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Abstract 
Background: Four factors determine the quality of an implantology kit: 1) 
Heat generated by the drills; 2) Morphology of the osteotomy according to 
the diameter of the implant; 3) Efficiency of collecting autologous bone; and 
4) Osteotomy execution time. Materials and Methods: This article examines 
the heat produced by drills during osteotomy, focusing on the effect of the 
following factors: drilling technique; volume of autologous bone harvested; 
drilling time; implant primary stability; and the percentage of osseointegrated 
implants after primary healing. Discussion: The four factors mentioned 
above are analyzed based on the data obtained for sequential, biological, and 
One Drill milling techniques. Conclusions: 1) One Drill is the fastest tech-
nique for performing the osteotomy; 2) All techniques stay within the biolog-
ical temperature range of living bone, with the lowest increase in temperature 
achieved using One Drill with irrigation; 3) The bone harvested showed no 
statistically significant differences between biological milling and the One 
Drill technique, both far superior to the sequential technique; and 4) There is 
no statistically significant difference in the number of osseointegrated im-
plants among the three techniques analyzed. 
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1. Introduction 

Since the development of the concept of osseointegration [1], bone osteotomy 
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for implant insertion has aimed at controlling the main factors leading to os-
seointegration failure. The improvements include avoiding infection, calibrating 
the osteotomy with respect to the implant diameter, and keeping the protein be-
low denaturation temperature during the surgical act [2] [3]. 

With respect to the first point, avoiding infection, Prof. I Branemark [4] re-
marked that implant surgery is an orthopedic surgery and must follow the same 
principles: asepsis of the room (disinfection of the surfaces of the environment), 
of the surgeon (hands, clothing, sterile field), of the material (micromotor, con-
tra-angle handpiece, surgical kit, implant kit) and of the patient (mouth, anes-
thesia). 

The second point, or “osteotomy calibration,” has undergone an important 
change from its beginnings to the present day. Nowadays, surgeons have 
adopted the “self-tapping” technique: implants do not need tapping, and the 
threads do not need to penetrate the bone. These features result in greater pri-
mary stability and shorter working time (Figure 1). 

The third point, “keeping the protein below the protein denaturation temper-
ature,” or equivalently, “maintaining bone temperature at physiological levels,” 
has undergone the greatest evolution [5] [6] [7]. This development can be di-
vided into maintaining suitable temperatures in soft and hard tissue, respective-
ly. 

With respect to soft tissue, the surgical procedure must be atraumatic, aseptic, 
and ensure perfect coagulation and hermetic suture. 

There is greater controversy with respect to conditions of the hard tissue, even 
though all techniques aim to follow the second poin. Here is the reasoning: if 
hard tissue temperature exceeds 47˚C for 30 seconds or 40˚C for 7 minutes [8], 
or 55˚ bone necrosis will occur [9] [10]. Denaturation of alkaline phosphatase 
takes place at 56˚C. 

There are three basic milling techniques; 1) Sequential milling, derived from 
the Brånemark protocol (1969); 2) Low speed milling, known as biological mil-
ling; and 3) Milling with a single bur. 

The initial phase is common to all three procedures: 
pilot drill, between 0.8 and 1.2 mm in diameter, at 800 to 1500 rpm in speed. 
In the second phase, widening, each technique differs in its approach to avoid 

overheating of the bone [11]. 
 

 

Figure 1. Non-self-tapping and self-tapping 
implants. 
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In the protocols derived from Brånemark [12] [13], sequential drilling always 
relies on the use of refrigerated saline solution, at speeds between 800 and 1300 
rpm [14] [15] with external or internal irrigation drills [16]. 

In the biological drilling procedure, the increase in temperature is controlled 
by decreasing drilling speed (50 rpm) and increasing the attack force (50 - 80 
Nw) without the use of physiological saline solution. In particular, Mathews [17] 
remarked that without irrigation, the temperature increases. Sarendranath [18] 
made the same remark several years later. 

The single bur drilling technique, a variant of the Brånemark technique, 
avoids all intermediate steps thanks to the bur’s macromorphology. This ap-
proach does not increase temperature, thus reducing the risk of infection and 
bone necrosis, and improves the macromorphology of the implant osteotomy 
[19] [20].  

The quality of the bone, including cortical thickness and cancellous density, 
will influence all three techniques [21] [22] [23] [24]. 

The most classic classifications of bone are: Lekholm U_Zarb GA (Figure 2) 
and Misch C (Figure 3).  

With this background information in mind, the main objective of this article 
is to determine the heat generated during osteotomy by the three bone milling 
techniques. Secondary objectives include describing the surgical protocol of One 
day Biotech (One Drill-One implant), assessing the concordance of implant bed 
osteotomy morphology with implant diameter, measuring the volume of auto-
logous bone harvested during osteotomy for an implant, and determining the 
percentage of osteo-integrated implants at eight weeks according to the tech-
nique used. 

 

 

Figure 2. Lekholm-Zarb classification. 
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Figure 3. Misch’s classification of bone densities. 

2. Materials and Methods 

The study was conducted by measuring outcomes in 90 cases, divided into three 
groups of 30 cases each. 

The materials used in the experimental phase were Plexiglas sheets and pine 
wood. The materials used in the clinical phase were: TSK surgical kit by Phibo: 
One Drill kit by One Day Biotech and Bis by Biotech Dental. The implant used 
was always 4.5 mm in diameter and 10 mm in length. 

Torque was measured with a torque wrench, AFR with the Osstel ISQ, time 
with a stopwatch and osteointegration at eight weeks was determined as Yes or 
No. 

The data obtained were processed using the SPSS 23 program, with a confi-
dence level of 95%, considered statistically significant when P < 0.05. If the 
p-value is less than 0.05, then we reject the null hypothesis. The Saphiro-Wilk 
test was used as a normality test. 

The criteria for selecting test subjects were as follows: 
Inclusion Criteria: 

• Adult patients over 18 years of age; 
• Patients requiring implant treatment and possessing sufficient bone, thus 

eliminating the need for GTR or complementary surgical techniques; 
• Patients agreeing to sign the informed consent form and committing to at-

tending check-up appointments. 
Exclusion Criteria: 

• Patients with endocrine-metabolic diseases; 
• Patients with acute or chronic infectious diseases; 
• Patients with a history of taking bisphosphonates; 
• Patients with a history of smoking; 
• Patients with post-extraction sockets; 
• Patients with immediate implants. 

2.1. Experimental Phase 

All procedures indicate use of milling drill for implants of 4.5 mm in diameter 
and 10 mm in depth.  

2.1.1. Temperature Reached 
Performed using passive thermography according to UNL-EN 16/14-I: 2017, 
measuring the apparent temperature, with no use of compensation parameters 
of the thermal detector (Table 1). 
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Table 1. Heat generated during osteotomy with drills. S: sequential drilling; B: biological drilling; OD: one drill, drilling with and 
without irrigation. (a) Statistical data on heat generated during osteotomy. (b) Analysis of variance of heat generated during os-
teotomy with irrigation. (c) Analysis of variance of heat generated during osteotomy without irrigation. 

tec 
FS F Bio Fresa One Drill 

Con Sin Con Sin Con Sin 

1 37.3 63  41.9 28.8 50.9 

2 37.1 63.1  41.9 29 50.9 

3 37.2 62.9  41.4 28.3 50.8 

4 37.2 62.8  41.5 29.1 50.8 

5 36.9 62.8  41.7 28.5 50.8 

6 36.8 62.9  41.7 28.6 50.1 

7 36.9 62.9  41.8 28.6 50.2 

8 36.7 62.9  41.8 28.2 50.2 

9 36.7 63.1  41.8 29.2 50.2 

10 36.7 63.1  41.3 29.1 49.9 

11 37.1 63.1  41.3 29.3 49.9 

12 37.1 63.1  41.4 29.1 49.9 

13 37.3 63.2  41.4 28.7 49.9 

14 37.4 63.3  42.1 28.5 50.7 

15 37.4 63.1  42.1 28.6 50.1 

16 37.5 63.3  42.2 28.6 50.2 

17 37.1 63.3  41.2 28.8 50.2 

18 37.2 63.5  39.9 28.7 49.8 

19 37.1 62.9  41.7 28.1 50.1 

20 37.5 62.9  41.7 29.4 50.2 

21 37.4 63.1  41.6 29.1 50.2 

22 37.4 62.8  41.6 28.9 50.2 

23 36.8 62.8  41.6 28.9 50.1 

24 36.9 63.3  41.7 29.3 49.9 

25 36.9 62.8  41.7 29.1 49.8 

26 37.6 62.9  40.9 29.5 49.8 

27 37.4 62.9  40.8 29.3 49.7 

28 37.6 62.9  40.8 28.9 50.3 

29 37.6 63.4  41.2 28.7 50 

30 36.9 63.5  41.7 28.6 50.1 
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Continued 

(a) 

 FS FB FO 

Media 37.16 63.05  41.51 28.85 50.20 

Mediana 37.15 63.05  41.65 28.85 50.15 

Moda 37.1 62.9  41.7 29.1 50.2 

Desviación Típica 0.2873 0.2145  0.4659 0.3579 0.3518 

Varianza 0.0825 0.0460  0.2171 0.1281 0.1238 

(b) 

Origen de las  
variaciones 

Suma de  
cuadrados 

Grados de  
libertad 

Promedio de  
los cuadrados 

F Probabilidad 
Valor crítico  

para F 
Entre grupos 1035.010667 1 1035.010667 9827.122995 2.01614E-66 4.006872886 

Dentro de los grupos 6.108666667 58 0.105321839    

Total 1041.119333 59     

(c) 

Origen de las  
variaciones 

Suma de  
cuadrados 

Grados de  
libertad 

Promedio de los 
cuadrados 

F Probabilidad 
Valor crítico  

para F 
Entre grupos 7046.657556 2 3523.328778 27322.36417 1.8017E-122 3.101295757 

Dentro de los grupos 11.219 87 0.128954023    

Total 7057.876556 89     

 
The P-value of the ANOVA test is 2.02E−66, which is less than 0.05. There-

fore, we can affirm that there is a relationship between different types of drilling 
with irrigation and heat generated during osteotomy, while the One Drill tem-
perature is lower than the sequential milling by an average of 9.13 degrees 
(Table 1(a), Table 1(b)). 

The P-value of the ANOVA test is 1.80E−122, which is less than 0.05, there-
fore we can affirm that there is a relationship between the different types of 
drilling without irrigation and heat generated during osteotomy, with the FB 
obtaining the lowest increase in temperature with respect to the One Drill mil-
ling cutters, by an average of 8.69 degrees (Table 1(c), Figure 4). 

2.1.2. Osteotomy Morphology  
Performed with the use of pine wood sticks. 

We define “Hardness” as the resistance to tool penetration, using the Brinell 
scale. Pine wood with a Brinell hardness of 1.6 Class A and a thickness of 12 mm 
was chosen. 

Osteotomy morphology was measured indirectly by comparing it to the rea-
mer diameter (Table 2). 

The P-value of the ANOVA test is 4.85E−06, which is less than 0.05. There-
fore, we can affirm that there is a relationship between the different types of 
drilling and the morphology of the cervical osteotomy, with the One Drill pro-
ducing the best result (Table 2(a), Table 2(b)). 
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Table 2. Difference between the diameter of the osteotomy and the diameter of the drill, coronal and apical. (a) Statistical data of 
the difference between osteotomy diameter and reamer diameter at the cervical and apical levels. (b) Analysis of variance of the 
difference between osteotomy and reamer diameter at coronal level. (c) Analysis of variance of the difference between the diame-
ter of the osteotomy and the diameter of the reamer at the apical level. 

pcnt/tec FS F BIO FRESA ONE DRILL 

 Dif. Cervical Dif. Apical Dif. Cervical Dif. Apical Dif. Cervical Dif. Apical 

1 0.1 0 0.2 0.1 0.1 0.1 

2 0 0 0.2 0.2 0.1 0 

3 0.2 0 0.3 0.1 0.2 0 

4 0.2 0.3 0.4 0.1 0.1 0 

5 0.2 0.1 0.3 0.1 0.1 0.1 

6 0.1 0.1 0.2 0.2 0.2 0 

7 0.3 0.2 0.4 0.3 0.1 0 

8 0.2 0.2 0.3 0.2 0.1 0.2 

9 0.2 0.3 0.3 0.3 0.2 0.2 

10 0.2 0.1 0.4 0.3 0.2 0.2 

11 0.1 0.1 0.2 0.4 0.2 0 

12 0.2 0.1 0.1 0.1 0.3 0 

13 0.3 0.1 0.1 0.1 0.1 0.1 

14 0.2 0.4 0.2 0.1 0.1 0.3 

15 0.2 0.3 0.4 0.1 0.1 0.2 

16 0.2 0.4 0.3 0.2 0.1 0.2 

17 0.2 0.4 0.4 0.3 0.2 0.1 

18 0.1 0 0.4 0.3 0.2 0.1 

19 0 0.1 0.3 0.1 0.1 0.1 

20 0.1 0.2 0.2 0.1 0.2 0 

21 0.2 0.2 0.3 0.1 0.3 0 

22 0.3 0.2 0.3 0.1 0.2 0.1 

23 0.3 0.3 0.4 0.2 0.1 0.2 

24 0.1 0.1 0.3 0.2 0.1 0.2 

25 0.4 0.1 0.4 0.3 0.1 0.1 

26 0.1 0 0.2 0.1 0.2 0.1 

27 0 0 0.2 0.2 0.1 0.1 

28 0 0.4 0.1 0.1 0.2 0 

29 0.2 0.3 0.1 0.1 0.2 0 

30 0.4 0.3 0.3 0.2 0.2 0 
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Continued 

(a) 

 FS F BIO FRESA ONE DRILL 

 Dif. Cervical Dif. Apical Dif. Cervical Dif. Apical Dif. Cervical Dif. Apical 

Media 0.20 0.22 0.27 0.18 0.16 0.15 

Mediana 0.2 0.2 0.3 0.15 0.15 0.1 

Moda 0.2 0.1 0.3 0.1 0.1 0.1 

Desviación Típica 0.0871 0.1141 0.1015 0.0898 0.0626 0.0618 

Varianza 0.0076 0.0130 0.0103 0.0081 0.0039 0.0038 

(b) 

Origen de las  
variaciones 

Suma de  
cuadrados 

Grados de  
libertad 

Promedio de  
los cuadrados 

F Probabilidad 
Valor crítico  

para F 
Entre grupos 0.206423375 2 0.103211688 14.23139515 4.8512E−06 3.106507082 

Dentro de los 
grupos 

0.601948718 83 0.007252394    

Total 0.808372093 85     

(c) 

Origen de las  
variaciones 

Suma de  
cuadrados 

Grados de  
libertad 

Promedio de  
los cuadrados 

F Probabilidad 
Valor crítico  

para F 
Entre grupos 0.054944444 2 0.027472222 3.168547151 0.048248938 3.129643983 

Dentro de los 
grupos 

0.59825 69 0.00867029    

Total 0.653194444 71     

 

 

Figure 4. (a) Thermography of the One Drill with irrigation. (b) 
Thermography with sequential drilling and irrigation. (c) Biological 
drilling without irrigation. (d) Sequential drilling without irrigation. 
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The P-value of the ANOVA test is 0.048, which is less than 0.05. Therefore, we 
can affirm that there is a relationship between the different types of apical os-
teotomy morphology and the type of drill used, with the One Drill drills pro-
ducing the best data (Table 2(c)). 

2.2. Clinical Phase 
2.2.1. Surgical Protocol of the One Day Biotech One Drill Kit 
The surgical protocol varies depending on the type of bone. 

The standard protocol is used on Type II bone (Figure 5). Begin by marking 
the cortex using the guide drill, which serves as a pilot drill, at 1200 rpm. Pro-
ceed directly with the final One Drill, ensuring its diameter matches that of the 
selected implant. The length is determined by the Stopper. The numbers 3.8, 4.0, 
4.5, 5.0 represent the implant diameters. The drill is consistently un-
der-dimensioned by 0.4 mm. 

In Type III bone, the guide drill is not necessary.  
In Type IV bone, we directly use the One Drill with a diameter smaller than 

that of the implant. 
In Type I bone, the Guide Drill is used, followed by the Lindeman 2 mm drill, 

the One Drill of the corresponding diameter, and finally the Counter Sink drill. 
In the case of very dense bone, the One Drill is followed by the Twist Drill 
(Figure 6). 

Once the osteotomy is completed, we unscrew the active part of the handle 
and remove the autologous bone using the stem of the Bone Pusher (Figure 7). 

Summary of milling frequency according to bone type 
 

 

Figure 5. One drill implant drilling protocol for type II, III and IV bones. 
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Figure 6. One Drill implant drilling protocol for 
Type I bone. 

 

 

Figure 7. Bone recovery from the One Drill. 
 

Bone 
Type 

Guide Lindemand One Drill 
One Drill 1 dia. Inf.  

to the dia. of the implant 
Twist 
Drill 

Counter 
Sink 

I X X X  X X 

II X  X    

III   X    

IV    X   

2.2.2. Volume of Autologous Bone Harvested with the Drilling of the  
Osteotomy for an Implant of 4.5 mm in Diameter and 10 mm in  
Length, Measured in Cubic Centimeters (Table 3) 

The P-value of the ANOVA test is 6.83E−26, which is less than 0.05. Therefore, 
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we can affirm that there is a relationship between the different types of milling 
and the bone collected. The FB milling cutter is the one that collects most bones, 
followed by the One Drill milling cutter (Table 3(a), Table 3(b)). 

 
Table 3. Volume of autologous bone, depending on the type of drilling. (a) Statistical data on autologous bone volume. (b) Analy-
sis of variance of autologous bone volume. 

pcnt/tec FS F BIO FRESA ONE DRILL 

1 0.02 0.11 0.07 

2 0.03 0.10 0.07 

3 0.05 0.04 0.08 

4 0.01 0.09 0.09 

5 0.02 0.07 0.06 

6 0.03 0.13 0.07 

7 0.02 0.12 0.06 

8 0.02 0.12 0.06 

9 0.01 0.12 0.07 

10 0.01 0.07 0.07 

11 0.01 0.06 0.08 

12 0.03 0.07 0.08 

13 0.04 0.08 0.08 

14 0.04 0.09 0.06 

15 0.05 0.09 0.07 

16 0.05 0.11 0.06 

17 0.05 0.12 0.06 

18 0.03 0.12 0.09 

19 0.03 0.12 0.04 

20 0.04 0.07 0.08 

21 0.01 0.07 0.08 

22 0.02 0.07 0.06 

23 0.02 0.11 0.06 

24 0.02 0.10 0.06 

25 0.01 0.10 0.05 

26 0.04 0.10 0.07 

27 0.04 0.11 0.09 

28 0.03 0.08 0.06 

29 0.03 0.09 0.05 

30 0.03 0.10 0.07 
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Continued 

(a) 

 FS FB F One Drill 

Media 0.03 0.09 0.07 

Mediana 0.03 0.1 0.07 

Moda 0.03 0.07 0.06 

Desviación Típica 0.0132 0.0224 0.0123 

Varianza 0.0002 0.0005 0.0002 

(b) 

Origen de las  
variaciones 

Suma de  
cuadrados 

Grados de 
libertad 

Promedio de los 
cuadrados 

F Probabilidad 
Valor crítico  

para F 

Entre grupos 0.067028889 2 0.033514444 121.3213592 6.82646E-26 3.101295757 

Dentro de los grupos 0.024033333 87 0.000276245    

Total 0.091062222 89     

2.2.3. Percentage of Osseointegrated Implants Eight Weeks after  
Insertion 

Success or failure of osseointegration was determined at 12 weeks, according to 
the criteria of Albrektsson [25] (Table 4). 

When comparing both the FS and F One Drill techniques, as well as the FBio 
and F One Drill techniques, the P-value of the null hypothesis exceeds 0.05. 
Therefore, we accept the hypothesis that osseointegration is independent of the 
drilling technique (Table 4(a)). 

2.2.4. Duration of Osteotomy and Primary Stability of the Implant 
We measured the following indirectly: Osteotomy duration and primary implant 
stability, and insertion torque and frequency analysis (RFA). 

The time was measured from the beginning of the osteotomy to its comple-
tion with a stopwatch. Insertion torque was measured with the torque wrench 
(Ti). Resonance frequency analysis (RFA) was measured with the Osstel ISQ 
(Table 5). 

The P-value of the ANOVA test is 0.81, which is greater than 0.05, so we can 
affirm that there is no relationship between the torque achieved and the milling 
system used (Table 5(a), Table 5(b)). 

The P-value of the ANOVA test is 0.72, which is greater than 0.05. Therefore, 
we can affirm that there is no relationship between the ISQ of the different types 
of milling (Table 5(c)). 

The P-value of the ANOVA test is 2.22E−59, which is less than 0.05. There-
fore, we can affirm that there is a relationship between the different types of mil-
ling and the milling time. Milling with One Drill is the fastest with an average of 
6.4 seconds (Table 5(d)). 
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Table 4. Osseointegrated implants at 12 weeks. (a) Chi-square test for FS-FOne Drill and FBio-F One Drill osseointegration varia-
ble pairs. 

Número de caso FS FBio F One Drill 

1 NO NO Sí 

2 Sí Sí Sí 

3 Sí Sí Sí 

4 Sí Sí Sí 

5 Sí Sí Sí 

6 Sí Sí Sí 

7 Sí Sí Sí 

8 Sí Sí Sí 

9 Sí Sí Sí 

10 Sí Sí Sí 

11 Sí Sí Sí 

12 Sí Sí Sí 

13 Sí Sí Sí 

14 Sí Sí Sí 

15 Sí Sí Sí 

16 Sí Sí Sí 

17 Sí Sí Sí 

18 Sí Sí Sí 

19 Sí Sí Sí 

20 Sí Sí Sí 

21 Sí Sí Sí 

22 Sí NO Sí 

23 Sí Sí Sí 

24 Sí Sí Sí 

25 Sí Sí Sí 

26 Sí Sí Sí 

27 Sí Sí Sí 

28 Sí Sí Sí 

29 Sí Sí Sí 

30 Sí Sí Sí 

(a) 

 
Observado   Esperado   

Sí No    Sí No  P value 

FS 29 1 30  FS 29.5 0.5  0.313244 

Fone Drill 30 0 30  Fone Drill 29.5 0.5   

 59 1 60       

FBio 28 2 30  FS 29 1  0.150323 

Fone Drill 30 0 30  Fone Drill 29 1   

 58 2 60       
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Table 5. Drilling time, torque force for implant insertion and resonant frequency analysis (ISQ). (a) Statistical data of milling 
time, torque force and resonance frequency analysis. (b) Torque force analysis. (c) Analysis of variance of the ISQ. (d) Analysis of 
variance of osteotomy milling time. 

pcnt/tec FS F BIO FRESA ONE DRILL 

 Tiempo Torque ISQ Tiempo Torque ISQ Tiempo Torque ISQ 

1 55.57 35 63 120 34 62 6.81 35 65 

2 53.03 36 57 70.9 39 69 7 38 68 

3 54.01 31 61 130 31 68 5.9 39 69 

4 54.0 40 62 145 38 69 6.70 39 73 

5 55.0 41 63 145.3 38 65 13.97 38 72 

6 55.6 42 60 90.8 38 68 4.66 38 71 

7 54.3 38 69 100.7 40 71 5.30 39 78 

8 54.2 37 70 100.8 40 79 7.3 36 73 

9 54.5 37 78 120.3 41 77 7.7 37 74 

10  35 77  42 73  36 67 

11 50.3 35 71 123 37 69 7 35 68 

12 50.7 36 69 121.7 36 73 6 35 69 

13 51.7 35 68 107 36 75 6.3 35 69 

14 52.3 40 68 108 37 78 5.9 40 80 

15 54.7 41 69 121 41 81 6.2 41 78 

16 54.8 40 79 90.9 40 63 6.5 42 77 

17 51.3 40 78 99 40 71 5.5 40 78 

18 55.0 39 77 99.3 40 69 4.70 39 76 

19 49.8 38 79 113.7 42 78 5.30 39 68 

20 50.3 31 68 120.5 35 67 4.80 35 71 

21 51.2 35 69 131.3 36 69 4.86 35 63 

22 50.8 34 67 119.3 35 72 5.4 36 72 

23 55.6 34 71 118 35 78 5.1 35 67 

24 54.8 41 79 118.7 34 73 7.2 34 65 

25 54.3 38 76 121.3 40 79 8.3 35 80 

26 50.7 37 75 123.2 39 78 6.1 37 71 

27 50.8 39 74 119.7 38 69 7.1 39 67 

28 49.7 39 73 121.1 37 71 8 35 68 

29 55.0 40 69 122 37 64 5.2 40 67 

30 55.6 40 73 108.7 35 67 4.9 36 70 
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Continued 

(a) 

 FS FBio F One Drill 

 Tiempo Torque ISQ/AFR Tiempo Torque ISQ/AFR Tiempo Torque ISQ/AFR 

Media 53.09 37.47 70.40 114.86 37.70 71.50 6.40 37.27 71.13 

Mediana 54.01 38 69.5 119.7 38 71 6.1 37 70.5 

Moda 55 40 69 #N/D 40 69 7 35 68 

Desviación 
Típica 

2.0821 2.9212 6.1566 15.7742 2.6672 5.2044 1.7863 2.2118 4.6885 

Varianza 4.1858 8.5333 37.9034 240.2476 7.1138 27.0862 3.0810 4.8920 21.9816 

(b) 

ANÁLISIS DE 
VARIANZA F TORQUE 

      

Origen de las  
variaciones 

Suma de  
cuadrados 

Grados de  
libertad 

Promedio de  
los cuadrados 

F Probabilidad 
Valor crítico  

para F 
Entre grupos 2.822222222 2 1.411111111 0.206111142 0.814138824 3.101295757 

Dentro de los grupos 595.6333333 87 6.846360153    

Total 598.4555556 89     

(c) 

ANÁLISIS DE 
VARIANZA AFR 

      

Origen de las  
variaciones 

Suma de  
cuadrados 

Grados de 
libertad 

Promedio de los 
cuadrados 

F Probabilidad 
Valor crítico  

para F 
Entre grupos 18.82222222 2 9.411111111 0.324628296 0.72366769 3.101295757 

Dentro de los grupos 2522.166667 87 28.99042146    

Total 2540.988889 89     

(d) 

ANÁLISIS DE 
VARIANZA Tiempo de 

fresado 
      

Origen de las  
variaciones 

Suma de  
cuadrados 

Grados de 
libertad 

Promedio de los 
cuadrados 

F Probabilidad Valor crítico para F 

Entre grupos 171690.084 2 85845.0418 1004.60559 2.2161E−59 3.10515661 

Dentro de los grupos 7177.92492 84 85.4514872    

Total 178868.008 86     

3. Discussion 

In our study, heat generated is directly related to drilling technique, material 
used, bone quality and osteotomy depths, in a manner similar to Eriksson [26]. 

Heat is generated in three zones (Figure 8): the first or shear zone (bone/chip); 
the secondary (tool/chip); and the tertiary (tool/bone), which directly relates to the 
wear of the bur (frictional heat). In total, 98% of the consumed energy is trans-
formed into heat [27]. 
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Figure 8. Cutting zones where heat is generated. 
 

Most systems offer similar speeds: pilot milling cutter at 800 rpm; helical mil-
ling cutters at 1200 rpm; and tap milling cutter at 50 rpm [28] [29] [30]. The on-
ly method that differs is low-speed milling or biological milling, at the cost of 
increasing cutting force [31]. 

The formula below indicates that heat equals shear force, which is expressed 
in Nw. per shear rate: 

Q = Ft × Vc 

Q is heat. 
Ft shear force in Nw Vc speed in rpm. 
The heat generated is the same for all three techniques if we keep the Vc speed 

proportional to the cutting force. 
The single drill technique, a variation of the Brånemark technique, utilizes a 

drill with macromorphology to bypass intermediate steps, thereby reducing in-
fection risk and improving the micromorphology of the implant osteotomy. 

Biological milling (50 rpm without irrigation) takes more time, increases the 
risk of infection and results in no temperature difference. 

All three techniques are influenced equally by bone quality (cortical thickness, 
cancellous hardness and osteotomy depth). 

In 1993, Bert found that temperature depends on cooling, intermittent mil-
ling, and rotation speed [32], data which are supported by our study. Biological 
milling requires a cutting force greater than 50 Nw [33]. Therefore, the heat 
generated will be equal to 50 times 50, which is 2500 rpm. The heat generated is 
equivalent to that of sequential milling. 

Tamburi discovered that cutting edge loss occurs after 20 uses, increasing fric-
tion and temperature [34]. The One Drill, which is coated with TRIMRITE steel, 
can be used at least 100 times before showing wear. 

A bur must detail the cutting zone’s morphology (helical, straight, cross), at-
tack angle, usage count, diameter, speed, and irrigation type for effective com-
parison. 
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The helical cutting zone is the most frequent (Brånemark), while the straight 
requires higher speeds (IMZ) to avoid oval osteotomy morphology, and the 
cross shape (BIS) enhances internal irrigation. Additionally, the cutter’s material 
affects temperature, with ceramic resulting in the highest and steels the lowest 
temperatures. 

Another variable is the material from which the cutter is made: ceramic re-
sulting in the highest temperature and steel the lowest (Figure 9). 

T5 titanium wears more, but it prevents metallic contamination of the surgical 
site. 

Increasing the angle of attack raises the likelihood of tip fractures, while de-
creasing the angle of attack increases wear. The angle of attack in One Drill cut-
ters is set at 25 degrees, balancing axial and radial forces and requiring less cut-
ting force (Figure 10). 

The quality of the bone osteotomy surface and the volume of chips depend on 
the distance between the drill blades. The optimum distance is between 1.3 and 
1.7 mm, with One Drill drills being 1.5 ± 0.3 mm (Figure 11). 

 

 

Figure 9. Heat generated when the only variable is the milling 
cutter material. 

 

 

Figure 10. Angle of attack of the milling cutter. 
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Figure 11. Chip volume as a function of the distance be-
tween blades. 

 
If we increase the pitch distance, the quality of the bone surface deteriorates, 

and the durability of the cutter increases. 
Not using irrigation raises the temperature, as previously published by Lem-

ons [35], stating, “the increase in temperature in biological milling is 4 degrees,” 
a finding supported by our study, which shows an even greater increase. 

All three milling techniques maintain the temperature below the critical thre-
shold, ensuring their validity in terms of temperature, provided the opposing 
factors of speed and cutting force are compensated for. The higher the wear, the 
lower the speed and cutting force [36]. 

The professional’s manipulation influences two factors: bone-drill contact 
time (Brånemark established it at 5 - 6 sec) and the pressure exerted. As these 
measurements increase, the temperature increases. 

The study of the osteotomy morphology was approached indirectly, and no 
statistically significant difference was observed among the three techniques with 
regard to the percentage of implant survival during the first three months (pri-
mary ossification). 

The only statistically significant difference was the time necessary to perform 
the osteotomy, with the One Drill technique producing the best results. 

The “ONE DRILL, ONE IMPLANT” protocol of the manufacturer One day 
Biotech is simple, ergonomic and reliable, with no risk of causing temperature 
increment above the tolerable limits. 

The primary osseointegration rate exceeds 99% of cases and allows implant 
insertion with 30 to 50 Nw, guaranteeing primary stability in all types of bone. 
The manufacturer provides a detailed protocol that must be followed. 

One Drill burs are made of Trimrite-coated stainless steel, which increases the 
resistance of the bur and decreases its wear, reducing the increase in temperature 
due to friction. 

All instruments are organized in the “One Drilling Kit”. The initial step in-
volves using the pilot drill, also known as the “Guide Drill”, to mark the os-
teotomy’s center. The osteotomy is completed with the “One Drill” which 
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matches the implant’s diameter. The depth is controlled by a stopper that aligns 
with the implant’s length. 

In Type 1 bone or with a cortical thickness greater than 3 mm, the Counter-
sink is used after completing the osteotomy to widen it for implant insertion. 
Twist Drill drills should be reserved for extremely hard Type I bones. 

The advantages of the single drill technique include shorter time, lower tem-
perature increase, lower infection risk, and greater osteotomy uniformity. 

The biological technique offers no benefits and increases execution time, in-
fection probability, and the risk of exceeding critical temperature limits. 

The sequential technique is very time-consuming, especially when drilling for 
4 implants in the same patient session. 

The volume of bone harvested using the One Drill technique or the biological 
drilling technique did not show statistically significant differences, according to 
Hyun-Chang Lim [37]. With the larger diameter drill, 0.13 cm of autologous 
bone was ready to be used in guided tissue regeneration. Similarly, Manza-
no-Moreno [38] measured the bone harvested with helical drills and during bio-
logical drilling. In our study, as in Manzano-Moreno’s findings, there is a statis-
tically significant difference in the volume of autologous bone harvested between 
sequential drilling and the One Drill technique, with no significant difference 
between biological drilling and the One Drill technique. 

The size of the bone chips depends on the drill’s angle of attack rather than 
the technique used. With One Day Biotech’s One Drill technique, their size 
ranges between 350 and 550 microns, which is ideal for use in RTG (Figure 12). 

The primary stability of the implant, measured using insertion torque and the 
ISQ, shows no statistically significant differences across the three techniques. 
Meridith measured the AFR, while Bavetta [39] and Levin [40] measured the 
ISQ, defining osseointegration of an implant as having a value between 57 and 
82. Sannerby (2008) identified failure for a Brånemark implant if its value was 
below 55, and below 45 for a Strauman implant. Stephan F [41] recommends 
immediate loading only if its value exceeds 60. In our study, the values ranged 
from 57 to 81. 

Osseointegration at twelve weeks did not show statistically significant differ-
ences, coinciding our study with the work of Toyoshima [42] (Figure 13). 

 

 

Figure 12. Appearance of harvested autologous bone ready for use in RTG. 
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Figure 13. Inverse relationship between biological stabil-
ity and mechanical stability. 

4. Conclusions 

1) The lowest temperature rise is achieved with the One Drill technique. 
2) Surgical time is also shorter with a statistically significant difference for the 

One Drill technique. When comparing the techniques based on temperature in-
crease, time used, risk of infection, and ergonomics, the One Drill technique 
scores the highest, while biological drilling scores the lowest. 

3) None of the three techniques exceeds the critical limit of 47 degrees, mak-
ing them safe for use in implantology practice. 

4) Regarding the volume of autologous bone harvested, there is no statistically 
significant difference between the One Drill and biological drilling techniques, 
both of which are significantly superior to the classic Brånemark technique or 
“sequential drilling.” 

5) No statistically significant differences were found between bed preparation 
techniques and the percentage of osseointegrated implants at 8 weeks. 
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