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Prosthetic Rehabilitation of a Patient with Alzheimers Disease using
a Combined Ball, Bar and Clip Retained Implant Supported
Overdenture: A Case Report

By David Charles. P & Anusha Sreedharan

David’s Dental Care
Introduction- Alzheimer’s disease (AD) is a progressive degenerative disease that affects the
cognitive skills of an individual. It is a type of dementia which causes difficulty in orientation,
emotional instability, loss of abstract thinking, motor skills and personal care.

The common clinical symptoms of the disease are aphasia (loss of the ability to use
speech and language), apraxia (loss of ability to perform learned and familiar movements), visual
agnosia (inability to recognize familiar visual stimuli) and memory disorders1. The individual
affected with AD tend to have coated hairy tongue, angular cheilitis, ulcerations, caries,
periodontitis and finally tooth loss due to poor oral hygiene maintenance.

Due to improper oral hygiene the patients affected by AD tend to lose their teeth and have
difficulty in eating. Within a period of time due to reduced intake of food they suffer from weight
loss and are highly prone to systemic diseases. Hence rehabilitating such patients is very
important as it can help them in restoring the functional chewing abilities.

This case report elaborates the rehabilitation of an Alzheimer’s Disease patient using
implant supported over denture.

GJIMR-J Classification: NLMC Code: WU 530
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Prosthetic Rehabilitation of a Patient with
Alzheimers Disease using a Combined Ball, Bar
and Clip Retained Implant Supported
Overdenture: A Case Report

David Charles. P * & Anusha Sreedharan °

[. INTRODUCTION

Izheimer's disease (AD) is a progressive
Adegenerative disease that affects the cognitive

skills of an individual. It is a type of dementia
which causes difficulty in orientation, emotional
instability, loss of abstract thinking, motor skills and
personal care.

The common clinical symptoms of the disease
are aphasia (loss of the ability to use speech and
language), apraxia (loss of ability to perform learned and
familiar movements), visual agnosia (inability to
recognize familiar visual stimuli) and memory disorders’.
The individual affected with AD tend to have coated
hairy tongue, angular cheilitis, ulcerations, caries,
periodontitis and finally tooth loss due to poor oral
hygiene maintenance?.

Due to improper oral hygiene the patients
affected by AD tend to lose their teeth and have difficulty
in eating. Within a period of time due to reduced intake
of food they suffer from weight loss and are highly prone
to systemic diseases. Hence rehabilitating such patients
is very important as it can help them in restoring the
functional chewing abilities.

This case report elaborates the rehabilitation of
an Alzheimer’s Disease patient using implant supported
over denture.

[1. CASE REPORT

A 68-years-old female was brought to our
speciality dental clinic by her care taker with a chief
complaint of completely missing upper and lower teeth
and wanted replacement of the same as she was not
able to chew her food properly and eat because of
which she was mal-nourished. Patient had a past
medical history of Alzheimer’s diseaseand was under
treatment for the same. Intraoral examination revealed
multiple root stumps and grade three mobile teeth in the
upper and lower jaw (fig-1). Patient had a pale oral
mucosa with dark pigmentation in her tongue which was
diagnosed as dark hairy tongue (fig-2).

Considering her past medical and dental
history, patient was advised for a removable prosthesis

Author e: e-mail: dr.davidcharles.p@gmail.com

as she had difficulty in maintaining proper oral hygiene
due to her illness.The patient and her care taker was
explained elaborately the pros and cons of a
conventional complete denture and also why it will be a
better option for her than a fixed prosthesis.

Finally, an upper conventional complete denture
and lower implant supported lower denture was decided
after radiographic evaluation, as the patient wanted her
lower denture to be more retentive. Patient was advised
for complete extraction of the root stumps and mobile
teeth in the maxilla and one root stump in the mandible
to be removed at the time of implant placement.
Following proper healing of the maxilla (fig-3) a maxillary
primary and secondary impression was made.

Based on the patient's radiographic
measurements implant placement was planned in the
33, 44 regionswith implant diameter of 3.75mm and
13mm length (Genesis Implant) for both the regions and
implant placement was done following medical fitness.

After 3 months, the implant site was opened
and healing abutment was placed. Later implant level
impression was made using open tray impression
technique (fig-4) and jig tryin (fig-5) was done prior to
the fabrication of the final frame. Later the male
component was milled using Ti with two distal micro ball
attachmentand clip in the middle (fig -6,7).The frame
was tried in patient's mouth and checked
radiographically for precise fit (fig-8, 9). The counter
female component was made and acrylization was done
using injection moulding technique (lvoclar vivadent) (fig
— 10). Finally, the denture was placed in the patient
mouth and checked for the fit and occlusion (fig — 11,
12, 13, 14). The patient was given all the post denture
placement instructions and the patients care taker was
instructed to keep a check on the maintenance of the
denture as per the instructions given. The patient was
advised to report initially once in three months for
evaluating the maintenance of the prosthesis for a year
and later once in every six months.

I11. DiscussiON

Primarily, in patients with Alzheimer’s disease
(AD) communicative and cognitive skill are affected so

© 2017 Global Journals Inc. (US)
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they require a care taker to assist them in performing
their day today task. In the above mentioned patient,
considering the difficulties in oral hygiene maintenance
the simplest and a best replacement option for her in
comparison with other treatment options was a
removable complete denture as the maintenance can
easily be performed by a care taker even if the patient is
unable to do the same. Difficulty in maintaining oral
hygiene, ruled out the possibility of fixed prosthesis.
Since the lower ridge was Atwood’s order 5 type of
ridge, achieving proper retention and stability was
questionable. Based on the study by Laidlaw et al where
he demonstrated in a case that the patients with AD
usually tend to neglect mandibular dentures mainly due
to its loss of retention®. Conventional mandibular
dentures demonstrate problems with prosthesis stability
and retention, with retention being the single most
important problem *.

Hence, considering the possibility for
compromised retention and stability in the lower denture
patients was advised for an upper conventional
removable complete denture and lower implant
supported overdenture. Implants-supported
overdentures have practical advantages  over
conventional complete dentures as it shows decreased
bone resorption, reduced prosthesis movement, better
esthetics and phoenetics, improved occlusion, patient
psychological outlook that improves the quality of life®.
Feine and Carlsson advocated the 2-implant retained
overdenture as the standard of care for the edentulous
mandible in a consensus conference held in 2002°° The
design of the mandibular over denture was made to
have two distal micro balls and a clip in the anterior
region combined in a single screw retained Ti metal bar
frame.

The splinting of implants has always proved to
have better load distribution, good dissipationof forces,
less screw loosening and crestal bone loss in
implantsand there by increasing the success rate of the
implant®. Wright et al. found that there is a low resorption
rate (0.5 mm average bone loss) in 21 patients wearing
overdentures supported by two implants and a bar in
the mandible after a mean period of observation of 5
years'®. Various studies concluded that the ball
attachments are the best regarding soft tissue
complications, and patient satisfaction. When
comparing the load transfer and denture stability in
mandibular implant retained over denture among ball,
magnet, and bar attachments, the studies suggested
that the use of ball attachment was advantageous in
regards to optimizing stress and minimizing denture
movement''. Incorporating all the above mentioned
concepts a new design was made with the combination
of a bar containing two micro balls and an anterior clip
which can provide the combined benefits of bar, ball
and clip retained prosthesis. In this case report, patient
had several physical, emotional and social challenges,

© 2017 Global Journals Inc. (US)

which she had to overcome. With the use of this design,
the patient was able to efficiently chew her food with
improved retention in the lower denture and within few
weeks she started to gain weight and that improved her
self-confidence.

V. CONCLUSION

Older adults with increasing population of
Alzheimer’s Disease need proper oral health care. Their
improving life expectancy demands them a proper
dental care. The above mentioned patient is one of the
classical example with appreciable intraoral findings.
This report shows how efficiently she was managed and
rehabilitated.
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Periodontal Muscle Training can Strength the Periodontal Support,
Fit your Teeth

By Nima Sabzchamanara

National Medical University

Abstract- A total of 505 patients in general practice were asked to respond to a list of 25

obligatory nourishments for a child while going to have the first teeth, for its effectiveness in

dealing with patient's periodontal health especially include chewing hard food. They were also

asked to select the three effective nutrition for periodontal tissue. The indicts of patient perceived

importance of the periodontal health were derived and each compared with actual effectiveness
as determined from a sample of 250 patient's opinion.

Although the majority of patient's 18 of 25 nutritions as being very effective, there was no

significant association with patient perceived nourishment effectiveness and actual effectiveness.

The implications for patient training are discussed.
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Periodontal Muscle Training can Strength the
Periodontal Support, Fit your Teeth

Nima Sabzchamanara

Abstract- A total of 505 patients in general practice were
asked to respond to a list of 25 obligatory nourishments for a
child while going to have the first teeth, for its effectiveness in
dealing with patient's periodontal health especially include
chewing hard food. They were also asked to select the three
effective nutrition for periodontal tissue. The indicts of patient
perceived importance of the periodontal health were derived
and each compared with actual effectiveness as determined
from a sample of 250 patient's opinion.

Although the majority of patient's 18 of 25 nutritions
as being very effective, there was no significant association
with patient perceived nourishment effectiveness and actual
effectiveness. The implications for patient training are
discussed.

[. INTRODUCTION

y comparing the effect of longterm workout in the
3fitness gyms and the habit of consuming hard

rational food daily with a weekly schedule, could
be very likely and would be support the oral health
indeed. What to do to have esthetically and functionally
prevention method for further gum and periodontal
diseases, which could be less aggressive and
conservative, cheap and home treating methods. In
case one cares about his body's physique, also he can
care about the Gum structure as well.

[I. MATERIALS AND METHODS

To have a review, Bundels attached to teeth and
their disattachments provoke further injuries. Lets take a
look at these bundles, if we peal away alveolar septa
and papillae & marginal part, we can see the budles
(periodontal ligament),(1) which is composed of bundles
of connective tissues fiber that anchor the teeth within
the jaw. Each bundle is attached to cementum covering
the root of the tooth. The other end is embedded in
bony tooth sockets (alveolar socket). These bundles of
fibers allow the tooth to withstand the forces of biting
and chewing.

Endomysium, the connective tissue sheaths
that surround each skeletal muscle fiber separating the
muscle cells from one another. It also contains capillary
nerves and lymphatics.

As an illustration, Organization of skeletal
tissues, Intact skeletal muscle. Biceps brachi are
attached to bones through tendons. connective tissue.

The entire muscle is surrounded by connective
tissue called epimysium.(2) The muscle is organized

Author: Therapeutic Dentistry Department, National medical university,
Bogomolets. Kiev, Ukraine. e-mail: nima.sch@icloud.com

into  bundles called premysium. Each fasciculus
contains many individual fibers surrounded by
connective tissue called Endomysium.

In some muscles there might only be relatively
few fibers such as in muscle of the eye in which these
are only 10 of fibers.

In some of the bigger muscles in the body there
may be thousands of fibers, for instance, there can be
up to 400000 fibers in the bicep muscle in front of the
arm.

Each of these fibers is surrounded by sheaths
of fibrous tissue membrane or fascia called
Endomysium (endo- means within).

Therefore, by having regular training in fitness
centers our extremities muscles can strength and can
have an esthetic and supportive function for skeletal
system.

[11. RESULTS

As within skeletal growth, the muscles in the
body also grow at irregular rates. The enlargement of
muscles (hypertrophy) makes them thicker but muscle
fibers can also get longer. With certain types of training
and genetics, muscle mass can change.(3)

According to the aging of muscular system, one
reason is reducing the strength and power of the
muscles, therefore, by training the endomysiums within
the periodontal ligament with special trainings as well as
eating hard foods and chewing them we can train them
exactly like fitness club.

The experiment above 18-25% of those patient
who had answered to the test satisfactory had a
healthier gum structure in comparing with the
unsatisfactory ones. By making some clinics besides
gyms and sport centers which prescribe daily, weekly,
monthly schedules to fit the gum muscles with special
measurement individually for each patient can make a
revolution in gum and oral health history.
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Overview of Surgical Treatment for Maxillary Constriction
By Dr. Anthony Kevin Fernandes & Dr. Faizan Ahmed Khan

Yenepoya Dental College

Introduction- The general indications for surgically assisted rapid maxillary expansion (SARME)
are skeletal maturity, (extreme) transverse maxillary hypoplasia, either uni- or bilateral, anterior
crowding and buccal corridors, the so called black corridors, when smiling. Furthermore the
indications for SARME include any case where orthodontic maxillary expansion has failed and
resistance of the sutures must be overcome. Transverse maxillary hypoplasia, in adolescents
and adults, is frequently seen in non-syndromal and syndromal patients including cleft patients.
In skeletally matured patients the uni- or bilateral transverse hypoplasia can be corrected by
means of SARME. The treatment is a combination of orthodontics and surgical procedures and
provides dental arch space for alignment of teeth. The procedure also causes a substantial
enlargement of the maxillary apical base and of the palatal vault, providing space for the tongue
for correct swallowing and thus preventing relapse. In addition, a distinct subjective improvement
in nasal breathing associated with enlargement of the nasal valve towards normal values is seen
with an increase of nasal volume in all compartments.
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Overview of Surgical Treatment for Maxillary
Constriction

Dr. Anthony Kevin Fernandes ® & Dr. Faizan Ahmed Khan °

. INTRODUCTION

he general indications for surgically assisted rapid
Tmaxillary expansion (SARME) are skeletal maturity,

(extreme) transverse maxillary hypoplasia, either
uni- or bilateral, anterior crowding and buccal corridors,
the so called black corridors, when smiling. Furthermore
the indications for SARME include any case where
orthodontic maxillary expansion has failed and
resistance of the sutures must be overcome. Transverse
maxillary hypoplasia, in adolescents and adults, is
frequently seen in non-syndromal and syndromal
patients including cleft patients. In skeletally matured
patients the uni- or bilateral transverse hypoplasia can
be corrected by means of SARME. The treatment is a
combination of orthodontics and surgical procedures
and provides dental arch space for alignment of teeth.
The procedure also causes a substantial enlargement of
the maxillary apical base and of the palatal vault,
providing space for the tongue for correct swallowing
and thus preventing relapse. In addition, a distinct
subjective improvement in nasal breathing associated
with enlargement of the nasal valve towards normal
values is seen with an increase of nasal volume in all
compartments. Transverse expansion of the maxilla was
first done in 1860 by means of an orthodontic appliance.
In the following decennia the orthodontic treatment
evolved. The theory of distraction was first published in
1905 by Codivila'. The combined surgical and
orthodontic treatment for maxillary expansion was
introduced in 1938 for skeletally matured patients. The
first successful use of distraction on the femur of a
significant group of patients was published in 19902, In
1999 the first bone-borne distractor was introduced?®.
Maxillary expansion by means of distraction is a
nowadays widely used treatment.

However, there is no consensus in the searched
literature regarding the surgical technique, the type of
distractor used (tooth-borne or bone-borne), the
existence, cause and amount of relapse and whether or
not overcorrection is necessary.

Author o o: Dept of Orthodontics and Dentofacial Orthopedics,
Yenepoya Dental College. e-mails: faizanortho@gmail.com,
faizankhan@yenepoya.edu.in

II. HISTORY

a) History of orthodonticfor maxillary constriction

Growth at the suture occurs through deposition
of new bone at the sutural margin by the adjacent
cellular layer. Toward the end of fetal life the cellular
layers decrease in thickness, indicating that the rate of
growth is slowing down, and the number of fibers in the
intermediate layer uniting the capsular layers decreases.
In a study of human sutures from birth to 18 years,
Latham and Burston33 concluded that after about 2 of 3
years the sutures of the skull in general functioned
primarily as sites of union of bones, but localized
remodeling is a continuing process.

Cranial sutures are unified before complete
eruption of the third molar. Soon after this, facial sutures
close, and the sutures connecting the cranial and facial
complexes are the last to close®. Regarding the facial
sutures, Sicher® states that the closure of sutures in
human beings starts, as a rule, in the middle 30s at the
posterior end of the median palatine suture but that
some facial sutures, including the frontozygomatic, may
remain open even in older age groups. This view is
supported by Wright®, who claimed the intermaxillary
and palatine sutures to be unossified and susceptible to
comparatively easy separation at as late an age as 35
years.

A conflicting view is expressed by Persson’,
who found evidence of bony union at 17 years in the
midpalatal suture. Latham and Burston®, however, found
no evidence of synostosis in the same suture by the age
of 18 years. An over-all view is expressed by Scott?, who
believes that, although most facial sutures appear open
on the surface of old skulls, some degree of union may
be present in the substance of the suture. It is obvious
therefore, that the available literature is inconclusive and
conflicting. In clinical practice, skeletal correction of the
transverse discrepancy via orthodontics (orthopedics) is
successful until the age of approximately 14-15 years
depending on the gender of the patient. After this age,
orthodontic widening becomes virtually impossible and
very painful’®'? In general, it is assumed that closure
of the midpalatal suture prevents this type of
expansion'®',

In the first part of nineteenth century,
Lefoulon™" and Talma' reported on maxilary
expansion with a palatal or buccal C-shaped spring. A
method, reserved for less severe cases, consisted of
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lateral thumb pressure, 'every morning and even many
times daily', by the parent or the child itself. The first
documented case of orthodontic correction of maxillary
width discrepancies was by Angell®. He performed
rapid maxillary expansion with the use of a jackscrew
appliance in a 14-year-old girl. He observed that by
turning the jackscrew daily, he was able to open the
maxillary suture sufficiently in a period of 2 weeks.
Angell’ mentions correction of maxillary width
discrepancies by opening the midpalatal suture. In
1913, Schroder-Benseler'” presented the still-popular
all-wire frame with a non-spring-loaded jackscrew, the
hygienic appliance. Derichsweiler16 uses bonds to the
premolar and molar, which are embedded into a split
acrylic base plate with an incorporated conventional
orthodontic ~ expansion screw. In 1961 Haas
'Reintroduced' rapid maxillary expansion (RME) and
mentions in 1970 that the use of RME is ideally during
the growth spurt’®'®. Reichenbach & Briickl® published
an excellent survey on orthodontic treatment of maxillary
transverse hypoplasia in 1967.

b) History of surgical treatment for maxillary constriction

Once skeletal maturity has been reached,
orthodontic treatment alone cannot provide a stable
widening of the constricted maxilla in cases of
deficiencies of more than 5 mm. In general, an
orthodontist can camouflage transverse discrepancies
less than 5 mm with orthopedic forces alone®. The
literature mentions several problems accompanied by
RME on mature patients, such as failure and or relapse
and periodontal problems with the tooth-borne
appliances®. Timms & Vero® mention that 33-50% of
the expansion has relapsed before stability is achieved.
Others report the lack of movement of the maxillary
halves; excessive tipping of the anchor teeth; buccal
root resorption of the anchor teeth or even periodontal
defects as the teeth are pushed though the buccal
cortical plate, which lead to bony defects and gingival
recession; unequal expansion and unpredictable
relapse and the sensation of pain and necrosis of oral
mucosa under the appliance. Bell and Starnbach?22
report that activation of an appliance against mature
sutures can lead to the sensation of pain and necrosis
of oral mucosa under the appliance. These forces can
also result in periodontal defects as the teeth are
pushed though the buccal cortical plate, which lead to
bony defects and gingival recession. These
complications can be avoided by surgically releasing
the osseous structures that resist the expansive
forces®?. Therefore the combination of surgical and
orthodontic treatment is advocated for widening of the
maxilla in skeletally matured patients. Advantages of
SARME include improvement of periodontal health;
improved nasal air flow; elimination of the negative
space, which results in less visible tooth and gingival
structures upon smiling®. There is also a cosmetic
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improvement of the buccal hollowing secondary to post-
expansion prominence at the site of the lateral wall
osteotomy?*#. Tooth extractions for alignment of dental
arches are often unnecessary®'. Brown? probably first
described a technique of SARME with midpalatal
splitting in his textbook. Heiss25 probably first
inaugurated the midline splitting in the anterior maxilla
for the extension of the compressed maxillary arch for
orthodontic reasons. In 1961, Haas' described the
downward and forward movement of the maxilla that
occurs during RME because of the location of the
Cranio Maxillofacial sutures. He believed that the
maxillary halves separated from each other rather in a
tipping than in a parallel fashion due to the strength of
the zygomatic buttresses'. Isaacson & Ingram® and
Isaacson et al.** mention that historically, the midpalatal
suture was thought to be the area of resistance to
expansion, but the facial skeleton increases its
resistance to expansion as it ages and matures, and
that the major site of resistance is not the midpalatal
suture but the remaining maxillary articulations. Wertz*'
advocated that resistance of the zygomatic arch
prevents parallel opening of the midpalatal suture. In
1975, Lines® and in 1976 Bell & Epker** demonstrated
that the area of increased facial skeletal resistance to
expansion was indeed not the midpalatal suture, but the
zygomaticotemporal, zygomaticofrontal and
zygomaticomaxillary sutures. Identification of these
areas of resistance in the craniofacial skeleton
stimulated the development of various maxillary
osteotomies to expand the maxilla laterally in
conjunction with orthodontic RME appliances4. The
areas of resistance to lateral forces in the midface are
the piriform aperture (anterior), the zygomatic buttress
(lateral), the pterygoid junction (posterior) and the
midpalatal synostosed suture (median). In the early
reports all four are transsected %33 |n 1972
Steinhauser®® reports a maxillary expansion osteotomy
technique without the use of distraction, a Le Fort | type
of osteotomy in combination with the surgical splitting of
the palate in the midline, after which a triangular
unicortical iliac graft is inserted into the void created by
the expansion. More recently, with the emphasis on
decreased morbidity and ambulatory surgery, fewer
supports are osteotomized; the anterior, lateral and
median, the lateral and median, the anterior, posterior
and lateral, the anterior and lateral. Most reports note
that surgically assisted maxillary expansion is more
stable than orthodontic RME alone 2434337,

Glassmann et al.® Alpern & Yurosko® and
Lehmann & Haas *" reported successful expansion in
humans performed with a Hyrax appliance following a
lateral osteotomy from the piriform rim to the pterygoid
plate without palatal surgery. Their study did not
consider the amount of skeletal versus dental expansion
and the corresponding relapse following a retention
period”. In 1984 Glassmann et al. postulates that



uniform palatal expansion can be achieved without
sectioning of either palate or the pterygomaxillary
fissure®.

In the year 1999, Mommaerts45 presented the
Trans Palatal Distractor (TPD), which is a bone-borne
device for SARME. After surgical release of the areas of
maxillary support the tooth-bome devices used for
SARME cause undesired movements of the abutment
teeth during expansion and retention phases that could
lead to periodontal problems %% 4! Prolonged retention
and overcorrection is advisable to counteract skeletal
relapse. The TPD avoids all of these aforementioned
problems, since fixation is sought in palatal bone®.
Recently, the Magdenburg Palatal Distractor (PD) was
presented, also a bone-borne device which claims to
have no relapse®

c) History of Distraction

As mentioned before SARME is a form of
distraction that was applied before its biological healing
principles were known. Codivilla' was the first to
describe the technique of distraction osteogenesis for
the shortened femur in 1905. llizarov described the use
of distraction osteogenesis in the field of Orthopedics to
lengthen the leg bones in a large group of patients in
1990°. The technique is based on a 5-day period of rest
after corticotomy before the expansion starts. This gives
the tissue time to form the first callus but is too short for
consolidation. Four phases of new bone formation can
be described. The first is a fibrovascular heamatoma;
between day 5 and 7 collagen fibers are formed that will
arrange parallel to the distraction vector. Second, the
bone formation follows the collagen fibers through
intramembranous ossification; from the outside to the
inside. Third, remodeling phase of the new bone.
Fourth, formation of solid compact bone with the same
texture as the surrounding (old) bones. When the
distraction is performed too fast, the collagen fibers
might lose contact and there is no in growth of new
bone, providing non- or mal-union. In cases of a too
slow distraction premature consolidation can occur and
the requested elongation cannot be reached.

d) Surgical technique

Since early in the 20th century various
techniques have been developed for SARME. The main
considerations have opposing interests. One side is a
more invasive technique with maximal mobility of the
maxillary halves for correction over larger distances with
less force but with more possible complications. The
other side is less invasive with less possible
complications but with more relapse, more periodontal
problems, and unexpected fractures. The opinions vary
about the site of major resistance in transverse
distraction in the midface and also about the method of
releasing it Most  methods  consider  the
zygomaticomaxillary junction the major site of resistance
and perform a corticotomy through the zygomatic

buttress from the piriform rim to the maxillopterygoid
junction (fig 1).

Figure 1. Schematic drawing showing the corticotomy
from the piriform rim to the maxillopterygoid junction.

The midpalatal suture is historically considered
the major place of resistance but this was proven to be
untrue by Isaacson & Ingram®, Isaacson et al. * and
Kennedy et al. * (Fig. 2). Still many, but not all, release
the midpalatal suture to improve mobility and to prevent
deviation of the nasal septum.

Figure 2: Schematic drawing showing the osteotomy of
the midpalatal suture.

Several authors describe two paramedian
palatal osteotomies from the posterior nasal spine to a
point just posteriorly of the incisive canal (Fig. 3)
9,11,57.
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Figure  3:

Schematic  drawing
paramedian palatal osteotomies from the posterio
nasal spine to a point just posteriorly of the incisive
canal.

showing the twc

The pterygoid plates are also a considerable
site of resistance but because of the increased risk of
injuring the pterygoid plexus by the osteotomy, some
chose not to, without losing much mobility (Fig. 4). By
not releasing the pterygoid junction, the pattern of
opening of the maxillary halves is more V-shaped with
the point of the V dorsally and it might be considered as
an individual treatment to achieve more distraction either
on the posterior or anterior level.

Figure 4: Schematic drawing showing the osteotomy of
the pterygoid plates.

The nasal septum is often released from its
palatal base to avoid shifting to either side and thereby
causing changes in nasal flow (Fig. 5). A tomographic
study by Schwarz showed no significant change in nasal
septum position in SARME without sectioning of the
nasal septum and an increase nasal airway space60.

© 2017 Global Journals Inc. (US)

Figure 5. Schematic drawing showing the release of the
nasal septum with the use of a septum osteotome.

Of the studies on SARME mentioned in
international literature, the mean age of the patients
undergoing SARME varied from 19 to 29 yearg?®35:384041.
4344 The groups studied were quite small and mostly
contained not more than 20 patients. The period of
retention after expansion varies from 2 to 12 months.
Generally, a period of three month is used. The amount
of distraction at the canine level mentioned varies from
3.4 mm to 5.0 mm, in the first premolar region 4.7 mm to
5.9 mm and in the first molar region 3.4 mm to 8.0 mm.
SARME is considered a procedure with little risk of
serious complications , however several complications
are mentioned in literature varying from life threatening
epistaxis to a cerebrovascular accident, skullbase
fracture with reversible oculomotor nerve pareses and
orbital compartment syndrome'®. Less serious
complications reported are postoperative hemorrhage,
pain, sinusitis, palatal tissue irritation/ulceration,
asymmetrical expansion, nasal septum deviation,
periodontal problems and relapse*®.
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Abstract- Infroduction: In vifro studies suggest that certain
variables such as friction coefficient, archwire size and force
decay affect the effectiveness of sliding mechanics. To
maximize the efficiency of sliding mechanics one should seek
to control these variables.

Objective: This in vifro study aimed to compare frictional
forces in several models of self-ligating brackets, conventional
systems, as well as different ways to tie the wire to the
brackets during a simulation of sliding mechanics using
0.019"X0.025" stainless steel wire.

Material and Methods: The study evaluated the levels of
dynamic and static friction in sixdifferent types of brackets
andthree different ligation systems were used with
conventional brackets: elastomeric modules, unconventional
elastomeric ligature low friction system, and 0.20mm stainless
steel-ligature.

Results: The results showed that for both static and dynamic
friction all other ligating systems exhibited statistically less
friction than Gemini brackets with conventional elastomeric.
Systems with lower levels of friction were as follows: SmartClip
(E0.08N; DO0.00N), Gemini brackets with Leone ligature
(E0.08N; D0.04N), and Vision LP (E0.04N; D0.00ON).
Conclusion: During sliding mechanics frictional forces
generated by the conventional ligation system were
significantly higher than the forces generated by self-ligating
brackets and other ligation systems.

Keywords: friction; in vitro; orthodontic brackets, self-
ligating brackets. sliding mechanics.

I. BACKGROUND

Dremolar extraction is a common treatment option
in orthodontics. Space closure can then be

achieved with sliding mechanics, which consists
in pulling or pushing a tooth along a straight archwire
using an appropriate system of forces to produce a
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sustained movement. Elastomeric materials or springs
are often employed to produce this force. In vitro
studies’ suggest that certain variables such as friction
coefficient, archwire size and force decay impair the
effectiveness of sliding mechanics. Other factors that
affect friction include saliva, material and wire size, and
angulation between bracket, wire and ligation system?.
To maximize the efficiency of sliding mechanics one
should seek to control these variables'. In orthodontic
movement, friction (static or dynamic) results from the
interaction of an archwire with the walls of the bracket
slots or the ligatures®. Moreover, the forces generated at
the bracket/wire interface may hinder the achievement of
optimal force levels in the supporting tissues. Therefore,
a decrease in this response is likely to benefit the
response of hard and soft tissues. Frictional force is
classified into static and kinetic. Static friction is the
smallest force needed to start a movement between
solid objects at rest and the kinetic friction force resists
the sliding motion of a solid object against another at a
constant speed®. It has been reported that 50% of the
force applied to slide a tooth is used just to eliminate
friction.

With the increase in the use of self-ligating
brackets!, many studies have been conducted using
self-ligating brackets and reported advantages including
increased patient comfort, improved oral hygiene, less
chair time, anchorage conservation, and reduction of
the friction®’. Although reports of reduced friction are
one of the advantages of self-ligating brackets when
compared with conventional brackets®®, this issue is still
controversial. The term self-ligation in orthodontics
implies that the bracket has the ability to engage itself to
the archwire by a mechanical device (clip) built into the
bracket to close off the slot'® and the clip could be
active when the ligation clip exerts a pressure on the
arch wire or passive when the clip transforms the slot to
a tube.

This in vitro study aimed to compare static and
dynamic friction frictional forces in self-ligating brackets,
conventional systems with different methods to tie the
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wire to the brackets during a simulation of sliding
mechanics devised by Bennett & Mclaughlin' using
0.019"X0.025" stainless steel (NiCr) wire.

II. METHODS

Six different types of brackets - 0.022 x 0.027 -in
slots, were selected both self-ligating and conventional
appliances: Gemini (3M Unitek® Monrovia, California,
USA), SmartClip (3M Unitek® Monrovia, California, USA),
Empower (American Orthodontics®), Quick
(Forestadent®), In-Ovation (GAC®), Vision LP. (Table 1)

Three different ligation systems were used with
conventional brackets, i.e., conventional elastomeric
modules (EMs) manufactured by Morelli®
unconventional elastomeric modules (Slide by Leone®
ltaly) and 0.10-in ligatingstainless-steel ligature also
manufactured and marketed by Morelli®.

The tests were conducted using 0.019"x0.025"
(Morelli®) steel wire on all brackets or ligation systems.
Five observations were carried out for each brackets-
ligation system combination. To eliminate the influence
of wear, a wire sample was drawn only once through a
brackets-ligation system combination and news
brackets, ligation and wire were used in each test
run.This generated a trial with 200 brackets and 40 tests
readings were taken for the study. Altogether, there were
eight separate groups of brackets and ligation systems
(Table 2).

a) Friction assessment device

To evaluate the friction levels a device'? was
created specifically designed for this purpose. It was
adapted to an EMIC DL2000 machine to simulate
retraction movements commonly used in orthodontic
sliding mechanics at a constant speed of 10 mm/min
(Fig 1). The device consisted of a stainless-steel base
fixed with screws, and cylindrical rods each with a cavity
where each bracket was bonded. This set of grouped
rods simulates a group of teeth.

The brackets were attached to a bonding guide
with 0.10-in steel ligatures (Morelli). This guide consisted
of a stainless-steel plate with a thickness of 0.019-in
where the brackets were placed. Once positioned at the
same distance, height and with the same buccolingual
relationship, which neutralized any expression of torque
or tip preadjusted in the brackets, the latter were
bonded to the cylinders with Transbond XT (3M Unitek®)
adhesive and light-cured for 20 seconds. The brackets
were all aligned and leveled so as to avert any factors
that might generate friction and thereby impair the
accuracy of the data'? and the effect of different forms of
ligation could be isolated with greater precision™"
(Fig.2a, b, )

b) Statistical analysis
Statistical analysis of all data collected in this
research was initially performed descriptively by
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calculating some summary measures such as mean,
median, minimum, maximum and standard deviation
values. Additionally, one-dimensional scatter diagram
charts were built's,

The Kruskal-Wallis test was employed as
inferential analysis in order to compare static and
dynamic friction between the eight types of brackets'®.

A significance level of a = 5% was applied to all
conclusions reached through inferential analyses.

The data were entered spreadsheets in Excel
2010 for Windows software for proper information
storage. The statistical analyses were performed with R
software version 2.15.2.

[11. RESULTS

The sample in this study consisted of 40
specimens, 5 each of 8 different types of brackets
(Gemini/EMs, Gemini/Ligature, Gemini Leone,
Empower, Vision, Quick, GAC and SmartClip).

Static and dynamic friction was measured for
each of the specimens (see details in Table 1 and
Graphs 1 and 2).

Gemini/EMs brackets showed a mean static
friction of 5.86N, ranging from 5.31 to 6.70N, with a
standard deviation of 0.59N. Mean dynamic friction was
5.12N, ranging from 4.80 to 5.50N, with a standard
deviation of 0.29N.

Gemini/Ligature brackets showed a mean static
friction of 3.27N, ranging from 2.58 to 4.38N, with a
standard deviation of 0.73N. Mean dynamic friction was
2.76N, ranging from 2.20 to 3.80N, with a standard
deviation of 0.67N.

Gemini/Leone brackets displayed a mean static
friction of 0.08N, ranging from 0.06 to 0.08N, and a
standard deviation of 0.01N. Mean dynamic friction was
0.04N, ranging from 0.00 to 0.10N, with a standard
deviation of 0.05N.

Gemini/Ligature brackets showed a mean static
friction of 3.27N, ranging from 2.58 to 4.38N, with a
standard deviation of 0.73N. Mean dynamic friction was
512N, ranging from 4.80 to 5.50N, with a standard
deviation of 0.29N.

Vision LP brackets showed a mean static
friction of 0.04N, ranging from 0.03 to 0.06N, and a
standard deviation of 0.01N. All five specimens of this
type of bracket showed no dynamic friction.

BioQuick brackets showed a mean static friction
of 2.78N, ranging from 2.62 to 3.11N, with a standard
deviation of 0.19N. Mean dynamic friction was 2.56N,
ranging from 2.50 to 2.80N, with a standard deviation of
0.13N.

In-Ovation brackets exhibited a mean static
friction of 1.83N, ranging from 1.61 to 2.06N, and a
standard deviation of 0.16N. Mean dynamic friction was
5.12N, ranging from 4.80 to 5.50N, with a standard
deviation of 0.29N.



SmartClip brackets displayed a mean static
friction of 0.08N, ranging from 0.07 to 0.08N, with a
standard deviation of 0.01N. All five specimens of this
type of bracket showed no dynamic friction.

Inferential results showed that the static
(p<0.001) and dynamic (p<0.001) friction levels are not
statistically identical across the different types of
brackets (Graphs 1 and 2).

e Gemini/EMs brackets have higher static friction than

Gemini/Ligature (p<0.001), Gemini Leone
(p<0.001), Empower (p<0.001), Vision LP
(p<0.001), BioQuick  (p<0.001), In-Ovation

(p<0.001) and SmartClip (p<0.001) brackets.
e Gemini/EMs brackets have higher dynamic friction

than Gemini/Ligature (p<0.001), Gemini Leone
(p<0.001), Empower (p<0.001), Vision LP
(p<0.001), BioQuick (p<0.001), In-Ovation

(p<0.001) and SmartClip (p<0.001) brackets.

IV. DISCUSSION

In preparing the patient for sliding mechanics,
one should insert rectangular steel archwires as of one
to two months prior to applying the mechanics itself.
This preparation allows all brackets to express their
torques and angulations more efficiently. The goal is to
make the archwire as passive as possible to avoid
interfering with the archwire as it slides along the bracket
slot. Thus, the brackets were placed passively, applying
sliding mechanics as much as possible in its clinical
form as well.

During in vivo sliding mechanics, the steel wire
slides along the molar and premolar brackets
performing incisor and canine retraction while
simultaneously closing spaces. This study used incisor,
canine and premolar brackets to minimize bonding
errors since it would be quite a challenge to place the
appliance passively with tubes bonded to the molars.
This may have slightly altered the absolute results, but
given that the intention was to compare ligation
systems, any changes would apply to all systems.

In a critical review of the literature in 2009
Burrow?® defined friction as a minor component in the set
of forces that cause resistance to tooth movement.
Possibly, sliding mechanics is an exception to this rule,
given (a) the way in which the wire slides along the
premolar and molar brackets with no forces being
applied directly to the tooth, but rather to a hook welded
to the wire, and (b) preparation involves the use of
rectangular steel wires. These factors help to reduce the
binding effect, which occurs when force is applied
directly to the tooth being moved, rendering this type of
mechanics highly dependent on the friction between
wire and bracket. Some forms of sliding mechanics
described in the literature’ apply force to the tooth being
moved, such as canines. This would completely change

the force components of the system, making binding its
major component.

Other limitations stem from not considering the
moment caused by the elastomeric modules during
movement. As described in the study by Budd et al’ in
2008, a typodont with brackets bonded to it, and dipped
in a fluid would undergo variations in the movements
that occur during the mechanics. Pliska et al'® in 2014
concluded that friction induced by ligation has little
influence on the overall resistance to slinding when
moment forces are combined. It should be underscored
that the main objective of this investigation was to
compare ligation systems. If rotation were to be
incorporated during movement the variables would be
far too numerous making it impossible to compare the
systems themselves. Thus, not all clinical conditions
were simulated in their entirety, and the number of
variables was deliberately reduced to facilitate the study.
For example, Leal et al'® in 2014, clarified the significant
role of lubricant, like artificial saliva in friction forces
between self-ligating brackets and wires. Nevertheless,
the main results agreed with those reported by Budd et
al'” in 2008, which included momentum in their
laboratory model.

Furthermore, there is no denying that there are
limitations in this study given that the laboratory
environment does not provide clinical factors such as:
The action of saliva, possible occlusal forces, muscle
interference, interferences with oral functions such as
mastication and swallowing, different degrees of
malocclusion, thickness and compressibility of the
periodontal ligament, rotated teeth, torque at the wire/
bracket interface, angulations and temperature.

Many studies®'"® used various wire sizes for
comparison. The goal here was to simulate sliding
mechanics, which is always performed with
0.019'x0.025" steel wire. Most studies also test the
friction in a single bonded bracket and not in a set of
brackets, as was done here. Future research should
consider other rectangular steel wire sizes, such as
0.018"x0.025".

The static friction is the force that opposes the
beginning of movement at the moment when activation
is performed. The results showed a statistically
significant difference (p<0.001) between the Gemini/
EMs group and the other groups. These results
demonstrate that during sliding mechanics other ligation
systems are better suited than elastomeric modules
given the substantial difference in the friction force
generated. It should be remembered that the lower the
friction force, the less force is required to initiate
movement, and the more optimized and physiological
this movement will be.

Ehsani et al® in a review of the literature written
in 2009 report that five studies were conducted and
found no significant differences between self-ligating
and conventional brackets in terms of friction force when
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rectangular wires of greater caliber are utilized.
Moreover, in seven other studies, self-ligating brackets
produced lower friction than conventional brackets. All
seven agree with the results of this study, if one
considers conventional brackets tied with elastomeric
modules. Regarding metal ligatures and Slide ligatures,
the results agree with the first group. A 2007 study®
compared the use of metal ligatures with SmartClip self-
ligating brackets and found no statistically significant
difference during en masse sliding mechanics. The
literature review’s conclusions disagree with the results
of this investigation by admitting that there was not
enough evidence to prove that self-ligating brackets
produce lower friction forces than conventional brackets
with rectangular archwires. This divergence may have
occurred due to the fact that the authors could not
specify comparisons amidst such an overwhelming
number of articles. In this study, for example, if one were
to compare the ligature system with the Empower or
BioQuick brackets, no differences would be found.
Holtmann et al'? in 2014 demonstrated that self-ligating
and steel-ligated brackets are more effective to correct
misalignment and exertion of lower forces at the same
time, than brackets with elastic ligatures. However, since
the comparison was made with elastomeric modules the
difference was statistically significant. Perhaps because
literature reviews are so comprehensive one may miss
some important details that might clarify certain issues.

As shown in Table 3, the mean static friction
forces of the Gemini Leone (0.08N), Vision LP (0.04N)
and SmartClip (0.08N) ligation systems are clearly lower
than the forces found in the other groups. This may be
related to the fact that in these three ligation systems the
wire is tied to the brackets passively. Slide ligatures
(Leone®,ltaly) cover the open part of the slot leaving the
wire completely passive within it. Vision LP brackets
feature an opening with the same passive cover design
to keep the wire into the slot. Moreover, SmartClip
brackets also have clips that appear not to compress
the archwire inside the slot. Studies comparing active
and passive self-ligating brackets concluded that
passive brackets produce statistically lower friction
forces?'.

With  the Gemini/Ligature ligation system
(8.27N), Empower brackets (3.24N) and BioQuick
brackets (2.78N) have also been shown to generate
similar mean values of static friction forces during sliding
mechanics. These forces are obviously higher than in
the groups discussed above, but still lower than in the
Gemini/EMs group.

Metal ligatures push the wire against the base
of the slot but because they are made from stainless
steel they produce less friction. The Empower bracket is
equipped with a chromium cobalt clip which with thicker
wires acts by pressing the wire against the bracket
base. The BioQuick bracket, in turn, has a steel clip that
also exerts a continuous force on the wire.
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The In-Ovation bracket has a mean static
friction of 1.83N. This bracket also features a chromium
cobalt spring that compresses the wire inside the
bracket slot when thicker wires are inserted. This spring,
however, can exert forces that are lighter than the
springs. These data agree with Budd et al'’, who in
2008, after analyzing several variables, concluded that
the binding mechanism is the main variable affecting
frictional forces in the different ligation systems.

Dynamic friction is here defined as the force
that opposes the force that allows the movement to
continue. It is known that in sliding mechanics the force
intensity applied in the initial activation usually weakens
with each passing hour, and will probably be
extinguished before the next activation. Thus, the lower
the dynamic friction, the longer it takes this force to
subside completely. Additionally, it is more effective,
which optimizes the mechanics.

The results found in this study were very similar
to the results found for static friction. Elastomeric
ligatures (5.12N) showed a dynamic friction force
statistically higher (p=0.001) than all other ligation
systems. These other systems are therefore not
indicated for use with sliding mechanics.

With  the  Gemini/Leone group  (0.04N),
SmartClip (0.00N) and Vision LP (0.00N) brackets
exhibited the lowest mean dynamic friction. This is
probably since these are passive systems.

On the other hand, the Gemini/Ligature group
(2.76N), as well as the Empower (2.66N) and BioQuick
(2,56N) brackets also showed values that are similar to
dynamic frictional forces.

The In-Ovation bracket group showed a mean
friction force of 1.44N, which was remained unchanged
between the lowest and the intermediate values.

It is the authors’ view that due to similarities
between the results for static vs. dynamic friction, the
arguments expressed in the literature probably apply to
both types of friction. A study conducted in 2010 by
Stefanos et al’' also found significant similarities
between the results of both types of friction. A 2009
literature review by Burrow® argued that for practical
purposes dynamic friction is irrelevant in orthodontic
tooth movement. The author goes on to explain that the
continuous movement of a tooth along an archwire is a
rare phenomenon and that in sliding mechanics one is
dealing with a quasi-static thermodynamic process. This
means that the process occurs slowly and leads to a
sequence of quasi-equilibrium states. Force and
resistance to sliding change as the tooth moves along
the archwire. It then inclines and responds by producing
a biological response, i.e., bone remodeling, then
inclines once again®. This process is seen by Burrow?® as
quasi-static, although for many other researchers it
could be considered as an ongoing process. The results
showed a striking similarity between the two types of
friction, which led the authors to believe that regardless



of its relevance or irrelevance dynamic friction can be
considered as complementary to static friction. It can be
present on rare occasions during orthodontic movement
but should never be ignored, irrespective of relevance.

Certain types of materials used in this study
could influence friction. The first such material is steel,
sliding underneath elastomeric modules present in the
Gemini/EMs and Gemini Leone groups, since the steel
archwire slides along a metal slot covered with an
elastomeric module. The second type is steel with steel,
as in the Gemini/Ligature and Quick groups. The third
type is steel and chromium cobalt alloy in the Empower
and In-Ovation groups, since the covers are made of
cobalt chromium. The fourth and last type is steel with
nickel-titanium, as in the Vision and SmartClip groups.

It became unequivocally clear that in types 1
and 3 substantial differences were found in the results,
which rules out the possibility that the materials affected
the tests in any way. These findings contrast with some

studies'” that consider the material from which the cover
was made as a factor capable of influencing the amount
of friction that occurs in each bracket type. This may
have occurred since this study involved at least two
different ligation systems for each type of material,
which was not the case in the study by Budd in 2008,
which examined a more limited range of brackets".

V. CONCLUSIONS

Friction was influenced by the type of bracket
and by the ligating systems. During sliding mechanics,
frictional forces generated by the conventional ligation
system (Gemini brackets + elastomeric modules) were
statistically higher than the forces generated by self-
ligating brackets and other ligating systems. Specifically,
SmartClip and Vision LP brackets as well as Leone’s
Slide ligating system generated the lowest frictional
forces during sliding mechanics.

Table 1: Brackets used in the study and their key features

Group Brackets Torgue  Angulation (tip)  In/out
Gem!n!/EMs, Cmiliigaiuizs  ang Maxillary right central incisor 17 4 0.82
Gemini Leone
Gemini/EMs, Gemini/Gemini Leone and 2.y right lateral incisor 10 8 1.06
Ligatures
Qem|nl/EMs, Gemini/Gemini Leone and sl g 7 2 7010 8 08
Ligatures
Qemw/EMs, Gemini/Gemini Leone and Maxillary first right premolar 7 0 083
Ligatures
Gemini/EMs, Gemini/Gemini Leone and o - right pre-molar 7 0 106
Ligatures
Empower Maxillary right central incisor 17 4 -
Empower Maxillary right lateral incisor 10 8 -
Empower Maxillary right canine Oor-7 8 -
Empower Maxillary right first premolar -7 0 -
Ermpower Maxillary ~ right  second 7 0 i

premolar
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Vision LP

Vision LP

Vision LP

Vision LP

Vision LP

Quick

Quick

Quick

Quick

Quick

In-Ovation

In-Ovation

In-Ovation

In-Ovation

In-Ovation

SmartClip

SmartClip

SmartClip

SmartClip

SmartClip

Maxillary right central incisor

Maxillary right lateral incisor

Maxillary right canine

Maxillary right first premolar

Maxillary ~ right  second
premolar

Maxillary right central incisor

Maxillary right lateral incisor

Maxillary right canine

Maxillary right first premolar

Maxillary ~ right  second
premolar

Maxillary right central incisor

Maxillary right lateral incisor

Maxillary right canine

Maxillary right first premolar

Maxillary ~ right  second
premolar

Maxillary right central incisor

Maxillary right lateral incisor

Maxillary right canine

Maxillary right first premolar

Maxillary ~ right  second
premolar

17

10

17

10

12

17

10

11

13

11

1.5

0.75

0.75

0.75
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Table 2: Groups used in the study divided by ligation system

Group System Material Slot Ligation System
Gernin™ (® 3M Unitek, Monrovia, Conventional elastomeric ligature
Gemini/EMs California, USA) with conventional Elastomeric ~ 0.022" : 9
. - modules Morelli ®
elastomeric module ligation
N Gemini™ (3M Unitek ® Monrovia, . . . .
Gemini/Ligature California, USA) with steel ligatures Steel 0.022" 0.020" steel ligatures Morelli ®
Gemini™ (3M Unitek,® Monrovia,
Gemini Leone Cahfornla,l USA) _W|th Slide® Elastomeric  0.022" Slide® elastomeric ligatures
elastomeric module ligatures (Leone, (Leone, ltaly)
Italy)
Empower (American Orthodontics,®,  Chromium " . .
Empower Wisconsin, USA) cobalt clip 0.022"  Active Clip
. Vision LP (American Orthodontics,® B ; . .
Vision Wisconsin, USA) NiTi clip 0.022" Passive design
Quick BioQuick (Forestadent, ® Germany) Steel clip 0,022" Active Clip
In-Ovation In-Ovation (GAC,® New York, USA) _CIOMIUM ) ioon  Active spring
cobalt spring
SmartClip SmartClip. (3M Unitek,® Monrovia, iz oo 0,022 Passive lip

California, USA)
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IN VITRO COMPARISON OF FRICTION GENERATED BY VARIOUS MODELS OF SELF-LIGATING AND CONVENTIONAL BRACKETS
WHILE PERFORMING RETRACTION WITH SLIDING MECHANICS

Figure 1. lllustration of the device structuredesigned by Martins (2008) and its parts.

© 2017 Global Journals Inc. (US)



1107 Tea H [ UOISIOA ]I =2nSST [IAX ,J;_:_C\/ A ﬁ v (O 1BIS9Y _d;:f:?‘ ,_C TA:SC— ﬁdn_cﬁmu

© 2017 Global Journals Inc. (US)



Global Journal of Medical Research (J ) Volume XVII Issue II Version I E Year 2017

IN VITRO COMPARISON OF FRICTION GENERATED BY VARIOUS MODELS OF SELF-LIGATING AND CONVENTIONAL BRACKETS
WHILE PERFORMING RETRACTION WITH SLIDING MECHANICS

Figure 2: Device structure adapted to a machine EMIC DL2000.
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IN VITRO COMPARISON OF FRICTION GENERATED BY VARIOUS MODELS OF SELF-LIGATING AND CONVENTIONAL BRACKETS
WHILE PERFORMING RETRACTION WITH SLIDING MECHANICS
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Graph 1. Scatter diagram of one-dimensional static friction of the specimens according to bracket type.
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Graph 2: One-dimensional scatter diagram of dynamic friction of specimens according bracket type.
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Effect of Sodium Ascorbate Concentration after
Bleaching on the Enamel Shear Bond Strength
of Giomer Resin

Ali Alabas ¢, Fulya Toksoy Topcu ¢ & Elif Aybala Oktay *

Abstract- The aim of this in-vitro study was to evaluate the
application of different concentrations of sodium ascorbate
(SA) on the strength of bonding to enamel after bleaching with
hydrogen peroxide (HP). Forty human anterior teeth were
randomly divided into four groups. Group 1 was treated with
no bleaching application (negative control), and the treatments
applied in the other groups were: Group 2; 35% HP for 30 min
+ 40% SA for 10 min, group 3; 35% HP for 30 min + 20% SA
for 10 min, and group 4; 35% HP for 30 min + 10% SA for 10
min. Specimens were restored with adhesive All-Bond
Universal (Bisco, Schaumburg, IL, USA), and a Beaulfifil-2
(Shofu Inc., Kyoto, Japan) giomer-resin material build-up was
created. The specimens were subjected to shear bond testing
by a universal machine. The data were analyzed with the
Kruskal Wallis test followed by the Mann Whitney test, and p <
0.05 was deemed to indicate statistical significance. The
unbleached teeth showed the highest shear bond strength,
followed by the bleached teeth treated with 40% SA. Within the
limitations of this study, it can be concluded that SA increased
the potential bond strength associated with bleached enamel.
Notably however, none of the different concentrations of SA
tested restored the bond strength values to those of the
unbleached teeth.

Keywords: sodium ascorbate, shear strength, dental
resin, bleaching.

. INTRODUCTION

he bleaching of vital teeth is a method used for
Teliminating the discolorations found on the surface

and in the inner structure of teeth. It is a reliable
and accepted treatment, and its popularity is on the
increase. However, clinicians should be aware of the
potential interactions between bleaching treatments and
procedures involving adhesives, performed to treat
aesthetic irregularities.

Bleaching agents of various concentrations are
used to obtain rapid and aesthetic results. Hydrogen
peroxide (HP) and carbamide peroxide have been
successfully used for many years, to attain the desired
tooth color. Postoperative susceptibility, pulpal irritation,
changes in tooth structure, and microleakage due to
existing restorations may be considered among the
contraindications for bleaching treatments. Another
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important complication that occurs after bleaching is a
reduction in the strength of the bond between
composite resin and the enamel.’

Were a composite resin restoration is planned
for a patient after the bleaching process, treatments
such as laminate veneers and adhesion of an
orthodontic bracket can be adversely affected by the
prior bleaching, with regard to bonding to the enamel.?
Several studies have shown that the bonding values of
composite adhesive restorations performed on the
surfaces of teeth after bleaching are considerably lower
when compared with the surfaces of teeth to which no
bleaching has been applied. The reason for this is the
presence of a residual oxygen layer that occurs as a
result of the bleaching process, and it has been
reported that removing this residual oxygen layer
increases the strength of bonding between the tooth
and the composite material.®> The general approach for
avoiding the compromised bond strength that occurs
after bleaching is to observe a waiting period, which can
be as little as 24 hours or can extend to up to 3 weeks.?

Recently conducted research suggests that the
reduction in the strength of the bond between the
adhesive and the tooth surface after bleaching can be
ameliorated via the application of the antioxidant agent
sodium ascorbate (SA). Antioxidant agents neutralize
oxygenic free radicals and eliminate their negative
biological effects.’

The objective of the current study was to
evaluate bond strength between the tooth enamel and
giomer-resin in teeth that had first been subjected to HP
treatment, then treatment with one of three different
concentrations of SA, then had the restorations
performed.

[I. METHODOLOGY

The protocol of this study was reviewed and
approved by the Gulhane Military Medical Academy
Research Ethics Committee (Registration number
08/236), and informed consent was obtained from the
tissue donors. Forty undecayed human anterior teeth
extracted for orthodontic and periodontal reasons were
used in our study. The teeth were randomly divided into
4 groups of 10 teeth per group. In group 1 (negative
control), giomer-resin blocks were built over the surface
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of the enamel without applying any bleaching agent or
an antioxidant solution to the teeth. In group 2, giomer-
resin blocks were built over the surface of the enamel
after the application of a 35% bleaching agent
containing HP for 30 min and a 40% solution containing
the antioxidant agent SA for 10 min. In group 3, giomer-
resin blocks were built over the surface of the enamel
after the application of a 35% bleaching agent
containing HP for 30 min and a 20% solution containing
the antioxidant agent SA for 10 min. In group 4, giomer-
resin blocks were built over the surface of the enamel
after the application of a 35% bleaching agent
containing HP for 30 min and a 10% solution containing
the antioxidant agent SA for 10 min.

Immediately after being extracted, all teeth used
in the study were immersed in a 10% formaldehyde
solution, where they were stored until the time of study.
Particular attention was paid to ensure that no decay,
cracks, or fractures were present on the labial enamel
surfaces of the teeth. The teeth were cleaned of debris
with the aid of a periodontal curette, and were then
immersed in de-ionized distilled water.® Under water
cooling, with the aid of a low-speed engine (Isomet
Buehler Ltd, Chicago, IL, USA) all the dental crowns
were cut and detached from the root parts by means of
double-sided diamond discs, such that they remained 2
mm below the cementoenamel junction (CEJ). The root
canal outlets that had been opened on the cut-off
section were closed with a composite resin-based filling
material. The crown pieces that were cut were kept in
de-ionized distilled water at all non-experimental stages
of the trial, to negate any dehydration. The teeth were
embedded in cold acryl put into PVC-blocks of 3.0 cm in
height and 2.5 cm in diameter, such that the labial
enamel surface of each crown fragment was left
exposed.® The labial surfaces of the teeth were rubbed
with 600-grid silicon carbide emery (abrasive) paper
under water, and smooth, flat enamel surfaces 3 mm in
diameter were obtained. The samples were then put into
de-ionized distilled water.

The bleaching gel used incorporates a syringe
system. Groups 2-4 were subjected to a bleaching
agent containing 35% HP for 30 min (Yotuel Special,
Biocosmetics Laboratories, Madrid, Spain). At the end
of the bleaching treatment, the gel on the samples was
removed with the aid of a surgical aspirator; then, the
samples were washed in de-ionized distilled water. The
different antioxidant treatments were then performed.

For group 2, 60 mL of de-ionized distilled water
was put into a 100-mL glass tube, and SA was added
until the volume reached 100 mL; hence, a 40% SA
solution was obtained. For group 3, 80 mL of de-ionized
distilled water was put into a 100-mL glass tube, and SA
was added until the volume reached 100 mL; hence, a
20% SA solution was obtained. For group 4, 90 mL of
de-ionized distilled water was put into a 100-mL glass
tube, and SA was added until the volume reached 100
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mL; hence, a 10% SA solution was obtained.” Then, 1
mL of the relevant solution was applied to each of the
samples every minute for a period of 10 min, thus,
renewal of the solution and constant wetness of the
enamel surface were ensured.®® At the end of this 10-
min period, the enamel surfaces were washed in
distilled water for 30 sec, and immediately thereafter, the
construction of giomer-resin blocks over tooth enamels
was performed.

At the resin block construction phase, the tooth
enamels were first acidified with 37% orthophosphoric
acid gel (Super Etch, SDI Ltd., Victoria, Australia) for 15
sec. In order to remove the acid gel after the
acidification process, the tooth enamels were washed in
water for 15 sec, and the remaining water on the surface
was eliminated via a moist cotton pellet. A thin-layered
adhesive (All Bond Universal, Bisco Inc., Schaumburg,
IL, USA) was then applied to the acidified enamel
surface with a micro-brush for 10 sec, after which it was
subjected to air-drying for 10 sec, irradiated for 10 sec,
and lastly it was polymerized. Following this, cylindrical
plastic tubes with an inner diameter of 2.5 = 0.02 mm
and a height of 3.0 = 0.02 mm were placed onto the
tooth enamel surfaces.®* The plastic tubes were then
filled with giomer-resin material (Beautifil 2, Shofu Inc.,
Kyoto, Japan), and polymerization was performed for 20
sec by means of a composite pistol emitting visible blue
light with a wavelength of 430-490 nm (Bluephase C5,
Ivoclar Vivadent, Liechtenstein, Switzerland). The plastic
tubes were cut and removed with a bistoury (scalpel)
end; then, resin blocks were obtained. The samples
were kept in de-ionized distilled water for a period of 1
day prior to bond strength testing.

Bond strength testing was performed with an
Instron 3363 (Norwood, MA, USA) device. The acrylic
blocks were positioned such that the specialized end of
the Instron device that takes the form of a knife-edge
rested in the tooth enamel surface-junction area of the
giomer-resin blocks. The samples were subjected to
shear force such that the “crosshead” speed/rate was 1
mm/min.” The data were recorded in megapascals

(mpa).

a) Statistical Analysis

Statistical analyses of the data were performed
via the SPSS 22.0 for Windows software package (SPSS
Inc., Chicago, USA). As the number of samples in each
group was small, the median, minimum, and maximum
values were used in descriptive statistical analyses.
Kruskal-Wallis analysis, which is the non-parametric
equivalent of one-way analysis of variance, was used to
compare the groups. As a post-hoc multiple
comparison method, the Mann-Whitney U test with
Bonferroni correction was performed, to reduce the error
level. In the statistical analyses, p < 0.05 was deemed
to indicate statistical significance.



[11. RESULTS

The descriptive statistics derived from each
group are shown in Table 1. There was a significant
difference in the ultimate strengths between the groups,
in terms of mpa values, as identified via the Kruskal-
Wallis test.

Table 1: The descriptive statistics derived from each
group via the Kruskal-Wallis test

Median | Minimum | Maximum P
Group1-Control| 2820 2528 29.90
Group 2 — 40% 21.19 18.96 25.13
< 0.001
Group 3-20% 13.66 12.81 17.18
Group 4 —10% 12.06 10.83 13.59

Comparisons of the mean scores in each group
suggest that the most successful experimental
(non-control) group was group 2 (40% SA). When group
2, group 3 (20% SA), and group 4 (10% SA) were
compared with one another, a statistically significant
difference was observed. The values that were closest to
those of group 1 (the control group) were obtained in
group 2, and group 4 exhibited the lowest ultimate
strength.

V. DisCcussioN

In today's society, people are aware of the
importance of teeth in human aesthetics. Discolored
teeth that distort aesthetic appearance can negatively
affect the psychological wellbeing and social lives of
individuals. For these reasons, interest in tooth
bleaching treatments is rapidly increasing.

The bleaching process on its own is not
sufficient for achieving the necessary aesthetics in
patients with diastema or distortion in the shape and
form of their teeth. In such cases, composite
restorations along with bleaching and aesthetic
adhesive procedures such as laminate veneers are
applied as a combined treatment. For better color
harmony, adhesive practices such as diastema closure,
or adjusting the form of canines or arranging the
positions of lateral incisors can be performed following
the bleaching process. For the long-term clinical
success of adhesive restorations, sufficient adhesion
must be ensured in the tooth structure. Any factor likely
to adversely affect adhesion will also affect the aesthetic
appearance and durability/stability of adhesive
restorations. '

In the literature, it is stated that bleaching with
peroxide reduces the adhesive strength of the
composite over the tooth enamel.""'? Those reports
recommend a waiting period of 1-3 weeks before an
adhesive procedure after bleaching. Such waiting

periods are not appropriate in cases in which early
aesthetic arrangements are required.

It has been suggested that the main reason for
the decline in adhesive bond strength after bleaching is
that residual oxygenic free radicals remain in the tooth
tissue in the wake of bleaching, and these prevent resin
polymerization.”' Those studies utilized electron and
optical microscopes and showed that the resin tags on
bleached enamel surfaces are scattered, weak-looking,
and structurally insufficient. It has also been suggested
that the adhesive agent applied on the bleached enamel
surface is not fully polymerized, such that the
mechanical retention weakens and the strength of the
adhesive diminishes.”®'® In those studies, papilla
bubble-like structures and gaps were observed within
the adhesive layer, and the authors surmised that the
reason for this was that the oxygen released from HP
remains within the adhesive layer in the course of the
irradiation of the bonding agent.

In previous studies, various antioxidant agents
have been used to eliminate the oxygen radicals that
remain in the hard tissues of teeth after bleaching.
These include SA,'3''  catalase,'”” glutathione
peroxidase, " acetone,"’ ethanol," sodium
bicarbonate,” grape seed extract® pine bark extract,®
proanthocyanidin,” lycopenine,’ malvidin chloride,™
pelargonidin chloride,” and a-tocoferol.’ SA is the
sodium salt form of ascorbic acid, which is known to be
an effective antioxidant, and it has the ability to reduce
various oxidative compounds.” A previous study
suggested the potentially protective effect of SA against
damage caused to biological tissues by HP.* While
ascorbic acid also exhibits a high antioxidant effect, it is
not appropriate for use in clinical procedures due to its
very low pH of 1.8. In contrast, the pH of SA, the
antioxidant activity of which is the same as that of
ascorbic acid, is 7.4, which is more compatible with
biological tissues.?' Thus, we deemed it suitable to
study SA, which we consider to be a biocompatible
antioxidant agent with the potential for use after
bleaching.

An appropriate duration period for the
application of SA to bleached enamel surfaces has been
determined to be 10 min in several studies."*# Where
restorative tooth therapy is performed on a patient after
a procedure with an antioxidant agent, the amount of
time that patient will spend in the clinic will be extended
accordingly. It is thought that a short span of time with
regard to the application of the antioxidant agent will be
more convenient in terms of clinical use.

There are several reports of increases in
adhesive bonding values when SA was used as an
antioxidant agent.” On the other hand, in the studies in
which different methods were applied, increases in
adhesive bonding values have not been consistent.
There are also studies showing that SA is insufficient for
increasing adhesive bond strength."”
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In the current study, the group that yielded a
median value closest to the 28 mpa median of the
control group was group 2 (40% SA), with a median of
21 mpa. In the results obtained at the end of our study,
SA proved insufficient for increasing bond strength. In
other studies, SA has been applied at different
concentrations and for different periods of time, in
efforts to ameliorate the reduction in bond strength of
restorative materials observed after tooth bleaching.*'"#?

Subramonian et al.® assessed bonding values
following office bleaching with 37% HP in two groups,
one in which a 3-week waiting period was imposed, and
the other in which 10% SA was applied for 10 min
directly after bleaching. They reported that the bonding
values were similar in both groups, but neither group
attained the bonding values observed in the negative
control group. Dabas et al.? applied 10% and 20% SA
for 30, 60, and 120 min, and did not observe any
significant differences in bond strengths between the
10% and 20% concentrations. They reported that
bonding increased as the application period was
extended, and that the adverse effect of bleaching was
fully reversed after application periods of 60 and 120
min. Conversely, Tabatabaei et al.* reported that 10%
SA did not yield any significant increase in bonding
strength after application periods of 5 or 10 min;
however, they ascertained that compromised bond
strength could be completely negated via a 1-week
waiting period.

Miranda et al. 2 found that the application of
10% SA for 60 min after bleaching yielded the same
results as a 1-week waiting period; which yielded almost
the same results as those observed in the negative
control (no bleaching) group. Notably however, a 2-
week waiting period vyielded better results than were
observed in either of the aforementioned groups.

In a study in which 35% HP was used, Freire et
al.?* applied 35% SA for different periods of time and
compared the resulting bond strength values, and
measured the residual oxygen radical rates after waiting
periods of 24, 48, 72, 96, 120, and 144 hours in the
control group. They reported that residual oxygen
radicals had decreased to a large extent after the 72-
hour waiting period. The values obtained in the groups
in which 35% SA was applied for 10 and 60 min
suggested bond strengths approximating those of the
control group. In the current study, the median value of
21 mpa observed in the 40% SA for 10 min group was
low in comparison with the 28 mpa median in the control
group.

Torres et al." reported that the mean bonding
strength value in their control group after bleaching with
35% HP was 14.02 mpa, whereas it was 4.98 mpa after
applying 10% SA for 20 min. Braz et al.?® reported
median bond strength values of 23.43 mpa in their
control group after bleaching with 35% HP and 17.73
mpa after the application of 10% SA for 10 min.

© 2017 Global Journals Inc. (US)

Subramonian et al.® reported that the mean bond
strength in their control group after bleaching with 37%
HP was 13.9 mpa, while it was 8.474 mpa after the
application of 10% SA for 10 min. The median value of
28.20 mpa in the control group in our study, and the
median value observed in group 4, in which 10% SA was
applied for 10 minutes, seem to support the value of
12.06 mpa.

V. CONCLUSION

In the current study, even when a high SA
concentration (40%) was applied for 10 min, the
resulting bond strength values failed to reach those of
the negative control group in which no bleaching was
applied. Given that the patient is required to sit in the
dental chair for almost 30 min during the bleaching
process, we suggest that it will not be practical to apply
an antioxidant agent for more than 10 min to enhance
bond strength values. As performing a resin-filling
process immediately after bleaching reduces the bond
strength of adhesive restorations, dentists who aim to
attain the best bond strength should take this situation
into consideration.
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Institutional Fellow of Open Association of Research Society (USA)- OARS (USA)

Global Journals Incorporation (USA) is accredited by Open Association of Research
Society, U.S.A (OARS) and in turn, affiliates research institutions as “Institutional
Fellow of Open Association of Research Society” (IFOARS).

The “FARSC” is a dignified title which is accorded to a person’s name viz. Dr. John E.
Hall, Ph.D., FARSC or William Walldroff, M.S., FARSC.
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The IBOARS can initially review research papers of their institute and recommend
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papers of other institutions after obtaining our consent. The second review will be
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2 The IBOARS can organize symposium/seminar/conference in their counuy uii veiian v
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can also be helpful for the concerned faculty members.
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In addition to above, if one is single author, then entitled to 40% discount on publishing
research paper and can get 10%discount if one is co-author or main author among group of
authors.
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Incorporation (USA) and he/she can also attend the same organized by other institutes on
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Home page. The major advantage of this coding is that, the research work will be
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worldwide.

The paper should be in proper format. The format can be downloaded from first page of
‘Author Guideline’” Menu. The Author is expected to follow the general rules as
mentioned in this menu. The paper should be written in MS-Word Format
(*.DOC,*.DOCX).

The Author can submit the paper either online or offline. The authors should prefer
online submission.Online Submission: There are three ways to submit your paper:

(A) (1) First, register yourself using top right corner of Home page then Login. If you
are already registered, then login using your username and password.

(1) Choose corresponding Journal.
() Click ‘Submit Manuscript’. Fill required information and Upload the paper.

(B) If you are using Internet Explorer, then Direct Submission through Homepage is
also available.

(C) If these two are not conveninet , and then email the paper directly to
dean@globaljournals.org.

Offline Submission: Author can send the typed form of paper by Post. However, online
submission should be preferred.
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PREFERRED AUTHOR GUIDELINES

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed)

Page Size: 8.27" X 11"

e Left Margin: 0.65

e  Right Margin: 0.65

e  Top Margin: 0.75

. Bottom Margin: 0.75

e  Font type of all text should be Swis 721 Lt BT.

e  Paper Title should be of Font Size 24 with one Column section.

e Author Name in Font Size of 11 with one column as of Title.

e  Abstract Font size of 9 Bold, “Abstract” word in Italic Bold.

e Main Text: Font size 10 with justified two columns section

e  Two Column with Equal Column with of 3.38 and Gaping of .2

e  First Character must be three lines Drop capped.

e  Paragraph before Spacing of 1 pt and After of O pt.

e Line Spacing of 1 pt

e large Images must be in One Column

e Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10.
e Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10.

You can use your own standard format also.
Author Guidelines:

1. General,

2. Ethical Guidelines,

3. Submission of Manuscripts,

4. Manuscript’s Category,

5. Structure and Format of Manuscript,
6. After Acceptance.

1. GENERAL

Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial,
while peer reviewer justify your paper for publication.

Scope

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology,
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization.
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will
not be accepted unless they have wider potential or consequences.

2. ETHICAL GUIDELINES
Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities.

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals
Inc. (US).

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings.
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before
submission

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According
to the Global Academy of R&D authorship, criteria must be based on:

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings.
2) Drafting the paper and revising it critically regarding important academic content.
3) Final approval of the version of the paper to be published.

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors
who do not match the criteria as authors may be mentioned under Acknowledgement.

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along
with address.

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere.

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this
paper.

Please mention proper reference and appropriate acknowledgements wherever expected.

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the
author's responsibility to take these in writing.

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved.

3. SUBMISSION OF MANUSCRIPTS

Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below.

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author,
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the
instructions.
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments.

Complete support for both authors and co-author is provided.

4. MANUSCRIPT’S CATEGORY

Based on potential and nature, the manuscript can be categorized under the following heads:
Original research paper: Such papers are reports of high-level significant original research work.
Review papers: These are concise, significant but helpful and decisive topics for young researchers.
Research articles: These are handled with small investigation and applications

Research letters: The letters are small and concise comments on previously published matters.

5.STRUCTURE AND FORMAT OF MANUSCRIPT

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as
follows:

Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and
comprise:

(a)Title should be relevant and commensurate with the theme of the paper.

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions.

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus.

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared.

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition;
sources of information must be given and numerical methods must be specified by reference, unless non-standard.

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to
have adequate numerical treatments of the data will be returned un-refereed;

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing.
(h) Brief Acknowledgements.
(i) References in the proper form.

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial
correction.
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness.
It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines.
Format

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable,
that manuscripts should be professionally edited.

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary.
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater.

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed
by the conventional abbreviation in parentheses.

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration,
1.4 | rather than 1.4 x 10-3 m3, or 4 mm somewhat than 4 x 10-3 m. Chemical formula and solutions must identify the form used, e.g.
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear.

Structure
All manuscripts submitted to Global Journals Inc. (US), ought to include:

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces),
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining
and indexing.

Abstract, used in Original Papers and Reviews:
Optimizing Abstract for Search Engines

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most
public part of your paper.

Key Words

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and
Internet resources.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible
keywords and phrases to try.

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing

research paper are very helpful guideline of research paper.

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as
possible about keyword search:
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e One should start brainstorming lists of possible keywords before even begin searching. Think about the most
important concepts related to research work. Ask, "What words would a source have to include to be truly
valuable in research paper?" Then consider synonyms for the important words.

e It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most
databases, the keywords under which a research paper is abstracted are listed with the paper.

e One should avoid outdated words.

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are
bound to improve with experience and time.

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.
Acknowledgements: Please make these as concise as possible.

References

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions
will cause delays.

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the
Editorial Board.

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not
being noticeable.

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management
and formatting.

Tables, Figures and Figure Legends

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used.

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers,
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them.

Preparation of Electronic Figures for Publication

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible).

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi;
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi.
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Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork.
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to
complete and return a color work agreement form before your paper can be published.

Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore,
the first 100 characters of any legend should notify the reader, about the key aspects of the figure.

6. AFTER ACCEPTANCE

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the
Global Journals Inc. (US).

6.1 Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must
therefore be provided for the related author.

Acrobat Reader will be required in order to read this file. This software can be downloaded
(Free of charge) from the following website:

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for
any corrections to be added. Further instructions will be sent with the proof.

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt.

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please
note that the authors are responsible for all statements made in their work, including changes made by the copy editor.

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the conventional way.

6.3 Author Services

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article -
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is
provided when submitting the manuscript.

6.4 Author Material Archive Policy

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as
possible.

6.5 Offprint and Extra Copies

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .
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Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper?
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about this field
from your supervisor or guide.

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

1. Choosing the topic: In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can
have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can be done by
asking several questions to yourself, like Will | be able to carry our search in this area? Will | find all necessary recourses to accomplish
the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper.
They are here to evaluate your paper. So, present your Best.

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and
automatically you will have your answer.

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper
logical. But remember that all points of your outline must be related to the topic you have chosen.

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the
supervisor to help you with the alternative. He might also provide you the list of essential readings.

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.
7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose

quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model
research paper. From the internet library you can download books. If you have all required books make important reading selecting and
analyzing the specified information. Then put together research paper sketch out.

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth.

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier.

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.
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12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and
always give an evaluator, what he wants.

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it
either in your computer or in paper. This will help you to not to lose any of your important.

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those
diagrams, which are made by your own to improve readability and understandability of your paper.

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.

16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be
possible that evaluator has already seen it or maybe it is outdated version.

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that
suits you choose it and proceed further.

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your
target.

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use
language that is simple and straight forward. put together a neat summary.

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with

records.

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute
will degrade your paper and spoil your work.

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot.

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in
trouble.

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.
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27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have
several ideas, which will be helpful for your research.

29.Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits.

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their
descriptions, and page sequence is maintained.

31. Adding unnecessary information: Do not add unnecessary information, like, | have used MS Excel to draw graph. Do not add
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be
sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers.
Amplification is a billion times of inferior quality than sarcasm.

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way
to put onward earth-shaking thoughts. Give a detailed literary review.

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical
remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples.

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

®  Submit all work in its final form.
®  Write your paper in the form, which is presented in the guidelines using the template.
®  Please note the criterion for grading the final paper by peer-reviewers.

Final Points:

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections,
submitted in the order listed, each section to start on a new page.

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.
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Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation,
and controlled record keeping are the only means to make straightforward the progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines.

To make a paper clear

- Adhere to recommended page limits
Mistakes to evade

e |[nsertion a title at the foot of a page with the subsequent text on the next page
e  Separating a table/chart or figure - impound each figure/table to a single page
e  Submitting a manuscript with pages out of sequence

In every sections of your document
- Use standard writing style including articles ("a", "the," etc.)

- Keep on paying attention on the research topic of the paper

- Use paragraphs to split each significant point (excluding for the abstract)

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

- Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives
- Shun use of extra pictures - include only those figures essential to presenting results

Title Page:

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed
lines. It should include the name(s) and address (es) of all authors.

. © Copyright by Global Journals Inc.(US)| Guidelines Handbook

XVIII



Abstract:

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references
at this point.

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written?
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to
shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no
more than one ruling each.

®  Reason of the study - theory, overall issue, purpose

®  Fundamental goal

®  To the point depiction of the research

®  Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported

e  Significant conclusions or questions that track from the research(es)

Approach:
®  Single section, and succinct
®  Asaoutline of job done, it is always written in past tense
® A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
®  (Center on shortening results - bound background information to a verdict or two, if completely necessary
¢  What you account in an conceptual must be regular with what you reported in the manuscript

Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics)
are just as significant in an abstract as they are anywhere else

Introduction:

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction,
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the
protocols here. Following approach can create a valuable beginning:

e  Explain the value (significance) of the study

®  Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its
appropriateness from a abstract point of vision as well as point out sensible reasons for using it.

®  Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them.

e Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:

e  Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is
done.

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.
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®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

e  Shape the theory/purpose specifically - do not take a broad view.

®  Asalways, give awareness to spelling, simplicity and correctness of sentences and phrases.

Procedures (Methods and Materials):

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section.
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic
principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the
whole thing you did, nor is a methods section a set of orders.

Materials:

®  Explain materials individually only if the study is so complex that it saves liberty this way.
®  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.

e |[f use of a definite type of tools.
®  Materials may be reported in a part section or else they may be recognized along with your measures.
Methods:

®  Report the method (not particulars of each process that engaged the same methodology)

®  Describe the method entirely

®  To be succinct, present methods under headings dedicated to specific dealings or groups of measures

¢  Simplify - details how procedures were completed not how they were exclusively performed on a particular day.

e |f well known procedures were used, account the procedure by name, possibly with reference, and that's all.
Approach:

e |t is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use
third person passive voice.

e  Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences.

What to keep away from

®  Resources and methods are not a set of information.
®  Skip all descriptive information and surroundings - save it for the argument.
® leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the
outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated

in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.
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Content

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation an exacting study.
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if
appropriate.

e  Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from

® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.
L] Not at all, take in raw data or intermediate calculations in a research manuscript.

® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.

e Never confuse figures with tables - there is a difference.
Approach

e Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e  Put figures and tables, appropriately numbered, in order at the end of the report

e |f you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables

e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts

®  Despite of position, each figure must be numbered one after the other and complete with subtitle
®  |n spite of position, each table must be titled, numbered one after the other and complete with heading

e Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally  accepted information, if  suitable.  The implication of  result  should be  visibly  described.
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that.

®  Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain."

®  Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work

®  You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea.

®  Give details all of your remarks as much as possible, focus on mechanisms.

®  Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted.
®  Tryto present substitute explanations if sensible alternatives be present.

®  One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain?

e  Recommendations for detailed papers will offer supplementary suggestions.
Approach:

®  When you refer to information, differentiate data generated by your own studies from available information
®  Submit to work done by specific persons (including you) in past tense.
= Submit to generally acknowledged facts and main beliefs in present tense.

© Copyright by Global Journals Inc.(US) | Guidelines Handbook .

XXI



THE ADMINISTRATION RULES

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get

rejected.

. The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

e Do not give permission to anyone else to "PROOFREAD" your manuscript.

®  Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.)
®  To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXIII

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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