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PREFACE

Based in Ankara in Turkey, the independent academic publisher, Akademisyen
Publishing House, has been publishing books for almost 35 years. As the directors
of Akademisyen Publishing House, we are proud to publish more than 3400
books across disciplines so far, especially in Health Sciences. We also publish
books in Social Sciences, Educational Sciences, Physical Sciences, and also books
on cultural and artistic topics.

Akademisyen Publishing House has recently commenced the process of
publishing books in the international arena with the “Scientific Research Book”
series in Turkish and English. The publication process of the books, which is
expected to take place in March and September every year, will continue with
thematic subtitles across disciplines

The books, which are considered as permanent documents of scientific and
intellectual studies, are the witnesses of hundreds of years as an information
recording platform. As Akademisyen Publishing House, we are strongly
committed to working with a professional team. We understand the expectations
of the authors, and we tailor our publishing services to meet their needs. We
promise each author for the widest distribution of the books that we publish.

We thank all of the authors with whom we collaborated to publish their books
across disciplines.

Akademisyen Publishing House Inc.
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Chapter 1

CURRENT APPROACHES IN CLEAR ALIGNERS

Serkan OZTURK!
Goksu TRAKYALI?
Sanaz SADRY?

INTRODUCTION

Clear aligner treatment is a removable and nearly invisible orthodontic treatment
method that has gained popularity recently, especially among patients with
aesthetic concerns. Clear aligners use a series of specially designed clear plastic
aligners to move teeth gradually. This treatment method offers an attractive
alternative for patients who are uncomfortable with the visibility of conventional
orthodontic appliances, such as braces (1).

The basic working principle of clear aligners is that each aligner applies gentle
pressure to the teeth, guiding them into their planned positions. Patients wear one
aligner for about two weeks and then move on to the next. This process continues
until the teeth reach the desired alignment. Clear aligners date back to the 1940s,
but a significant development occurred in the field with the introduction of
Invisalign in 1998. The use of computer-aided design (CAD) and manufacturing
(CAM) technologies has allowed clear aligners to be used in more complex cases
and has made treatment planning more precise (1-7).

The main advantages offered by clear aligners are the following:

o o Aesthetics: Since clear aligners are almost invisible, they allow patients to
receive treatment without affecting their social and professional lives (1, 8).

« e Removability: Patients can remove their aligners while eating, brushing
their teeth, or for special occasions. This makes it easier to maintain oral hy-
giene and provides better periodontal health (1, 8, 9).

' Ass. Prof., Istanbul Atlas University, Faculty of Dentistry, Department of Orthodontics, serkan.ozturk(@
atlas.edu.tr, ORCID iD: 0000-0002-8458-8459
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CONCLUSION

The history of clear aligners is full of continuous innovation and developments.
The future of this technology looks set to continue to deliver even more effective,
predictable, and patient-friendly treatments.

Clear aligner treatment can be an effective and aesthetic option, especially for
mild and moderate orthodontic problems. However, the success of the treatment
depends on patient compliance, correct case selection, and careful planning by
an experienced orthodontist. Before considering clear aligner treatment, patients
should carefully evaluate the advantages and disadvantages of this treatment and
discuss their expectations with their orthodontist.

Clear aligners are a significant development in orthodontic treatment. The
aesthetics, comfort, and patient-friendly features they offer make them an attractive
option for many patients. With the continued advancement of technology, it is
expected that the clinical applications of clear aligners will expand further and be
used in more complex cases.

The future potential of clear aligners focuses on overcoming their limitations
and appealing to a wider range of patients. Studies in this area could make clear
aligners an indispensable tool in dentistry.
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Chapter 2

THE ROLE OF SYSTEMIC ANTIBIOTICS IN
PERIODONTAL DISEASES

Gozde ERIMLI?
Duygu KILIC?

THE RATIONALE FOR ANTIBIOTIC USE IN PERIODONTOLOGY

The use of antibiotics in the treatment of periodontal diseases began in the late
1970s. With the acceptance of the idea that certain bacteria are responsible for the
development of specific disease types, antibiotics started to be used as an adjunct
in periodontal treatment.(1)

It is known that many periodontal diseases have a bacterial origin. Culture
studies have shown that dental plaque contains more than 500 different microbial
species.(2) However, not all of these are associated with disease. The development
of the disease is a complex process requiring multiple interactions and is related to
factors such as environmental influences, the host’s immune response, and a shift
in the mass/qualitative composition of the plaque in favor of certain pathogenic
bacterial species. Immediately after the teeth are cleaned, bacteria begin to adhere
to the tooth surface, forming a biofilm layer. The supragingival plaque biofilm
becomes more complex over time as pathogenic bacterial species colonize it
and progresses apically, eventually becoming subgingival.(3) Bone destruction
leads to the formation of a periodontal pocket, which houses a complex biofilm
that cannot be accessed by regular oral hygiene, worsening the condition. If not
eliminated, this biofilm can become resistant to both the immune response and
antimicrobial agents.(4)

Since dental biofilm is the primary factor in the etiology of periodontal
diseases, antibiotics have been considered for use in treatment. However, due
to the highly limited permeability of the biofilm structure, the bacteria within
it exhibit significant resistance to antibiotics, antiseptics, and host defense

I Assist. Prof., Nuh Naci Yazgan University Faculty of Dentistry, Periodontics, gozdek.0908@gmail.com,
ORCID iD: 0000-0002-6054-7505

2 Assist. Prof., Erciyes University Faculty of Dentistry, Periodontics, duygukilic4838@gmail.com,
ORCID iD: 0000-0002-9396-1569
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Systemic antibiotics should always be combined with mechanical therapy to
disrupt the biofilm and allow the antimicrobial agent to reach pathogenic bac-
teria, as monotherapy offers no benefit.

Systemic antibiotics should be avoided if the patient has poor oral hygiene,
misses follow-up appointments, or cannot comply with treatment conditions.
Systemic antibiotics may be considered in cases of early-onset rapid progres-
sive (Stage III, Grade C), persistent, aggressive, or recurrent periodontal dis-
ease.

The evidence on the effectiveness of antibiotics for periodontitis treatment is
not conclusive, but there is evidence suggesting that the combination of met-
ronidazole/amoxicillin is beneficial.

Despite extensive research, there are no specific guidelines on the most suit-
able antibiotic for a particular infection, the correct duration and dosage, or
when it should be applied during treatment.
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Chapter 3

THE ROLE OF COLOSTRUM IN PEDIATRIC
DENTISTRY

Biisra MUSLU DINC!
Enes Mustafa ASAR?
Zeynep Seyda YAVSAN?

INTRODUCTION

In pediatric dentistry, the importance of preventive measures and early
intervention cannot be overstated. Among the various strategies employed to
promote oral health in children, the role of colostrum, the first milk produced by
mammals shortly after giving birth, is an area of growing interest and exploration.
Colostrum, due to its rich nutritional composition and immunological properties,
has garnered attention for its potential benefits in pediatric dentistry (1).

COLOSTRUM

Immediately after birth and for the first 24-48 hours, the milk secreted from the
mother’s mammary glands is called “colostrum.” It is yellowish in color, has a salty
taste, thick consistency, and its composition differs from regular milk. Colostrum
is extremely beneficial for the health of the newborn, aiding in strengthening their
immune system and providing essential nutrients. Research shows that newborn
mammals require colostrum not only to establish their immune systems within
the first 24 hours of life but also to support metabolic functions (2).

Although colostrum may seem to have emerged as a dietary supplement,
its history of use as a natural healing substance dates back to ancient times. For
instance, in America, colostrum was used before the advent of antibiotics due to its
natural antibiotic properties (3). Albert Sabin, who discovered the polio vaccine,
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growth factors present in colostrum can expedite the healing process of oral
wounds and promote tissue healing.

The results of research in these areas suggest that colostrum may have various
applications in dentistry and could play an important role in oral health as a
natural resource. However, further clinical studies and evidence are needed.
Therefore, more research is crucial to gain further insights into the efficacy and
reliability of colostrum in dentistry.

REFERENCES

1. Bayarer M, Karagozlii C, Akbulut N. Insan Beslenmesinde kolostrumun énemi ve
kullanim olanaklar1. 2006.

2. Uruakpa F, Ismond M, Akobundu EN. Colostrum and its benefits: a review. Nutrition
research. 2002;22(6):755-767.

3. Pakkanen R, Aalto J. Growth factors and antimicrobial factors of bovine colostrum.
International Dairy Journal. 1997;7(5):285-297.

4. Sabin AB, Fieldsteel AH. Antipoliomyelitic activity of human and bovine colostrum
and milk. Pediatrics. 1962;29(1):105-115.

5. Suzan OK. Kolostrum: Ozellikleri ve prematiire bebege faydalar1. Siirekli Tip Egitimi
Dergisi. 2020;29(3):221-227.

6. Meier PP, Engstrom JL, Patel AL, et al. Improving the use of human milk during and
after the NICU stay. Clinics in perinatology. 2010;37(1):217-245.

7. Rodriguez NA, Meier PP, Groer M, et al. Oropharyngeal administration of colostrum
to extremely low birth weight infants: theoretical perspectives. Journal of Perinato-
logy. 2009;29(1):1-7.

8. Rodriguez NA, Groer MW, Zeller JM, et al. A randomized controlled trial of the oro-
pharyngeal administration of mother’s colostrum to extremely low birth weight in-
fants in the first days of life. Neonatal Intensive Care. 2011;24(4):31-35.

9. Riordan J, Wambach K. Breastfeeding and human lactation: Jones & Bartlett Learn-
ing; 2010.

10. SILVA EGdSO, RANGEL AHdN, MURMAM L, et al. Bovine colostrum: benefits of
its use in human food. Food Science and Technology. 2019;39:355-362.

11. Buttar HS, Bagwe SM, Bhullar SK, et al. Health benefits of bovine colostrum in chil-
dren and adults. Dairy in human health and disease across the lifespan: Elsevier;
2017. p. 3-20.

12. Tripathi V, Vashishtha B. Bioactive compounds of colostrum and its application. Food
Reviews International. 2006;22(3):225-244.

13. Gauthier SE Pouliot Y, Maubois J-L. Growth factors from bovine milk and colostrum:
composition, extraction and biological activities. Le Lait. 2006;86(2):99-125.

14. Playford R], MACDONALD CE, CALNAN DB, et al. Co-administration of the health
food supplement, bovine colostrum, reduces the acute non-steroidal anti-inflammato-
ry drug-induced increase in intestinal permeability. Clinical Science. 2001;100(6):627-
633.

15. Anusha R, Bindhu O. Bioactive peptides from milk. Milk proteins—From structure to
biological properties and health aspects. 2016:101-140.

-51-



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Current Dental Studies IV

Ahn N, Son D-Y, Jang I-H, et al. Highly reproducible perovskite solar cells with aver-
age efficiency of 18.3% and best efficiency of 19.7% fabricated via Lewis base adduct
of lead (II) iodide. Journal of the American Chemical Society. 2015;137(27):8696-8699.
Lemieszewska M, Polanowski A, Wilusz T, et al. Isolation and characterization of NP-
POL nonapeptide for possible therapeutic use in Parkinson’s disease. Oxidative medi-
cine and cellular longevity. 2018;2018.

Szaniszlo P, German P, Hajas G, et al. New insights into clinical trial for colostrinin™ in
Alzheimer’s disease. INHA-The Journal of Nutrition, Health and Aging. 2009;13:235-
241.

Barakat SH, Meheissen MA, Omar OM, et al. Bovine colostrum in the treatment of
acute diarrhea in children: A double-blinded randomized controlled trial. Journal of
Tropical Pediatrics. 2020;66(1):46-55.

Civra A, Altomare A, Francese R, et al. Colostrum from cows immunized with a vet-
erinary vaccine against bovine rotavirus displays enhanced in vitro anti-human rota-
virus activity. Journal of dairy science. 2019;102(6):4857-4869.

Hung L-H, Wu C-H, Lin B-E et al. Hyperimmune colostrum alleviates rheumatoid
arthritis in a collagen-induced arthritis murine model. Journal of Dairy Science.
2018;101(5):3778-3787.

Filipescu IE, Leonardi L, Menchetti L, et al. Preventive effects of bovine colostrum
supplementation in TNBS-induced colitis in mice. PloS one. 2018;13(8):¢0202929.
Conesa C, Calvo M, Sanchez L. Recombinant human lactoferrin: a valuable pro-
tein for pharmaceutical products and functional foods. Biotechnology Advances.
2010;28(6):831-838.

Legrand D, Elass E, Carpentier M, et al. Lactoferrin: Lactoferrin: a modulator of im-
mune and inflammatory responses. Cellular and Molecular Life Sciences. 2005;62:2549-
2559.

Berlutti F, Pantanella F, Natalizi T, et al. Antiviral properties of lactoferrin—a natural
immunity molecule. Molecules. 2011;16(8):6992-7018.

Embleton ND, Berrington JE, McGuire W, et al., editors. Lactoferrin: Antimicrobial
activity and therapeutic potential. Seminars in Fetal and Neonatal Medicine; 2013:
Elsevier.

Siqueiros-Cendon T, Arévalo-Gallegos S, Iglesias-Figueroa BE et al. Immunomodula-
tory effects of lactoferrin. Acta Pharmacologica Sinica. 2014;35(5):557-566.

Mayeur S, Spahis S, Pouliot Y, et al. Lactoferrin, a pleiotropic protein in health and
disease. Antioxidants & redox signaling. 2016;24(14):813-836.

Garcia-Montoya IA, Cenddn TS, Arévalo-Gallegos S, et al. Lactoferrin a multiple bio-
active protein: an overview. Biochimica et Biophysica Acta (BBA)-General Subjects.
2012;1820(3):226-236.

Rybarczyk J, Kieckens E, Vanrompay D, et al. In vitro and in vivo studies on the anti-
microbial effect of lactoferrin against Escherichia coli O157: H7. Veterinary microbio-
logy. 2017;202:23-28.

Drago-Serrano ME, Rivera-Aguilar V, Reséndiz-Albor AA, et al. Lactoferrin increases
both resistance to Salmonella typhimurium infection and the production of antibod-
ies in mice. Immunology Letters. 2010;134(1):35-46.

Wang X, Hirmo S, Willen R, et al. Inhibition of Helicobacter pylori infection by bo-
vine milk glycoconjugates in a BAIb/cA mouse model. Journal of medical microbio-
logy. 2001;50(5):430-435.

-52-



33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

Current Dental Studies IV

Payne KD, Davidson P, Oliver S, et al. Influence of bovine lactoferrin on the growth of
Listeria monocytogenes. Journal of Food Protection. 1990;53(6):468-472.

Lassiter M, Newsome A, Sams LD, et al. Characterization of lactoferrin interaction
with Streptococcus mutans. Journal of dental research. 1987;66(2):480-485.
Benkerroum N. Antimicrobial activity of lysozyme with special relevance to milk.
African Journal of Biotechnology. 2008;7(25).

Cooper CA, Garas Klobas LC, Maga EA, et al. Consuming transgenic goats’ milk con-
taining the antimicrobial protein lysozyme helps resolve diarrhea in young pigs. PloS
one. 2013;8(3):e58409.

Kussendrager KD, Van Hooijdonk A. Lactoperoxidase: physico-chemical proper-
ties, occurrence, mechanism of action and applications. British Journal of Nutrition.
2000;84(S1):19-25.

Seifu E, Buys EM, Donkin E. Significance of the lactoperoxidase system in the dairy
industry and its potential applications: a review. Trends in Food Science & Technology.
2005;16(4):137-154.

Altug N, Ozdemir R, Cantekin Z. Ruminantlarda koruyucu hekimlik: I. ag1 uygulama-
lar1. 2013.

Stelwagen K, Carpenter E, Haigh B, et al. Immune components of bovine colostrum
and milk. Journal of animal science. 2009;87 (suppl_13):3-9.

McGrath BA, Fox PE, McSweeney PL, et al. Composition and properties of bovine
colostrum: a review. Dairy Science & Technology. 2016;96:133-158.

Korhonen H, Marnila P, Gill H. Milk immunoglobulins and complement factors. Bri-
tish Journal of Nutrition. 2000;84(S1):75-80.

Anthony RM, Ravetch JV. A novel role for the IgG Fc glycan: the anti-inflammatory
activity of sialylated IgG Fcs. Journal of clinical immunology. 2010;30:9-14.

Hurley WL, Theil PK. Perspectives on immunoglobulins in colostrum and milk. Nut-
rients. 2011;3(4):442-474.

Wong EB, Mallet J-F, Duarte J, et al. Bovine colostrum enhances natural killer cell
activity and immune response in a mouse model of influenza infection and medi-
ates intestinal immunity through toll-like receptors 2 and 4. Nutrition Research.
2014;34(4):318-325.

Islam MS, Greco S, Janjusevic M, et al. Growth factors and pathogenesis. Best practice
& research Clinical obstetrics & gynaecology. 2016;34:25-36.

Ballard O, Morrow AL. Human milk composition: nutrients and bioactive factors.
Pediatric Clinics. 2013;60(1):49-74.

Zaghloul SA, Hashem SN, El-Sayed SR, et al. Evaluation of the Cariogenic and An-
ti-Cariogenic Potential of Human Colostrum and Colostrum-Derived Probiotics:
Impact on S. mutans Growth, Biofilm Formation, and L. rhamnosus Growth. Life.
2023;13(9):18609.

Faria JB, Santiago MB, Silva CB, et al. Development of Streptococcus mutans biofilm
in the presence of human colostrum and 3'-sialyllactose. The Journal of Maternal-Fe-
tal & Neonatal Medicine. 2022;35(4):630-635.

Allison LM, Walker L, Sanders BJ, et al. Effect of human milk and its components
on Streptococcus mutans biofilm formation. Journal of Clinical Pediatric Dentistry.
2015;39(3):255-261.

-53-



51.

52.

53.

Current Dental Studies IV

Veeramachaneni C, Gayathri C, Kakani AK, et al. Use of bovine colostrum in periapi-
cal defects following surgical endodontics: Two case reports. Journal of conservative
dentistry: JCD. 2017;20(5):374.

Bardellini E, Amadori F, Majorana A. Oral hygiene grade and quality of life in chil-
dren with chemotherapy-related oral mucositis: a randomized study on the impact
of a fluoride toothpaste with salivary enzymes, essential oils, proteins and colostrum
extract versus a fluoride toothpaste without menthol. International Journal of Dental
Hygiene. 2016;14(4):314-319.

Jager D, Vissink A, Timmer C, et al. Reduction of erosion by protein-containing
toothpastes. Caries research. 2013;47(2):135-140.

-54-



Current Dental Studies IV

Chapter 4

CONTEMPORARY RESTORATIVE MATERIALS

Kiibra BiLGE!

Restorative dentistry is a branch of dentistry that aims to restore the form,
function, and aesthetics of dental tissues damaged due to caries, trauma, wear,
developmental disorders, or aesthetic concerns. This field focuses on preserving
and, when necessary, restoring the natural structure and appearance of teeth.
Restorative dentistry seeks to enhance individuals’ oral and dental health both
functionally and aesthetically, ultimately improving their quality of life.

Dental caries is a multifactorial disease that leads to the destruction of the hard
dental tissues (enamel, dentin, and cement). It occurs when bacteria on the tooth
surface ferment dietary carbohydrates, producing acids that demineralize dental
tissues. With increasing life expectancy and the prolonged retention of teeth in
the oral cavity, dental wear has become one of the most frequently observed oral
pathologies following dental caries. Dental wear is defined as the loss of dental
tissues without the presence of caries, trauma, or developmental disorders.

Developmental dental disorders, on the other hand, refer to anomalies
occurring in the formation, structure, shape, size, number, or eruption process
of teeth. These disorders may result from genetic, environmental, or systemic
factors. The diagnosis and treatment of such pathologies fall within the scope of
restorative dentistry, as they are highly prevalent and frequently encountered in
the general population.

In the treatment of these conditions, the selection of materials is crucial,
considering the patient’s aesthetic expectations, the chewing forces exerted on
different regions of the dentition, application techniques, and biocompatibility.
Therefore, the materials used in restorative procedures must be continuously
improved in terms of biocompatibility, physical and mechanical properties, and
aesthetic characteristics, while treatment protocols should remain up to date.

When examining the materials and technologies used in restorative dentistry
from past to present, various restorative options have been employed, including
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4.2.6. Additive and Subtractive Manufacturing Techniques

In CAD/CAM systems, two primary methods are used for manufacturing
restorations: additive manufacturing and subtractive manufacturing. Additive
manufacturing builds the material layer by layer, following a cross-sectional
slicing process derived from the digital model. Each layer is stacked on top of
the previous one, forming a three-dimensional structure. This method minimizes
material waste, which is common in subtractive manufacturing techniques.
Additive manufacturing allows for the rapid prototyping of restorations made

from metal, ceramic, and polymer materials. Examples include:

o SLA (Stereolithography): Uses a laser to harden resin-based materials.

» DLP (Digital Light Processing): Cures photopolymer resins using a projector
light source.

o SLS (Selective Laser Sintering): Uses a laser to fuse polymer or metal powders
into a solid structure (42, 43).

Subtractive manufacturing, on the other hand, involves milling a pre-existing
block or disk to create the desired shape. This method is commonly used in
dental restorations because it allows for faster production compared to traditional
techniques. However, a significant portion of the material is discarded, leading to
higher material costs. Despite this drawback, subtractive manufacturing remains
widely used due to its precision and efficiency in producing restorations.
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Chapter 5

MONOCHROMATIC COMPOSITE RESINS

Ozge DUMAN OZBILGI!

COMPOSITE RESINS

Composite resins are commonly used direct restorative materials. One of their
main advantages is their aesthetic appeal due to compatibility with the remaining
tooth structure. Another key benefit is their adhesion to the tooth, which helps
reinforce the remaining tooth structure (1).

Composite resins are primarily composed of three main components: the
resin matrix, inorganic fillers, and silane bonding agents. In addition to these core
components, polymerization initiators and accelerators, as well as inorganic oxide
pigments in small amounts, may be added to achieve various shades (2)

The organic resin matrix phase consists of a mixture of monomers with varying
molecular chain lengths, enabling chemical bonding to form a rigid material.
Since the early 2000s, the development of specific methacrylates like Bis-GMA,
TEGDMA, Bis-EMA, and UDMA has been the focus. Alternative monomers have
been developed to reduce polymerization shrinkage and stress (3). Bis-GMA, the
most commonly used component in dental materials, has a central phenyl ring
core and two hydroxyl groups. The hydroxyl groups are responsible for Bis-GMA’s
main disadvantages: its extremely high viscosity and low mobility. Additionally,
due to the hydroxyl groups, it has a high-water absorption rate (4). The polar
bonds in the chain structure of the TEGDMA monomer are weak and flexible,
which results in a much lower viscosity compared to Bis-GMA. TEGDMA is used
to dilute composite materials. It also allows for a denser filler particle arrangement.
However, the disadvantage of TEGDMA is that it increases water absorption,
reduces color stability, and negatively affects the mechanical properties of the
material. (5). Bis-EMA is created by replacing one of the hydroxyl groups in
Bis-GMA with ethoxy groups through ethoxylation. Key benefits of Bis-EMA
include its low viscosity, minimal water absorption, and reduced polymerization
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