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## 35076107532 : MAJOR PROSTHODONTICS
KEYWORDS: BIOCOMPATIBILITY/ ELASTOMERIC LIGATURE EPOXIDIZED NATURAI
RUBBER' SURFACE HARDNESS SHORE A/ TENSILE FORCE WEIGHT CHANGED.
FOO0L SRIAMPORN : PHYSICAL  MECHANICAL PROPERTIES AND
BIOCOMPATIBILITY OF ORTHODONTIC ELASTOMERIC LIGATURL
FABRICATED FROM EPOXIDIZED NATURAL RUBBER.
ADVISOR: ASST.PROF. NIYOM THAMRONGANANSKUL., Ph.D..
CO-ADVISOR : ASSO.PROF. SOMPORN SWASDISON. Ph.D..
NUSHANAD NA RANONG, Ph.D. 78 pp.

Objective  To labricate orthodontic clastometic ligalures from epoxidized natural rubber and study 1he
physical / mechanical propertics and-biggompatibility of the labricaled products in comparison 10 the
7 commercially available orthodontic elisiomeric ligatires,

Materials and methods Four formulations of clastomeric ligatures were labricated from epoxidized natural
rubber, The fabricated clastomeric ligatures s well @s the commercial arthodontic elastomeric ligatures were
investigated for physical and mechanical propenics, illfiudijlg the percentage ol weight changes alier immersion
in water or oil for 28 days. initil] tensileforces and surlace hardnesses. The cellular biocompatibility of both
types ol products was also evaludled in human gingival fibroblasts in culture by using MTT technigue and
MICTOsSCOpics. | ;7

Results From the physical property desting. the “’Ci&hﬁ{éﬁiﬂﬁth alier immersion in waner or oil for 28 days
woere 6248 18% and 4.21-5.48%, respectively” or the 4}&[‘_@3@“ elastomeric ligmures and 1.12-2.15% and
0.19-1.08%, respectively o the commercial orthodontic elastomeric ligatdres.  For the mechanical test. the
tabricited elustomeric ligamures showed the range of initial tensile ﬁ.w_ce 4l 3.36-3.64 Newton and the range of
surlice hardness value at 63-71 while the commercial onhodontic elistomeric ligatures demonsirated the initial
tensile force al 2.59-5.19 Newton and the range ol surfuce hardness value @t 60-65, The in vitro study revealed
that both Fabricated products and commercial graducts were non extotoxic. ITn addition, they oflered hospitable
surfaces for cell anachiment, spread dnd proliteration fo the human gingivl fibroblasks,

Conclasion The 4 lormulations of Fabricated clastomeric ligatures showed the higher ol weight change
value with The) ¢ompirubleinitial ensile orve nd) theCsurlact) hardngssvalug aohose ot the commercial
products.  Both elastomenie Ngatures fabricated from epoxidized naturl rubberand the vommercial clastomeric
ligatures were biocompatible 10 human cells,  These resulls suggesied that the newly fabricated elastomeric

ligatures have shown some advantages with the potential to be improsved and used as orthodontic ligatures
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Manufacturer Code Brand Batch No
Ormco Corporation Ormco Power “O”Modules 120 07J36]
3M US Unitek Unitek Alastik A1 module R5468
American Orthodontics AO. Unistick ligature 00182131
ECR dental&medical

US. US. Orthodontic Unknown
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Lancer Orthodontic Lancer Patient sticks CAL #466-731
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AO. 0.95(0.40) 1.43(0.40) 1.90(0.47)
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Innobrance 0.24 (0.32) 0.45(0.33) 0.69 (0.37)
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Brand Initial force (Oday) 1 day 7 days 28 days
Ormco 4.67(0.11) 2.34(0.08) 2.28(0.10) 2.24 (0.13)
Unitek 3.50(0.12) 1.63(0.11) ~1.62 (0.11) 1.63(0.09)
AO. 4.39 (0.08) 2.38(0.09) 2.40(0.07) 2.36(0.06)
US. 5.19 (0.24) 3.10(0.12) 3.11(0.12) 3.10(0.09)
Premium 4.38 (0.15) 2.29(0.12) 2.30(0.11) 2.25(0.13)
Lancer 2.59 (0.09) 1.32 (0.08) 1.34(0.04) 1.30(0.07)

Innobrance 4.59 (0.07) 2.35(0.08) 2.34(0.09) 2.34(0.08)
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Unitek 60.12(0.72) = 60.11(0.54) 60.21(0.46) '60.45 (0.32)
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A2675 MTT 11nf1lag3107 1

uerad OoD1 OD2 OD3
2500 0.059 0.061 0.060
5000 0.101 0.115 0.106
10000 0.187 0.173 0.185
15000 0.250 0.241 0.248
20000 0.284 0.299 0.311
25000 0.388 0.398 0.382
30000 0.443 0.466 0.455
35000 0.467 0.486 0.497
40000 0.544 0.554 0.525
45000 0.584 0.587 0.577

50000 0.623 0.631 0.646
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uwag ODI oD2 OD3
2500 0.059 0.062 0.063
5000 0.097 0.097 0.088
10000 0.188 0.181 0.181
15000 0.226 0.233 0.252
20000 0.296 0.327 0313
25000 0.386 0.386 0.363
30000 0.448 0.466 0.426
35000 0.501 0.498 0.499
40000 0.519 0.554 0.531
45000 0.588 0.604 0.605

50000 0.622 0.628 0.623
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UARAIEIS MTT 1A 285189 3

uwag OD! oD2 OD3
2500 0.061 0.069 0.067
5000 0.106 0.109 0.107
10000 0.185 0.182 0.193
15000 0231 0.230 0.246
20000 0.326 0.315 0.324
25000 0.380 0.364 0.372
30000 0.414 0.404 0.412
35000 0.441 0.422 0.468
40000 0.506 0.514 0.503
45000 0.564 0.571 0.569

50000 0.642 0.637 0.625
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Y ad Y1 A
AR MTT 91nH183187 4

uwag OD! oD2 OD3
2500 0.057 0.062 0.057
5000 0.104 0.109 0.118
10000 0.141 0.146 0.153
15000 0.233 0.228 0.236
20000 0.314 0.301 0.307
25000 0357 0.368 0.371
30000 0.407 0.402 0.396
35000 0.456 0.449 0.462
40000 0.548 0.530 0.529
45000 0.559 0.563 0.574

50000 0.620 0.631 0.612
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