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Abstract.
The purpose of this study was to measure and compare the slot dimensions & inbuilt torque of 0.022" x 0.028"
slot passive self-ligating brackets of five different manufacturers.

Material and method: 200 brackets from five different manufacturers were taken for evaluation of slot
dimensions with a stereomicroscope (alco 0745t range/capacity- 10x -450x) The images obtained were
calibrated with a software quickphoto micro 3.2. The bracket slot at the base and the face were measured.

Results: All the bracket slots measured in this study were found to be oversized compared to the standard value
(0.022”). Slot dimension at base and at face were found to be coinciding except in group 3(Ortho Organizer)
where the mean value at face was found to be higher than at base, indicating divergence in slot profile. The
mean values for built in torque were less in all the brackets. The maximum variation in built in torque was seen
in group 5 (Modern Orthodontics) (24%) & the least variation in group 2 (Ormco) (1%)

Conclusion: Slot dimensions showed higher values than the manufacturer declared standard in all groups with
the maximum variation seen in group 3 (ortho organizer) (11-12%) & the least variation in group 1 (3m unitek)
(10%) The maximum variation in built-in torque was seen in group 5 (modern orthodontics) (24%) & the least
variation in group 2 (Ormco) (1%)
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INTRODUCTION:

A Dbracket is defined as a device that projects
horizontally to support something. In orthodontics
all of the devices that project horizontally to
support an arch wire could be called brackets. The
term brackets came into use in orthodontics when
Dr. Angle introduced the ribbon arch appliance in
the year 1916. The wave of design changes
continued to mount and a variety of bracket designs
are available nowadays.

Andrews published his landmark article in 1972
and subsequently designed an appliance based on
his findings. However, soon after the introduction
of the pre-adjusted appliance, it became clear that
bracket systems required a whole new program of
treatment mechanics and force levels to fully utilise
their potential. In turn, the new treatment
mechanics and force levels brought about a need
for modification to the bracket systems.

Although the concept of self-ligation was
introduced in orthodontics several decades ago, it
was only in the last 20 years that these appliances
became available in their current form. In these
days of multifaceted versatile brackets with self-
ligating systems of all sorts, it is forgotten that
concept of light force & large inter-brackets
distance being used as mechanical advantage, has
been around for many years. We seemed to have
given in to the esthetics component at the sacrifice
of biomechanics. In the last two decades, a
consensus has emerged on the potential core
advantages of self-ligation. These can be
summarized as- faster arch wire removal &
ligation, more certain full arch wire engagement,
less or no chairside assistance & low friction
between brackets and arch wire.

In the year, 2020, A. Matthew et al concluded in
their study on passive self ligating brackets that

METHODOLOGY:
Enrollment
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there was a need to study size & inbuilt torque of
bracket design from different companies and
therefore, the present study was conducted to
compare the slot dimension & inbuilt torque of
entire series of passive self-ligating brackets
through the stereomicroscope.

MATERIAL & METHODS:

The present invitro, non-pharmacological, single-
centred, single-operator, cross-sectional analytical
study was approved by the institutional ethical
board (KDC/176/2020/0876). Sample size was
calculated by G Power Software (Version 3.1) and
were found to be 200 sample of passive self-
ligating brackets from five different manufacturers
& were divided into five different groups.
Measurement was taken at the base & face for the
bracket slot dimensions & In-built torque. A new
set of unused set of brackets were selected which
were selected directly from the manufacturer.

EVALUATION PROCEDURE:

New set of brackets were selected randomly and
mounted on wax strip within vertical orientation.
Slides were mounted on microscope (ALCO 0745T
Range/Capacity: 10x-450x) (Fig. 3) and were
viewed on magnification of 20x so that a sharp,
clear image was viewed on screen and captured
individually in stereomicroscope to produce a
digital image. To standardize the image Quick-
Photo Microscope (Version 3.2) were used, which
was accurate at least count of 1micron or up to 5
decimals in inches.

Slot dimensions & Inbuilt torque of the samples of
all five groups were recorded in Microsoft Excel
Software (Version 2010) and their measuring value
were recorded in Inches & degrees.

| Assessment for Eligibility |

| Allocation of Brackets |

Allocated to Intervention (N=200) J

|

Analysed (N=200) for Slot
Dimensions at Base & Face and
inbuilt torque of the brackets

- Descriptive analysis
» ANOVA
e Tukey’s Post-Hoc Test
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MEASUREMENT OF SLOT DIMENSION: AT
BASE

The descriptive statistics of slot dimensions at base
show that measurements for all brackets showed
increased value compared to the standard value of
0.22 slot dimensions (Table 1).

MEASUREMENT OF SLOT DIMENSION: AT
FACE

The descriptive statistics of slot dimensions at face
show that measurements for all brackets showed
increased value compared to the standard value of
0.22 slot dimensions (Table 2).

STATISTICAL ANALYSIS

Sample size was calculated by G*Power Software
(Version 3.1.9.6), the power of the study kept at
95% with significance level of 5% (0=0.05) and
effect size at 1.51, Calculation based on mean &
standard deviation (SD) of the previous study (
0.0229+0.00035).17 The required sample was 200
brackets.

All the parameters of the patients were summarized
as mean & SD. The data were collected & tabulated
in Microsoft Excel (Version 10) and statistically
analyzed using Statistical Package for social
Science Software (SPSS, Version 22.0)

RESULTS

MEASUREMENT OF SLOT DIMENSION: AT
BASE

The descriptive statistics of slot dimensions at base
show that measurements for all brackets showed
increased value compared to the standard value of
0.22 slot dimensions (Table 1). The mean value of
the slot dimensions at Base was found to be
0.02514+0.000746.

MEASUREMENT OF SLOT DIMENSION: AT
FACE

The descriptive statistics of slot dimensions at face
show that measurements for all brackets showed
increased value compared to the standard value of
0.22 slot dimensions (Table 2). The mean value of
the slot dimensions at Face was found to be
0.025+0.000775.

MEASUREMENT OF INBUILT TORQUE:

On analysis of inbuilt Torque, all brackets were
found to have lesser value of torque than those
described by the manufacturers, with all the
brackets showing a variation of approximately 1to
24 percentage from the standard values (Table 3).

Eur. Chem. Bull. 2023, 12(Special Issue 5), 5435 - 5442
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DISCUSSION:

The advent of Andrews' straight wire philosophy
during the 1970s was a revolutionary breakthrough
in orthodontics. Despite the advancements in
orthodontic techniques, preadjusted edgewise
appliances with standard size, siamese, stainless
steel brackets that are conventionally ligated are
still widely used by orthodontists worldwide.

However, using brackets with oversized slots can
have negative effects on anterior torque loss, as
demonstrated by Siatkowskil®. When these
appliances are used for protracting posterior
segments during space closure, unexpected torque
loss in upper and lower incisors can occur. During
space-closing protraction, a loss of torque in the
anterior teeth can lead to a backward movement of
the incisal edges by around 1.9 mm, with the torque
loss ranging from 5 to 10 degrees.

The process of manufacture is a significant
determinant of the slot dimensions and built-in
torque precision of brackets. Metal Injection
Moulding (MIM) is presently the most commonly
utilized method for manufacturing bracket bodies.
This is because milling or machining and
investment casting are less prevalent due to their
longer production cycles and lower cost
effectiveness.

According to Gioka and Eliades” systematic
review, the slot surfaces of brackets exhibited
striations and microstructural defects, which
appear to be a result of milling techniques and may
prevent complete wire insertion in the slot of the
bracket due to the rough surface produced.
Moulding could also contribute to this problem.

Subsequent research could investigate the effects of
varying bracket alloys, debinding techniques, and
sintering parameters on the precision of
orthodontic bracket slot size and builtin torque. The
present study's objective was to assess the slot
dimensions and built-in torque of five distinct
brands of orthodontic brackets, namely 3M Unitek,
Ormco, Ortho Organizer, JJ Orthodontics, and
Modern Orthodontics.

The study analyzed a total of 200 brackets, with 40
brackets from each manufacturer. The measured
slot dimensions were assessed using ANOVA and
post hoc analysis. This study is distinctive in
comparing self-ligating brackets from five
different brands, which is a criterion that has not
been explored in many studies.
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The study findings indicate that the measured slot
heights of the brackets were greater than the
intended size, and a significant difference was
observed in the slot size of JJ Orthodontics & Ortho
Organizer brackets when compared to the ideal slot
size of 0.022". The cause of this difference may be
attributed to manufacturing errors.

In addition, a comparison between the nominal
prescription values and the torgque values measured
revealed that JJ Orthodontics & Modern
Orthodontics brackets had significantly lower
torque values than the prescribed values.

LIMITATION AND FUTURE SCOPE

The use of this study was not done in accordance
with the oral condition; furthermore, there is need
to study these subjects under clinical conditions to
provide the better understanding of clinical use of
this study.

CONCLUSION:
The study's conclusions are:

FIGURES
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* The ideal value for slot dimensions at base and at
face are 0.022”. However, in the present study, the
mean values of the slot dimensions at base and
face was found to be

0.02514 + 0.000746 and 0.02514 + 0.000775
respectively.

* Slot dimension values at base and at face were
found to be coinciding except in Group 3 where
the mean value at face was found to be higher
than at base, indicating divergence in slot profile.

* In all groups, the slot dimensions at the base and
face were found to exceed the manufacturer's
stated standards with the maximum variation seen
in Group 3 (Otho Organizer) (11-12%) followed
by Group 5 (Modern Orthodontics) (11.7%),
Group 4 (JJ Orthodontics) (11.5%), Group 2
(Ormco) & the least variation in Group 1 (3M
Unitek) (10%)

* On analysis of in-built torque, all brackets were
found to have lesser values of torque than those
declared by the manufacturer, with all the
brackets showing a variation of approximately 1
to 24% from the standard values.

(D)

Eur. Chem. Bull. 2023, 12(Special Issue 5), 5435 - 5442

(E)
Fig. 1. (A) Gemini SL™ 0.022” x 0.028” (B) Damon Q™ 0.022" x 0.028" (C) Carriere SLX™ 0.022" x
0.028" (D) Selfy passive SL™ 0.022" x 0.028" (E) At Ease passive SL™ 0.022" x 0.028"
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Fig. 2 Measuring Stereomicroscope (ALCO Fig. 3 Stereomicroscope, measuring software &
0745TRange/Capacity-10x-450x) brackets mounted on stereomicroscope slide
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Fig. 4 Magnified digital image uploaded on Fig. 5 Magnified digital image uploaded on
software for analysis of torque software for analysis of slot dimension

TABLES
MEASUREMENTS OF SLOT DIMENSIONS: AT BASE
TABLE 1 Descriptive Statistics (N=40) for Slot Dimensions At Base

95% Confidence
Interval for
Mean
Std. Lower Upper
Group N Mean Deviation Std. Error Bound Bound Min. Max.

Groupl 40 0.02492 0.000581  0.000092 0.02440 0.02477  0.023 0.026

Group 2 40 0.02362 0.000755 0.000119 0.02418 0.02466 0.023 0.026
Group 3

40 0.02452 0.000702 0.000111 0.02496 0.02541 0.023 0.026
Group4 40 0.02536 0.000660 0.000104 0.02470 0.02512 0.024 0.026
Group5 40 0.02590 0.000785 0.000124 0.02470 0.02521 0.024 0.026

Total 200 0.02514 0.000746  0.000053 0.02471 0.02491  0.023 0.026
* Inference:  Descriptive  statistics of slot brackets showed increased value compared to the
dimensions at base show that measurements for all standard i.e 0.022”

Eur. Chem. Bull. 2023, 12(Special Issue 5), 5435 - 5442 5439
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MEASUREMENTS OF SLOT DIMENSIONS: AT FACE

Table 2: Descriptive Statistics (N=40) For Slot Dimensions At Face
Std. Error 95% Confidence

N Mean Std.
Deviation

40 0.02492 0.000623 0.000099
40 0.02362 0.000726 0.000115
40 0.02552 0.000669 0.000106
40 0.02536 0.000763 0.000121
40 0.02590 0.000756 0.000119
200 0.02514 0.000775  0.000055

* Inference: Descriptive statistics of slot
dimensions at face show that mean readings of slot

MEASUREMENTS OF IN-BUILT TORQUE

Table 3: Means & standard deviations of measured in-built Torque (In Degrees) Of Preadjusted

Group4 (MEAN+SD Group 5
(MEAN+SD)

(VENIIEA | 11,21 4 15.30+0.28(+17) * 14.86£0.16(+15)*  15.12+0.62(+17)*  15.25+0.39 (+16) *
12,22 4 815:0.72 (+10)* 5.1740.39(+6)*  0.0740.41 (+10)*  7.66:042 (+8)*
13,23 4 0.64+0.41 6.24:0.64(7°)* 0.75+0.61 5.81+0.46

0)* (Ohd (7)*
14,24 4 5.6020.52 10.43+0.57(-11) * 5.43+0.78 5.22+0.34
(7> (7> (-7)*
15,25 4 5.79+0.53 10.56+0.78(11) * 5.47+0.53 5.24+0.53
Ok Ok (N>
31,32 8 4.90+050 (-6)* 2.12+0.35(-3) * 4.86+0.49 4.670.52
41,42 (-6) * (-6) *
33,43 4 0.54+0.41 6.23+0.12 (-7°)* 0.55+0.64 459+0.46
Ok 0)* (-6°)*
34,44 4 10.85+0.54 10.82+0.37(-12) *  9.11#3.33 (-12) * 11.50+2.06
(-12)* (-12) *
3545 4 15.08+1.18 (-17) * 16.32+0.48(-17) * 13.97+1.68 14.59+0.72 (-17)*
(-17)*

Edgewise Bracket Groups

ARCH ooth N=40 noJGroupl (MEAN+SD)Group2 (MEAN+SD Group 3

Interval for Mean

Lower
Bound

0.02472
0.02438
0.02530
0.02511
0.02506
0.02503

dimensions of all groups showed an increased

Upper
Bound

0.02511
0.02485
0.02573
0.02560
0.02554
0.02525

Section A-Research Paper

Min.

0.024
0.023
0.024
0.024
0.024
0.023

Max.

0.026
0.026
0.027
0.027
0.027
0.027

value compared to the standard i.e 0.022”

(MEANSD)

*prescribed values of in built torque as declared by manufacturer.

Inference: Means and standard deviations of
measured inbuilt torque values of preadjusted
edgewise bracket groups show that all values are
lesser than those claimed by the manufacturer with
all brackets showing a variation of approximately
1 to 24% from the standard values.

Eur. Chem. Bull. 2023, 12(Special Issue 5), 5435 - 5442
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