Room temperature method)

ol A 2447 Eet 3H(Fig. 7).

(2) Ax4 QEH(Dry heat oven method)
&Zol A 24Xt B e 5 v xR o
(Dry-heat oven; Yamato, Japan)< ©]-83}o] 75Ce]
A 3AIZE E?t F7HE S (Fig. 8).

6) T-peel 244 E =74

ZE e #3 G3 F ALol 9 t-peel AP E

42 2020(Zwick, Germany)= ©]-83}] v A &

|V

Fig. 8. Polymerization in dry heat oven

Fig. 9. Measurement of t—peel bond strength

A& @3], = ASTM(American Society for Testing
Materials) D1876-72¢1 <A 3te] Bt t-peel 274
%% =4 a9lrkFig. 9).
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Zeg-ele A3 w3 F Abo] o tpeel A=
o @l7e] TR, primerd] EF L FFPHo]
MAE G%Ee 2487 8 SPSS V7.0 for
Win(SPSS Inc., USA)S AF&-3F3I .

Zy 5] AfE-E(normal distribution)E 0] F&

Al AAE7] 8] K-S test(Kolmogorov - Smirnov
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Table 3. Result of measurement of t—peel bond strength (unit : g/cm)
Resin Surface Curing Primer Group Mean + SD

A-304 1 1686.50 + 74.70

Bench
. S-2260 2 1321.39 + 206.14

curing
Pumice 1205 3 1773.54 + 197.16
only A-304 4 2814.25 £ 78.46
Dry heat oven S-2260 5 2538.82 + 128.21
1205 6 2556.35 + 195.64

PMMA

A-304 7 2406.50 + 194.58

Bench
. S-2260 8 1560.62 + 146.27

curing
1205 9 2188.12 + 100.23

Retention groove

A-304 10 3619.00 + 245.29
Dry heat oven S-2260 11 2269.53 £+ 77.29
1205 12 3269.03 + 80.86

Goodness of Fit test)S A3} L, el 71 %W
B, primer®] TF 2 Tl Aol mA=
&S dolr 7] e ANOVA testS A &3F o,
primer®] ™3} one- way ANOVA test2} multiple
range testE Al B3kl aL, HXIS THA YL F
o] 18l independent t-testS A] 85} H

el frolge B,

rir

of ottt

= Lo

Im. et

e

7} <ol % A el 3 xE=HA
g ks Zéﬁl‘é} E‘rSTJr ZFtH(Table 3).
Primerol] t)gh &3} FFW A= Table 494 20
v o] & 7Fe] multiple range test 23} A-3042] 2
2ol 71 A ek aL, S-22603+= @k A
7F A ATK(Table 5).

g
o]

Table 4. Mean and standard deviation of t—peel
bond strength for primers  (unit : g/cm)
Mean Standard deviation
S-2260 1922.59 530.99
1205 2446.76 583.90
A-304 2631.56 736.57

Table 5. Result of multiple range test for primers

S-2260 1205 A-304
S-2260
1205
A-304 *
* ¢ Statistically significant (P<0.05)
Table 6. Result of independent t—test according
to surface treatment (unit : g/cm)
Mean Standard deviation | P-values
Groove | 2552.131 719.333
Pumice | 2115.141 575.477 0.025

Table 7. Result of independent t—test according to

curing method (unit : g/em)
Mean |Standard deviation| P-values
Bench curing | 1822.777 402.710
0.000
Dry heat oven|2844.496 491.347




Table 8. Result of multiple range test for groups

Group 2 1321.39
Group 8 1560.62
Group 1 1686.50
Group 3 1773.54
Group 9 2188.12
Group 11 2269.53
Group 7 2406.50 2406.50
Group 5 2538.82
Group 6 2556.35
Group 4 2814.25
Group 12 3269.03
Group 10 3619.00
EHH Y et independent t-test®] A7} ojth. of¢hd WA AL W3 AL A,
A2 G o] FAskA & ool vlE o BHEAY] SRk, aE]al AR EHAE AR
A oA Aol ZA HheEbstthP<0.05) (Table 6). ofaiA Aoz Aggpt
T tdt independent t-teste] A3} 1A okt HAHE A|5olA Q5= o4 Ao
SERo] Aol v oA A AddHo] A tiako] Lewis 50 theat o] AA itk 34
Al WERSETHP<0.01)(Table 7). =5 AR 2 AR A 24 Vs, v
7 Tol W Mol fATFE FAT T, FFLE 79 AR §ol4 Solu EAL e
A3045 =3I Hxd QEHOR FEE 107 WAL, =2 AL, AH g4, sehed
o 7H & tpecl AUFEES YehIom], $AT A HOnRE A Foln AAE FEA,
g PABHA ¥l 822608 xS T Ao R Al A, HlekAd, ol @ AAA, B, A4
FF 2] A R tpecl AFHEES el Alske] AP ol
CHTable 8). ey A 200 B AL A AR
Ak 98l wHaR oL ok 47k A4S )
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19731 XA A A 23 3](Dental  Biomaterials
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methyl triacetoxy silane cross-linked silicone#l| 2 ¢1
28kl om,
Udagama®= T3} silastic medical adhesive type A2}
8-2260, 1205°] 7 7HA| primer& AM&-3to] &)
det #3t AeFo Al et v dA5-st
9th. 183l Farah 57 MDX4-42103} silastic
medical adhesive type AE 2] H]| &2 E3}3lo] &
4 FEHA §A8 AASE A7) Y8 =)

i, Singer 57V «Ae 23} Ze -t 4
ol QlolA] primere] @Iproll FgE =tol A
primer®] &, “12]3L adhesive A2} MDX4-42109]
Egnlel mebA vl AEelom, Wang 0
A3 Eo] e Atol o A S primer9] <
F, 22|31 primer?] 2HEAI7HY Fb ol whekA
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