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Flow properties of thermoplasticized Gutta Percha obturation materials

Myong-Hyun Baek', Bu-Seok Song’, Eun-Mi Choi**

'Meta Biomed R&D Institute
‘Department of Dental Hygiene, Kyungdong University

The purpose of this study is to evaluate the flow ability of the thermoplasticized Gutta Percha in different temperatures. Four
Gutta Percha products were classified by its hardness (soft, medium, and hard) and were experimented by the Rheometer (Melt
flow indexer MFI-10, DAVENPORT, England) measuring apparatus, in (23 £ 2) T, and in a relative humidity of (50 * 5)
%, following the guidelines of ISO 1133-1:2011, The heating temperature ranged from 108C, 160C to 200C, and the load at
2.16 kg and 3.8 kg. The Gutta Percha was cut in 5 mm to be suitable for the rheometer pressurization process. After the
experiment was conducted with a preheating time of 5 minutes, a cutting time of 5-240 seconds, and a sample of 10 grams,
the Gutta Percha did not show any changes in fluidity for 108C, 160C, but showed a change in its flow ability in 200TC.
Also, the Gutta Percha did not show any changes in its fluidity when it was pressurized by 2.16 and 3.8 kilograms. Therefore,
this experiment shows that the heating temperature and the cut-off time showed a significance while measuring the melt flow

rate,
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Table 1. Gutta Percha test materials used in this study
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Group Materials Composition Lot number Manufacturer
Gutta Percha Obturator Gutta Percha, Zinc Oxide, Barium DIADENT GROUP
GPM MEDIUM Sulfate, Stearic Acid DOR-1709-01 INTERNATIONAL, Korea
Gutta Percha Obturator Gutta Percha, Zinc Oxide, Barium Sure Dent corporation,
GPR , 8044C
Regular type Sulfate, Coloring Agent Korea
B&L Percha Pell Percha, Zi i Bari
BLGPR &L Gutta Percha Pellet Gutta Percha, |ncl Oxide, Barium 8037F Bribio co_ltd, Korea
regular Sulfate, Coloring Agent
Gutta Percha Rope,
GPH heavy & Gutta Percha, Zinc Oxide, Barium GRH18070303 META BIOMED CO,
Gutta Percha Bar Plus, Sulfate, Bees wax, Coloring Agent GBP18032108 LTD, Korea
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Table 2, Sample Mass and Cut-off time

—_

2.16 kg, 3.8 kg2 7}}ste] A3}
T I L= W} 2714
P20 = sho] Zbzke] AlHmitt
& 30070e] AHE 7HAaL AF ek
5388 A2 glo] Aatke Al
o= AFgSom, A0rE AR 4] Zidshgel Haehe
= 9F 5 mm 92 #5E0 1, Preheating time 5%, Cutting
time 5~240%, Sample 10 g 2 A3t}

A=Y
MR- L

2, Apjurs
W) Sk Fehoe] e pEs) sho] B

2 FA0] A)A o] Cut-off timeg 1SO 1133-1:20117}
ASTM D 1238-130|4] AAJ8F ti2 40| 7Fsdht & St
AREE Aol 150 11AS A83te] Ast A7 Cutoff

Melt Flow Rate (g/10min)

Sample Mass(g)

Cut-off time (sec)

>01-05
>05-10
>10-35
>35-100
>100 - 250
>250

10

240
120
60
30
10 - 156

Table 3. Sample Condition, Temperature(C)/Cut-off time(s)

Sample Load Temperature('c)/Cut-off time(s)
Product group
Code (kg) 108 160 200C
2.16 1-1 1-1-1 30 1-1-2 15 1-1-3 15
1 Dia-dent GPR
3.8 1-2 1-2-1 15 1-2-2 5 1-2-3 5
216 2-1 2-1-1 120 2-1-2 60 2-1-3 30
2 Sure-endo GPR
3.8 2-2 2-2-1 60 2-2-2 15 2-2-3 10
216 3-1 3-1-1 240 3-1-2 60 3-1-3 30
3 B&L GPR
38 3-2 3-2-1 60 3-2-2 15 3-2-3 10
216 4-1 4-1-1 60 4-1-2 30 4-1-3 15
GPH
38 4-2 4-2-1 15 4-2-2 15 4-2-3 5
4 Meta Biomed
216 4-3 4-3-1 30 4-3-2 15 4-3-3 5
GPR
38 4-4 4-4-1 15 4-4-2 5 4-4-3 5
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Table 4. Experiment results by group

No Sample Code temppﬁ/l;?:e?ge:ﬁ/rtsi’me Mean SD Avg;%e;nil\r/]l)FR

1 1-1-1 108/2.16/30 0.1600 0.0047 320

2 1-1-2 160/2.16/15 0.3669 0.0306 1468

3 1-1-3 200/2.16/15 0.5903 0.0635 23 61

4 1-2-1 108/ 3.8/15 0.3361 0.0148 1344

5 1-2-2 160/ 38/ 5 0.3463 0.0140 4155

6 1-2-3 200/ 38/ 5 06913 0.0690 8295

7 2-1-1 108/2.16/120 00734 0.0045 037

8 2-1-2 160/2.16/60 0.3405 0.0071 3.40

9 2-1-3 200/2,16/30 0.3943 0.0320 7.89

10 2-2-1 108/ 3.8/60 0.3038 0.0224 304

11 2-2-2 160/ 3.8/15 0.3120 0.0086 12,48

12 2-2-3 200/ 3.8/10 0.3972 0.0194 23,83

13 3-1-1 108/2.16/240 0.1704 0.0223 043

14 3-1-2 160/2.16/60 02775 0.0095 277

15 3-1-3 200/2.16/30 0.3448 0.0191 6.90

16 3-2-1 108/ 3.8/60 0.3004 0.0257 3.00

17 3-2-2 160/ 3.8/15 0.2984 0.0077 11.94

18 3-2-3 200/ 3.8/10 0.2863 00118 17.18

19 4-1-1 108/2.16/60 0.3259 00122 326

20 4-1-2 160/2.16/30 0.2700 0.0059 5.40

21 4-1-3 200/2.16/15 0.3979 00153 15.92

22 4-2-1 108/ 3.8/15 0.2287 0.0141 9.15

23 4-2-2 160/ 3.8/15 0.5455 00146 2182

24 4-2-3 200/ 38/ 5 0.3501 00178 4201

25 4-3-1 108/2.16/30 0.3622 00218 724

26 4-3-2 160/2.16/15 0.4506 00148 18,03

27 4-3-3 200/2.16/ 5 03578 0.0259 42,94

28 4-4-1 108/ 3.8/15 0.5859 0.0534 23 44

29 4-4-2 160/ 38/ 5 0.5262 0.0434 63.15

30 4-4-3 200/ 38/ 5 0.9928 0,0848 119,14
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Table 5, Mean comparison of experimental group
Division T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
N 30 30 30 30 30 30 30 30 30 30
Mean 3888 3879 3783 3853 3830 3867 3713 3749 3655 3rar
SD 17161 17817 17566 7775 18315 19358 18491 17467 16107 17107
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Table 6. Comparison of Lot number by group

Sum of Squares df Mean Square F p-value
Intergroup 77 3 059 2.271 104
T Within group 677 26 026
Total 854 29
Intergroup 162 3 054 1.857 162
T2 Within group 758 26 029
Total 921 29
Intergroup 157 3 052 1.850 163
T3 Within group 737 26 028
Total 895 29
Intergroup 173 3 058 2019 136
T4 Within group 743 26 029
Total 916 29
Intergroup 158 3 053 1.683 195
T5 Within group 815 26 031
Total 973 29
Intergroup 174 3 058 1.647 203
T6 Within group 913 26 035
Total 1,087 29
Intergroup 163 3 054 1.700 192
T7 Within group 829 26 032
Total 992 29
Intergroup 157 3 052 1.863 161
T8 Group 728 26 028
Total 885 29
Intergroup 145 3 048 2.071 129
T9 Within group 607 26 023
Total 752 29
Intergroup 168 3 .056 2132 120
T10 Within group 681 26 026
Total 849 29
Steh AR AP 2 SR TEe S e AET SRR loh SR A g A2 SR 7t
TN RS A HH LA 2ol &7 7 AE Bl ARkl §lo] AzxAtet AgAbE
FoRIt) B3 A7k SHFAAE 19949l TR ik SRR BelE S4S 2 ol o o]
of FYo] FkERRA 9} 1o 2 A whal ARg-io) of gt
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Table 7. Comparison of Melt flow rate by temperature

Sum of Squares df Mean Square F p-value
Intergroup 192 2 096 3.719 037
Within group 696 27 026
Total 888 29
Table 8. Comparison of Melt Flow Rate by Weight
Weight N Mean SD Std. Error
2 16kg 15 3470 14166 03658
Mean
3.8kg 15 4119 20281 05237
*by chi-square test
Table 9, Multiple Comparisons of Melt Flow Rate by Weight
F p-value t df pvalue Mean Difference Std, Error ORB5% Cl).
(both) Low High
Mean 1,000 326 -1.015 28 319 -.06485 06387 -.19569 06599
* one-way ANOVA
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