Efficacy and Release Profile of Subgingivally Delivered
Simvastatin Utilizing In Situ forming Implant as an Adjunctive

in Treatment of Severe Chronic Periodontitis
(A Randomized Controlled Clinical Trial)

Thesis submitted in Partial Fulfillment of the Requirements of Master

Degree in Oral Medicine, Periodontology and Oral Diagnosis
Presented by
Mai Adel Tag El-Din

B.D.S (Misr International University, 2011)
SUPERVISORS
Prof.Dr. Hala Kamal Abdel Gaber

Professor Of Oral Medicine, Periodontology And Oral Diagnosis
Faculty Of Dentistry-Ain Shams University

Dr. Ola Mohamed Ezzatt

Assistant Professor Of Oral Medicine, Periodontology And Oral

Diagnosis

Faculty Of Dentistry-Ain Shams University

Dr. Mohammed Abdallah Ahmed
Lecturer Of Pharmaceutics And Industrial Pharmacy
Faculty Of Pharmacy —Cairo University
Faculty of Dentistry
Ain Shams University
2020






Dedication

DEDICATION

To my beloved parents, whom I wouldn’t have
reached this place without their passionate help, support
and encouragement; I dedicate all my success to you and I

hope to make you always proud.

To my husband, who patiently provided me with all

the needed support and encouragement to continue.

To my father and mother in law who supported and

encouraged me.

To the greatest gift from Allah ever, my daughters,

Mariam and Hala.

To my sisters, all my beloved family and my friends;

who surrounded me with support, happiness and hope.






ACKNOWLEDGMENT

First of all, great thanks to “Allah” to whom I relate any

success in my life.

My sincere gratitude to Prof.Dr. Hala Kamal Abdel
Gabar, Professor of Oral Medicine, Periodontology and
Oral Diagnosis, Faculty Of Dentistry, Ain Shams
University, for her kind assistance, sincere encouragement
and valuable criticism. It was a great honor for me to work

under her supervision.

I am deeply thankful to Dr. Ola Mohamed Ezzat,
assistant professor of Oral Medicine, Periodontology and
Oral Diagnosis, Faculty of Dentistry, Ain Shams
University, for her most generous support in every step in

this work, valuable advice and precious comments.

I would like to express my deep appreciation to Dr.
Mohamed Abdallah Ahmed , Lecturer of pharmaceutics
and industrial pharmacy, Faculty of pharmacy, Cairo
University, for his valuable time, help and guidance. This

work was accomplished by his great assistance and support.






LIST OF TABLES

Table no. Page no.

Comparison between mean plaque index in two groups and
the changes by time within each group

Comparison between gingival index in two groups and the
changes by time within each group

Comparison between probing depth in two groups and the
changes by time within each group

7 1] (< T 73

Comparison between Clinical Attachment Level Gain in
two groups and the changes by time within each group

Percentage of change (%) in pocket depth and clinical
attachment level



Comparison of radiographic bone fill between two groups
and the changes after 6 months

Comparison between Simvastatin release profile the
changes by time within each group



LIST OF FIGURES

Figure no. Page no.

Figure Lo.ccoeeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiinecinnee, 14
Complexes of bacteria found in dental plaque
Figure 2..ccveiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiieecinnees 39

Periodontal chart done for patient at second visit (baseline
visit) representing the selected.

7 42
The simvastatin methylcellulose gel local.

Figure 4.....ceiiiiiiiiiiiiiiiiniiiiiiiniiciiinnnricscnnnnnes 44

The simvastatin in situ implant delivery system.

Figure S...eeviiiiiiiiiiiiiiiiiiiiiiiiinniiiiinnnnicesennnns 46

Position aiming device and a stent

Figure 6......cccovvviniiiiiiiinniiiiiiinniiciesennicnncnes 48

Injection of interventions in study sites.

Figure 7...uueiiiiiiiiniiiiiiiniiiiinneicosennnscosnnnes 49

Periopaper placement in the pocket.

Figure 8.....cviiiiiiiiiiiiiiiniiiiiiiniiiciinnnicesnnnnes 53

Measuring PD and CAL



Baseline radiograph digitized image.

Figure 10....cciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeiinnen. 56
The method of GCF sample collection using periopaper
Figure 11...cciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieniinnees 57
Samples stored in Eppendorf tubes.

Figure 12....cciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeinnen S8
HPLC device

Figure 13....ceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeinnen 59
Extraction of the drug from the periopaper

Figure 14....ccciiiirniiiiiiiiniiiiiinneiiiiinnneiicesnnnsones 60
Sonifocation device.

Figure 15...cciiiiiiiiiiiiiiiniiiiiinnniiiiinnnicsssnnscccnes 61
HPLC sample preparation

Figure 16.....ccccviiiiniiiiniiiiiiiiiiiiiiiiiiiiiiieiiinnenn 62
Sample to be placed in HPLC device

Figure 17...cciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieeenns 68

Bar chart showing mean values of Plaque Index in both
groups at all study intervals.



Figure 18....cciiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiniciineennne. 70

Bar chart showing mean values of gingival index in both

groups at all study intervals.
Figure 19....cciiviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieninee. 72

Bar chart showing mean values of Probing depth in both

groups at all study intervals.
Figure 20.....cciiiiiiiiiiiiiiiiiiiiiiiiiiniiiinicinniennes 74

Bar chart showing mean values of clinical attachment level

gain in both groups at all study intervals.
Figure 21....cciiiiinniiiiiiinniiiiinnneiiciinnnrcccnnnns 76

Bar chart showing percentage of change in pocket depth in
both groups.

Figure 22....cciiiiinniiiiiinniiiiienneiiciennnnicosennnes 76

Bar chart showing percentage of change in clinical

attachment level in both groups
Figure 23....ciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieinnenn 79

Bar chart showing mean values of marginal bone height in

both groups at baseline and after 6months.



Figure 24.....ccviieiiiiiiiiiiiiiiiiiiiiiiiiinecinnees 80

Bar chart showing the mean percentage of change of
marginal bone height in both groups.

Figure 25...cciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinicinnnen. 82

Line graph showing the effect of time on crevicular fluid
concentration in both groups

Figure 26......ccceviiiiiiiiniiiiiiiiiiiniiiinnninnnn 83

Bar chart showing the percentage of change of simvastatin
release profile in both groups

FigUre 27....ueiiiiiiiiniiiiiinnniiniinnniccsennnnes 84
Probing depth at baseline
Figure 28.....ccoiiiiiiiiiiiiniiiiiinniiciinnnennen 84

Periochart at baseline

Figure 29....ccceiiiiiiiiiiiiniiiiiiinniccicinnnnnns 84
Probing depth at 3 months

Figure 30....cccciiiiiiiiiiiiiiiiiiiiiiiiiiinieennn 85
Periochart at 3 months

Figure 31...cciiiiiiiniiiiiiinniiiiiiinnicecnennnnnes 85

Probing depth at 6 months

\



Figure 32....cciiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnennnes 85
Periochart at 6 months

Figure 33....ceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinneennes 86
Radiographic evaluation at baseline

Figure 34....cciiieiiiiiiiiiiiiiiiiiiiiiiniiinnnnen 86
Radiographic evaluation at 6 months

Figure 35....cciiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnns 87
Probing depth at baseline

Figure 36.....cccvvivviiiiiinnniiiiiinnnniciinnnnnnn 87
Periochart at baseline

Figure 37...cciiiiiiniiiiiiiniiiiiinnnniciennnnnes 87
Probing depth at 3 months

Figure 38....ccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnnn, 87
Periochart at 3 months

Figure 39....ccciviiiiiiiiiiiiiiiiiiiiiiniinnnn. 88

Probing depth at 6 months

VI



Figure 40......ccccceviiiiiiiiiiiiiiiiiiiinnennnn. 88
Periochart at 6 months

Figure 41....cciivviiiiniiiiiiiiiiiiiiiinnninnne 89
Radiographic evaluation at baseline

Figure 42....cciivviiiiiiiiiiiiiiiiiiiiinniinnne. 89

Radiographic evaluation at 6 months

VI



LIST OF ABBREVIATIONS

BMP-2 Bone morphogenic protein-2

BOP Bleeding on probing

CAL Clinical attachment level

(Ca);P; Calcium phosphate

CEJ Cemento-enamel junction

GCF Gingival crevicular fluid

Gl Gingival index

HMGCoA Hydroxy-methyl-glutaryl co-enzyme
A

IL Interleukin

LPs Lipopolysaccharides

Lir Leucine rich repeat

MMP Matrix metalloproteinase

NF-kb Nuclear factor kabba B

NSPT Non surgical periodontal treatment

OPG Osteoprotegerin

PD Probing depth

PI Plaque index

PGA Poly glycolic acid

PGE2 Prostaglandin E2

PLA Poly lactic acid

PLGA Poly (D,L-lactic-co-glycolic acid)

PMNS Polymorphonuclear Leukocytes

RANKL Receptor activator of nuclear factor
kappa-B ligand

TNF-a Tumor necrosis factor- a

VEGF Vascular endothelial growth factor

Xl




