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A study on simplified procedure of enhanced designed implant drill

Department of Biomedical Engineering School of Medicine’,
Department of Prosthodontics School of Dentistry Pusan National University Pusan?
Ji-Hoon Yoon', Gye Rok Jeon', Mi-Jung Yun®, Jung-Bo Huh’, Chang Mo Jeong™*

Purpose : The objective of this research was to develop a more simplified drilling procedure with an enhanced implant drill.
Materials and Methods : The drill enhanced design factors enabled implantation of Dia. 5.0mm fixture with only 2 times drilling
which is more simplified drilling procedure. The enhanced drill was designed with 2 flutes, 2-phase or 3-phase formed drill tip and
25 degrees of helix angle. The proposed drilling procedure (2 times) was compared with a general drilling process (4 times) in
terms of temperature changes, cutting time and ISQ value. Results : The simplified drilling procedure indicated less heat than a
conventional drilling procedure (p<0.05). The enhanced drill showed significantly shorter drilling time than a conventional drill
(p<0.05). On the other hand, higher insertion torque and ISQ value were observed on the the suggested drilling procedure than the
conventional drilling procedure (p<0.05). Conclusion : A simplified drilling procedure with the newly designed drill could provide
higher effectiveness and safety of dental implant operations under properly controlled external conditions, such as irrigation and
RPM of drilling.
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11.5mm Name: TSII
Code: TS255011S
Diameter: 5.0mm
Length: 11.5mm
i Body shape : Tapered
i Surface treatment : SA
Fig. 1. Dental implant used in drilling procedure simplification.
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Table 1. Characteristics of experimental drills for drilling procedure simplification

l)‘-l ........

S—

= Helix angle

Drill Diameter Point angle Helix angle No. of flute Drill tip shape
General Drill c20 2.0mm 118° 15° 2 Straight
C30 3.0mm 118° 15° 3 Straight
C38 3.8mm 118° 15° 3 Straight
C46 4.6mm 118° 15° 3 Straight
Enhanced drill S30 3.0mm 118° 25° 2 2-phase
S46 4.6mm 118° 25° 2 3-phase

Fig. 2. Artificial bone for heat generation test(left), cutting efficiency and initial stability test(right).
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Table 2. Mean temperature changes and SDs in study of drilling procedure simplification

G Initial Temperature Normal *Tukey
el L temperature(°C) changes (C) probability grouping
C20 5 36.66 + 0.19 75.40 + 2.85 0.64 D
C30 5 36.71 = 0.30 12.52 + 0.53 0.78 C
C38 5 36.23 + 0.33 11.24 £ 0.76 0.86 C
Cde6 5 36.56 + 0.15 7.36 £ 0.62 0.87 B
S30 5 36.47 + 0.18 11.42 = 1.01 0.70 C
S46 5 36.34 + 0.22 2.46 + 0.51 0.61 A

“Group with the same letters are not significantly different (p)0.05).
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Fig. 3. Temperature measurement equipment (left), Drilling condition applied to heat generation test(right).
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Table 3. Mean cutting time and SDs of drilling procedure simplification

Group n Cutting time (sec) Normal probability *Tukey grouping

C20 5 5.48 = 0.19 0.87 E

C30 5 3.44 = 0.21 0.72 C

C38 5 3.78 £ 0.19 0.87 D

Cde 5 3.70 = 0.16 0.92 D

S30 5 3.00 £ 0.16 0.92 B

S46 5 1.46 + 0.18 0.57 A

*Group with the same letters are not significantly different (p)0.05).
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Fig. 4. Bone temperature distribution according to drilling procedure.
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