


Editorial Board

Editor-in-Chief/Scientific Editor

Shankargouda Patil

BDS, MDS, PhD, FRCPath (UK), MFDS RCPS(Glasgow), FICD, FPFA

College of Dental Medicine, Roseman University of Health Sciences,

South Jordan, UTAH-84095, USA

eic.wjoud@jaypeejournals.com

Associate Scientific Editor

Dr Beena Rani Goel

MDS

President

International Academy of Rotary Endodontics, India

Matheus Coelho Bandeca

Brazil

Anil Sukumaran

BDS, MDS, PhD, FDS RCPS (Glas), FICD, FPFA

Professor and Consultant

Division of Periodontics, Department of PDS

College of Dentistry, Prince Sattam Bin Abdulaziz University

Riyadh, Kingdom of Saudi Arabia

Clinical Editor

Marco Ferrari

MD, DDS, PhD

Professor

Department of Prosthodontics & Dental Materials and Dean

School of Dental Medicine, University of Siena

Italy

Editor-at-large

Raghunath Puttaiah

BDS, MPH

Professor

Department of Diagnostic Sciences

Texas A&M science centre, Baylor college of Dentistry

Texas, USA

Honorary Editor

Renato De Toledo Leonardo

Professor

Departament of Endodontics

Araraquara Dental School, UNESP

Araraquara, Brazil

Indian Editorial Board

World Journal of Dentistry

 REGISTER
     

 LOGIN

7/22/25, 1:22 PM Editorial Board

https://www.wjoud.com/editorialBoard/WJOUD 1/6

https://www.wjoud.com/journalDetails/WJOUD
https://www.wjoud.com/journalDetails/WJOUD
https://www.wjoud.com/journalDetails/WJOUD
https://www.wjoud.com/journalDetails/WJOUD
mailto:eic.wjoud@jaypeejournals.com
https://manuscript.jaypeejournals.com/login/index.do?journalCode=WJOUD&register=1
https://manuscript.jaypeejournals.com/login/index.do?journalCode=WJOUD


KS Nagesh

Dean, Professor and Head of Oral Medicine and Radiology

RV Dental College, Jayanagar, Bangalore

Anita Borges

COE Histopathology, Consultant Histopathologist

Asian Institute of Oncology, S L Raheja Hospital and SRL Diagnostics,

Mumbai, Maharashtra, India

Rohit Shetty

BDS, MDS

Professor

Department of Prosthodontics

KLE Society’s Institute of Dental Sciences

Bangalore, India

Arvind Shenoy

MDS

Professor

Department of Endodontics

Bapuji Dental College & Hospital

India

Nikhil Marwah

Professor and Head

Department of Pediatric Dentistry

Mahatma Gandhi Dental College

Jaipur, Rajasthan, India

dr.nikhilmarwah@gmail.com

A Raghu

Professor

Oral Pathology and Microbiology

Manipal College of Dental Sciences

Manipal, Karnataka, India

Ajay Kakkar

Private Practitioner

Periodontist and Implantologist

Mumbai, Maharashtra, India

Amita Hegde

Professor and Head

Pedodontics & Preventive Dentistry

AB Shetty Dental College

Mangalore, Karnataka, India

Anand Krishna

Implantologist and Private Practitioner

Bengaluru, Karnataka, India

Anant Raj

Professor and Head

Pedodontics, RV Dental College

Bengaluru, Karnataka, India

Ashith Acharya

Associate Professor and Head

Forensic Odontology

SDM College of Dental Sciences & Hospital

Dharwad, Karnataka, India

Chandrashekar J

Professor and Head

Department of Community Dentistry

Amrita School of Dentistry

Cochin, Kerala, India

DS Mehta

Professor

Department of Periodontics

Bapuji Dental College

Dharwad, Karnataka, India

Girish Giraddi

Professor and Head

Oral and Maxillofacial Surgery

Government Dental College

Bangalore, Karnataka, India

Gopi Krishna

Professor and Head

Dept of Conservative Dentistry and Endodontics

Thai Mookambikai Dental College

Chennai, Tamil Nadu, India

GV Ravi

Oral Surgeon and Private Practitioner

Deira

Dubai

Hemanth M

Professor

Orthodontics

Dayanand Sagar College of Dental Sciences

Bangalore, India

Karthik Venkatraghavan

Professor and Head

Pedodontics & Preventive Dentistry

D.A.Pandu Memorial R V Dental College

Bangalore, Karnataka, India

K Rangnathan

Professor and Head

Oral & Maxillofacial Pathology

Ragas Dental College and Hospital

Chennai, Tamil Nadu, India

K Uma

Professor and Head

Oral Pathology and Microbiology

KLE Vishwanath Katti Institute of Dental Sciences

Bangalore, Karnataka, India

KG Bhat

Professor

Microbiology

Maratha Mandal College

Belgaum, India

M Veerabahu

Professor and Head

Oral and Maxillofacial Surgery

Ragas Dental College and Hospital

Chennai, Tamil Nadu, India

Manoj Rajan

Director

Prosthodontics

Dr. Smilez Dental Centers

Chennai, Tamil Nadu, India

Meenakshi S Kher

Private Practitioner

Mumbai, Maharashtra, India

MS Muthu

Professor & HOD

Murali H Rao

Professor

7/22/25, 1:22 PM Editorial Board

https://www.wjoud.com/editorialBoard/WJOUD 2/6

mailto:dr.nikhilmarwah@gmail.com


Indian Advisory Board

Peadodontics, Faculty of Dental Sciences

Sri Ramachandra University

Chennai, Tamil Nadu, India

Conservative Dentistry and Endodontics

D.A. Pandu Memorial R V Dental College

Bangalore, Karnataka, India

Nadeem Bijle

Assistant Professor

Peadiatric and Laser Dentist

King Khalid University College of Dentistry

Riyadh, Saudi Arabia

NS Yadav

Professor

Prosthodontics

Peoples Dental Academy

Bhopal, Madhya Pradesh, India

P Praveen

Professor

Pedodontics

RV Dental College

Bangalore, India

Preeti Kore

Professor

Conservative Dentistry and Endodontics

KLE Vishwanath Katti Institute of Dental Sciences

Belgaum, Karnataka, India

Rajesh Naik

Professor

Periodontology and Oral Implantology

AECS Maaruti Dental College

Bangalore, Karnataka, India

Rajkumar JC

Professor

Oral Surgery

VS Dental College

Bangalore, India

Ravikiran Ongole

Professor

Oral Medicine and Radiology

Manipal College of Dental Sciences

Bangalore, Karnataka, India

RS Puranik

Professor and Head

Oral Pathology and Microbiology

P. M. Nadagouda Memorial Dental College and Hospital

Bagalkot, Karnataka, India

Rushabh Dagli

Associate Professor(Reader)

Public health Dentistry

Vyas Dental College and Hospital

Jodhpur, Rajasthan, India

RV Subramanyam

Professor and Head

Oral Pathology and Microbiology

Anil Neerukonda Institute of Dental Sciences

Visakhapatnam, Andhra Pradesh, India

S Jayachandran

Professor and Head

Oral Medicine and Radiology

Tamilnadu Govt. Dental College

Chennai, Tamil Nadu, India

Sharad Kamat

Professor

Department of Conservative Dentistry and Endodontics

Bharathi Vidyapeeth Deemed University Dental College and Hospital

Wanlesswadi,Sangli, Maharashtra, India

Shrikant Shindre

Private Practitioner

Orthodontics

Bangalore, India

Mahesh Verma

BDS, MDS

Professor

Maulana Azad institute of dental sciences

New Delhi, India

Anup Kanase

Professor

Department of Dentistry

Maulana Azad Medical College

New Delhi, India

Bharat Shetty

Professor & HOD

Prosthodontics & Crown & Bridge

AJ Institute of Dental Sciences

Mangalore, Karnataka, India

Bhasker Rao

Chief Mentor and Clinical Director

Vasan Dental Hospitals Pvt Ltd

Bangalore, Karnataka, India

Jayakar Shetty

Professor

Department of Prosthodontics

AECS Maaruti Dental College

Bangalore, Karnataka, India

KK Mistry

Private Practitioner

India

Moni Abraham Kuriakose

Professor and Vice Chairman

Narayana Hrudayalaya Health City

Bangalore, Anekal, India

Om P Kharbanda

Professor and Head

Department of Orthodontics

All India Institute of Medical Sciences

New Delhi, India

Pradeep Chandra Shetty

Private Practitioner

7/22/25, 1:22 PM Editorial Board

https://www.wjoud.com/editorialBoard/WJOUD 3/6



International Editorial/Advisory Board

Dubai

Professor Saman Warnakulasuriya

PhD, FDSRCS (Eng), DSc

Emeritus Professor of Oral Medicine and Experimental Pathology at King's

College London, UK

Cancer & Addiction Research

0000-0003-2103-0746

Ziad Salameh

DDS, MSc, PhD

Chairperson/Professor

Department of Research/Department of Prosthodontics

Faculty of Dental Medicine, Lebanese University

Beirut, Lebanon

Soodabeh Kimyai

Professor of Operative Dentistry

Tabriz University of Medical Sciences

Iran

Adirek Wongsa

Chairman

LOC, FDI,FDI Annual World Dental Congress

Bangkok, Thailand

Adrian YAP

Head & Senior Consultant

Department of Dentistry

Jurong Health Services

Jurong, Singapore

Anil Kumar Reddy

Professor

Department of Pediatric Dentistry

Baylor College of Dentistry

Dallas, USA

Ashok Patel

Implantologist and Private Practitioner

Boston, USA

Bodo Hoffmeister

Professor and Head

Department of Craniomaxillofacial Surgery

Surgical Navigation, Charite Universitatsmedizin

Berlin, Germany

Carlos Rocha Gomes Torres

Professor

Department of Restorative Dentistry

Sao Paulo State University - UNESP

Sao Paulo, Brazil

Chris Chen

Private Practitioner

Taiwan, China

David A Reznik

Chief of Dental Services, Director

Oral Health Center, Infectious Disease Program

Grady Health System USA Emory University School of Medicine

Atlanta, Georgia, USA

Dean Vafiadis

Clinical Associate Professor

Periodontics and Implant Dentistry

New York University College of Dentistry

New York, USA

Frieda Pickett

Associate Professor

Graduate Dental Hygiene Division

Idaho State University

Butler, USA

Geetika Chawla

Private Practitioner

Orthodontics

USA

Hamid Zafarzadeh

Professor

Department of Endodontics

Dental Research Center, Mashhad University of Medical Sciences

Mashhad, Iran

Hardy Limeback

Professor and Head

Department of Preventive Dentistry

University of Toronto

Toronto, Canada

James H Doundoulakis

Assistant Clinical Professor, Director of Implant Prosthetics

Mount Sinai Hospital

New York, USA

Joseph R Greenberg

Clinical Professor of Periodontics

Department of Periodontics

University of Pennsylvania

Pennsylvania, USA

Kal Ajlouni

Professor

Department of Prosthodontics

Baylor College of Dentistry

Dallas, USA

Diampo J Lim

Professor

Department of Oral and Maxillofacial Surgery

University of Osaka

Osaka, Japan

James Bahcall

Professor

American Board of Endodontics

College of Dental Medicine, Midwestern University

Chicago, USA

James Chin-Chien Lee

Past President

Asia-Pacific Dental Federation

National Liasion Officer

Taiwan, China

Kate(Ekaterina) Fabrikant

Professional and Scientific Relations manager

Oral Care CEEMEA - Procter & Gamble

Kenji Yoshida

Professor

Department of Oral and Maxillofacial Surgery

7/22/25, 1:22 PM Editorial Board

https://www.wjoud.com/editorialBoard/WJOUD 4/6



International College of Dentists

Switzerland, Europe

School of Dentistry, Aichi Gakuin University

Aichi, Nisshin, Japan

Kenneth A Malament

prosthodontics

Department of prosthodontics

Boston Prosthodontics Dental Group

Boston, Germany

Kumar Subramanium

Private Practitioner

Columbus, USA

Laxman Samarnayake

Head and Professor

Oral Microbiomics and Infection

University of Queensland, School of Dentistry

Herston, Australia

Rainer Seeman

Senior Lecturer

Department of Preventive

Restorative and Pediatric Dentistry, School of Dental Medicine, University

of Bern

Berlin, Switzerland

Marilyn Ward

Global Director

Education for Discus Dental

Inc. Los Angeles, USA

ME Parker

Private Practitioner

South Africa

Markus Balkenhol

DMD

Department of Prosthetic Dentistry

School of Dental Medicine, Justus-Liebig University

Giessen, Germany

Murali Shrinivasan

Lecturer/Research Associate

Gerodontology & Removable Prosthodontics

Dental School, University of Geneva

Geneva, Switzerland

Oliver Hennedige

Executive Director

International College of Continuing Dental Education

Singapore

Peter Reichart

Professor and Chairman

Department of Oral Surgery and Dental Radiology

University of Berlin

Berlin, Germany

Petra Guess

Professor

Department of Prosthodontics

University of Freiberg

Freiberg, Germany

Loren Kline

Professor

Department of Dentistry

Division of Oral Biology, University of Alberta

Alberta, Canada

Prasad Amartunga

Professor

Department of Oral Pathology

University of Peradeniya

Peradeniya, Sri Lanka

Julio Cesar Reynafarje Reyna

Private Practitioner

Peru, Brazil

Mahmood Shah

Private Practitioner

Pakistan

Praveen Arany

Assistant Clinical Investigator

Cell Regulation and Control Unit

National Institutes of Health/NIDCR

Bethesda, USA

Raed Ajlouni

Professor

General Dentistry

Texas A&M University Baylor College of Dentistry

Texas, Dallas, USA

Rafael beolchi

Dental Assistant

Restorative Dentistry

College of Dentistry, Universidade Estadual Paulista

Sao Paulo, Brazil

Reji Mathew

Assistant Professor

Oral and Maxillofacial Radiology

Midwestern University Clinics

Lombard, USA

Stace Lind

Associate Professor

Implants, Tissue Grafting, Prosthodontics, Cosmetics and Occlusion

University of Technology, Jamaica,Academy of General Dentistry, Heritage

Dental

Centennial, USA

Steve Senia

Executive Director

Philips Oral Health care

Discus Dental

Texas, USA

Vesna Miletic

Assistant Professor

Department of Restorative Odontology and Endodontics

University of Belgrade, School of Dental Medicine

Belgrade, Serbia

Vladimir Shoukov

Private Practitioner

Russia

Walter Dias

Private Practitioner

Naperville

USA

7/22/25, 1:22 PM Editorial Board

https://www.wjoud.com/editorialBoard/WJOUD 5/6



Managing Editor

Dr Ayushi Goyal

Ph.D (Applied Microbiology and Biotechnology)

Managing Editor

Jaypee Brothers

Jaypee

ayushi.goyal@jaypeebrothers.com

Zeyad Salemeh

Professor and Chairman

Prosthodontics, School of Dentistry

Lebanese University

Beirut, Lebanon

Naveed R Qureshi

Private Practitioner

Pakistan

Sushil Koirala

Founding president and Esthetic Dentist

Vedic Institute of Smile Aesthetics

Nepal

Qian Wang

Associate Professor

Department of Biomedical Sciences

Texas A&M University Baylor College of Dentistry

Texas, USA

Dr. Luca TESTARELLI

DDS, PhD.

Department of Dental and Maxillofacial Sciences

School of Dentistry, University La Sapienza, Rome, Italy

Dott Mario Dioguardi

Post-Doctoral Fellowship at the Department of Clinical Experimental

Medicine

University of Foggia, Italy

Seracchiani Marco

Studio associato Leone Paladini – Via Piero Gobetti 9, Civitavecchia,

Università Campus Bio Medico di Roma, Via Alvaro del Portillo, Dental Gaia

– Via della Magliana 1322, Studio Odontoiatrico Seracchiani, Via Antonio

Tempesta 190 - Rome (RM), Italy

Dr Deepak Mehta

Assistant Professor

Department of Preventive & Restorative Dentistry

College of Dental Medicine, University of Sharjah

Sharjah, UAE

Marcos Roberto Tovani Palone

Department of Research Analytics, Saveetha Dental College and Hospitals,

Saveetha Institute of Medical and Technical Sciences, Chennai, Tamil

Nadu, India

marcos_palone@hotmail.com

Rodolfo Reda

DDS

Department of Oral and Maxillo-Facial Sciences, Sapienza University of

Rome

Rome, Italy

rodolforeda17@gmail.com

Giovanni Dondi dall'Orologio

Chair and Associate Professor

Conservative Dentistry

School of Dentistry, University of Bologna

Thirumal Raj Ayyappan

B.D.S., M.D.S., Ph.D.

Assistant Professor

Department of Oral and Maxillofacial Surgery and Diagnostic Sciences,

Faculty of Dentistry,

Najran University, Najran, Kingdom of Saudi Arabia

orcid.org/0000-0002-1079-1024

H o m e A b o u t  J o u r n a l C u r re n t  I s s u e A l l  I s s u e s C o n t a c t Po l i c y

©  J a y p e e  B r o t h e r s  M e d i c a l  P u b l i s h e r s  ( P )  LT D.

7/22/25, 1:22 PM Editorial Board

https://www.wjoud.com/editorialBoard/WJOUD 6/6

mailto:ayushi.goyal@jaypeebrothers.com
mailto:marcos_palone@hotmail.com
mailto:rodolforeda17@gmail.com
https://www.wjoud.com/journalDetails/WJOUD
https://www.wjoud.com/journal/WJOUD/page/about
https://www.wjoud.com/journal/WJOUD
https://www.wjoud.com/lov/WJOUD
https://www.wjoud.com/journal/WJOUD/page/Contact-Us
https://www.wjoud.com/journal/WJOUD/page/policy
https://www.facebook.com/jaypeemedicalpublishers1
https://www.twitter.com/jaypeejournals
https://in.linkedin.com/company/jaypeejournals
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://www.jaypeejournals.com/
https://www.jaypeejournals.com/


SEARCH WITHIN CONTENT

Search for...



Advanced Search  Search on

Google

FIND ARTICLE

Volume / Issue



ONLINE FIRST

13 2

Archive

VOLUME  16 (2025) 

VOLUME  15 (2024) 

VOLUME  14 (2023) 

VOLUME  13 (2022) 

VOLUME  12 (2021) 

VOLUME  11 (2020) 

VOLUME  10 (2019) 

VOLUME  9 (2018) 

VOLUME  8 (2017) 

VOLUME  7 (2016) 

VOLUME  6 (2015) 

VOLUME  5 (2014) 

VOLUME  4 (2013) 

VOLUME  3 (2012) 

VOLUME  2 (2011) 

VOLUME  1 (2010) 

Related articles

VOLUME 13 , ISSUE 2 ( March-
April, 2022 ) > List of Articles

Next>  Last>>

Sort by

Influence of Platelet Concentrates on Postextraction Socket
Healing: A Literature Review
By: Sheetal Kumar Rudrappa, Prem Karthick B, Mazen A Almasri, Zohaib Khurshid, Saiid Elshafey M Beshir, Vivek Pawar
VOLUME 13 , ISSUE 2

  

World Journal of Dentistry

Management of Facial Subcutaneous Emphysema during
Third Molar Surgery: A Case Report
By: Giulia Petroni, Fabrizio Zaccheo, Alfredo Passaretti, Shilpa H Bhandi, Dario Di Nardo, Andrea Cicconetti
VOLUME 13 , ISSUE 2

  

World Journal of Dentistry

Influence of Disinfectants Use on Removable Oral Prosthesis:
An In Vitro Study
By: Anjana Raut, Sunayana Priyadarshini
VOLUME 13 , ISSUE 2

  

World Journal of Dentistry

Assessment of Oral Health-related Quality of Life among
Patients Who have Undergone Orthodontic Treatment in Navi
Mumbai
By: Samridhi Vyas, Madhura Pednekar, Vaibhav Thakkar, Divij Joshi, Sabita Ram, Rachna Darak, Prathamesh Fulsundar
VOLUME 13 , ISSUE 2

  

World Journal of Dentistry

Knowledge, Attitudes and Practices about HIV: A Pilot Study
among Tunisian Dentists
By: Amira Besbes, Wafa Nasri, Rabaa Nafti, Cyrine Bennasrallah
VOLUME 13 , ISSUE 2

  

World Journal of Dentistry

An In Vitro Evaluation of Antibacterial and Smear Layer
Removal Efficacy of Silver Nanoparticles as Final Irrigant
against Enterococcus Faecalis
By: Reshma Rajasekhar, Baby James, Aravindan Devadathan, Varsha M Sebastian, Midhula Sathyan
VOLUME 13 , ISSUE 2

  

World Journal of Dentistry

2

0

2

0

3

6

World Journal of Dentistry

 REGISTER
     

 LOGIN

7/22/25, 1:22 PM World Journal of Dentistry

https://www.wjoud.com/abstractArticleContentBrowse?abstractArticle=abstractArticle&jpdAbstractArticle=&documentType=Article&jCode=WJOUD&jid=12&art_volume=13&art_issue=2 1/2

https://www.wjoud.com/advSearchAction?jCode=WJOUD
javascript:googleSearch()
javascript:googleSearch()
javascript:googleSearch()
https://www.wjoud.com/journal/aop/WJOUD/1
https://www.wjoud.com/abstractArticleContentBrowse?abstractArticle=abstractArticle&jpdAbstractArticle=&documentType=Article&jCode=WJOUD&jid=12&art_volume=16
https://www.wjoud.com/abstractArticleContentBrowse?abstractArticle=abstractArticle&jpdAbstractArticle=&documentType=Article&jCode=WJOUD&jid=12&art_volume=15
https://www.wjoud.com/abstractArticleContentBrowse?abstractArticle=abstractArticle&jpdAbstractArticle=&documentType=Article&jCode=WJOUD&jid=12&art_volume=14
https://www.wjoud.com/abstractArticleContentBrowse?abstractArticle=abstractArticle&jpdAbstractArticle=&documentType=Article&jCode=WJOUD&jid=12&art_volume=13
https://www.wjoud.com/abstractArticleContentBrowse?abstractArticle=abstractArticle&jpdAbstractArticle=&documentType=Article&jCode=WJOUD&jid=12&art_volume=12
https://www.wjoud.com/abstractArticleContentBrowse?abstractArticle=abstractArticle&jpdAbstractArticle=&documentType=Article&jCode=WJOUD&jid=12&art_volume=11
https://www.wjoud.com/abstractArticleContentBrowse?abstractArticle=abstractArticle&jpdAbstractArticle=&documentType=Article&jCode=WJOUD&jid=12&art_volume=10
https://www.wjoud.com/abstractArticleContentBrowse?abstractArticle=abstractArticle&jpdAbstractArticle=&documentType=Article&jCode=WJOUD&jid=12&art_volume=9
https://www.wjoud.com/abstractArticleContentBrowse?abstractArticle=abstractArticle&jpdAbstractArticle=&documentType=Article&jCode=WJOUD&jid=12&art_volume=8
https://www.wjoud.com/abstractArticleContentBrowse?abstractArticle=abstractArticle&jpdAbstractArticle=&documentType=Article&jCode=WJOUD&jid=12&art_volume=7
https://www.wjoud.com/abstractArticleContentBrowse?abstractArticle=abstractArticle&jpdAbstractArticle=&documentType=Article&jCode=WJOUD&jid=12&art_volume=6
https://www.wjoud.com/abstractArticleContentBrowse?abstractArticle=abstractArticle&jpdAbstractArticle=&documentType=Article&jCode=WJOUD&jid=12&art_volume=5
https://www.wjoud.com/abstractArticleContentBrowse?abstractArticle=abstractArticle&jpdAbstractArticle=&documentType=Article&jCode=WJOUD&jid=12&art_volume=4
https://www.wjoud.com/abstractArticleContentBrowse?abstractArticle=abstractArticle&jpdAbstractArticle=&documentType=Article&jCode=WJOUD&jid=12&art_volume=3
https://www.wjoud.com/abstractArticleContentBrowse?abstractArticle=abstractArticle&jpdAbstractArticle=&documentType=Article&jCode=WJOUD&jid=12&art_volume=2
https://www.wjoud.com/abstractArticleContentBrowse?abstractArticle=abstractArticle&jpdAbstractArticle=&documentType=Article&jCode=WJOUD&jid=12&art_volume=1
https://www.wjoud.com/abstractArticleContentBrowse?paginateValue=2&abstractArticle=abstractArticle&jpdAbstractArticle=&documentType=Article&jCode=WJOUD&jid=12&art_volume=13&art_issue=2&art_page=&numberResult=10&id=&sortType=
https://www.wjoud.com/abstractArticleContentBrowse?paginateValue=2&abstractArticle=abstractArticle&jpdAbstractArticle=&documentType=Article&jCode=WJOUD&jid=12&art_volume=13&art_issue=2&art_page=&numberResult=10&id=&sortType=
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31438/abstractArticle/Article
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31438/abstractArticle/Article
https://www.wjoud.com/journalDetails/WJOUD
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31437/abstractArticle/Article
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31437/abstractArticle/Article
https://www.wjoud.com/journalDetails/WJOUD
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31436/abstractArticle/Article
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31436/abstractArticle/Article
https://www.wjoud.com/journalDetails/WJOUD
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31435/abstractArticle/Article
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31435/abstractArticle/Article
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31435/abstractArticle/Article
https://www.wjoud.com/journalDetails/WJOUD
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31434/abstractArticle/Article
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31434/abstractArticle/Article
https://www.wjoud.com/journalDetails/WJOUD
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31433/abstractArticle/Article
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31433/abstractArticle/Article
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31433/abstractArticle/Article
https://www.wjoud.com/journalDetails/WJOUD
https://badge.dimensions.ai/details/doi/10.5005/jp-journals-10015-1899?domain=https://www.wjoud.com
https://badge.dimensions.ai/details/doi/10.5005/jp-journals-10015-1907?domain=https://www.wjoud.com
https://badge.dimensions.ai/details/doi/10.5005/jp-journals-10015-1910?domain=https://www.wjoud.com
https://badge.dimensions.ai/details/doi/10.5005/jp-journals-10015-1908?domain=https://www.wjoud.com
https://badge.dimensions.ai/details/doi/10.5005/jp-journals-10015-1919?domain=https://www.wjoud.com
https://badge.dimensions.ai/details/doi/10.5005/jp-journals-10015-1913?domain=https://www.wjoud.com
https://manuscript.jaypeejournals.com/login/index.do?journalCode=WJOUD&register=1
https://manuscript.jaypeejournals.com/login/index.do?journalCode=WJOUD


Evaluation of the Perception of Oral Maxillofacial Surgery
among Other Dental Specialties in King Abdulaziz University,
Saudi Arabia
By: Mazen A Almasri
VOLUME 13 , ISSUE 2

  

World Journal of Dentistry

Comparative Analysis of Retention and Bite Force in
Completely Edentulous Patients with Torus Palatinus
Restored with Two Different Denture Designs
By: Bindu Vaithilingam, Jayashree Mohan, Kamaraj Loganathan, Madhuniranjanswamy, Tina Varghese, Abin Varghese
VOLUME 13 , ISSUE 2

  

World Journal of Dentistry

Evaluating the Quality of Root Canal Obturation Performed by
Undergraduate Dental Students: A Retrospective Clinical
Study
By:
VOLUME 13 , ISSUE 2

  

World Journal of Dentistry

Evaluation of Cytocompatibility of Thermopolymerized
Denture Base Copolymer Containing a Novel Ring-opening
Oxaspiro Comonomer
By: Ramajayam Sasikala, Jayaraman Raghunathan, Vellingiri LalithaManohari, Kandasamy Baburajan
VOLUME 13 , ISSUE 2

  

World Journal of Dentistry

0

1

5

1

Next>  Last

Home About  Journa l Current  Issue Al l  Issues Contact Pol icy   

©  J a y p e e  B r o t h e r s  M e d i c a l  P u b l i s h e r s  ( P )  LT D .

7/22/25, 1:22 PM World Journal of Dentistry

https://www.wjoud.com/abstractArticleContentBrowse?abstractArticle=abstractArticle&jpdAbstractArticle=&documentType=Article&jCode=WJOUD&jid=12&art_volume=13&art_issue=2 2/2

https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31432/abstractArticle/Article
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31432/abstractArticle/Article
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31432/abstractArticle/Article
https://www.wjoud.com/journalDetails/WJOUD
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31431/abstractArticle/Article
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31431/abstractArticle/Article
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31431/abstractArticle/Article
https://www.wjoud.com/journalDetails/WJOUD
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31430/abstractArticle/Article
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31430/abstractArticle/Article
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31430/abstractArticle/Article
https://www.wjoud.com/journalDetails/WJOUD
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31429/abstractArticle/Article
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31429/abstractArticle/Article
https://www.wjoud.com/abstractArticleContentBrowse/WJOUD/12/13/2/31429/abstractArticle/Article
https://www.wjoud.com/journalDetails/WJOUD
https://badge.dimensions.ai/details/doi/10.5005/jp-journals-10015-1900?domain=https://www.wjoud.com
https://badge.dimensions.ai/details/doi/10.5005/jp-journals-10015-1904?domain=https://www.wjoud.com
https://badge.dimensions.ai/details/doi/10.5005/jp-journals-10015-1906?domain=https://www.wjoud.com
https://badge.dimensions.ai/details/doi/10.5005/jp-journals-10015-1901?domain=https://www.wjoud.com
https://www.wjoud.com/abstractArticleContentBrowse?paginateValue=2&abstractArticle=abstractArticle&jpdAbstractArticle=&documentType=Article&jCode=WJOUD&jid=12&art_volume=13&art_issue=2&art_page=&numberResult=10&id=&sortType=
https://www.wjoud.com/abstractArticleContentBrowse?paginateValue=2&abstractArticle=abstractArticle&jpdAbstractArticle=&documentType=Article&jCode=WJOUD&jid=12&art_volume=13&art_issue=2&art_page=&numberResult=10&id=&sortType=
https://www.wjoud.com/journalDetails/WJOUD
https://www.wjoud.com/journal/WJOUD/page/about
https://www.wjoud.com/journal/WJOUD
https://www.wjoud.com/lov/WJOUD
https://www.wjoud.com/journal/WJOUD/page/Contact-Us
https://www.wjoud.com/journal/WJOUD/page/policy
https://www.facebook.com/jaypeemedicalpublishers1
https://www.twitter.com/jaypeejournals
https://in.linkedin.com/company/jaypeejournals
https://www.jaypeejournals.com/
https://www.jaypeejournals.com/


© The Author(s). 2022 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (https://creativecommons.
org/licenses/by-nc/4.0/), which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give appropriate credit to 
the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain 
Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

ORIGINAL RESEARCH

quite expensive when compared to the fabrication price of HA 
from bovine bone. One method of fabricating HA from bovine 
is the calcination method. The calcination method with thermal 
decomposition is easy to do and can produce HA in the form of 
nanorods.10

Bovine hydroxyapatite fabricated from bovine bone has shown 
potential as socket preservation material; still, it needs to be tested 
both elementally and structurally to prove its biological function. 
SEM is a tool that provides very accurate microscopic images 
of material. SEM could analyze organic and inorganic material 
on a nanometer to micrometer scale. EDX test could be done 
while doing SEM analysis. EDX test measures the X-ray pattern 

In t r o d u c t I o n

Tooth extraction is the second most frequently performed dental 
procedure in Indonesia, covering 7.9% of all dental procedures 
on research done by the Ministry of Health in 2018.1 After tooth 
extraction, the dimensions of the alveolar bone will decrease 
by 30% due to resorption.2,3 Socket preservation was carried out to 
maintain the dimensions of the postextraction alveolar bone socket. 
Socket preservation material in the form of bone graft could come 
from natural or synthetic materials.4 Natural socket preservation 
materials are easier to obtain and do not require complex or 
expensive processing to be fabricated.5 Natural grafts can be in 
the form of autografts from the patient’s body, allografts from the 
same species, and xenografts.

Human bone consists of 70% inorganic components, most 
of which are HA crystals and 30% organic components, most 
of which are type 1 collagen.5 Alveolar bone consists of 67% 
inorganic material and 33% organic material.6 HA [calcium 
hydroxyapatite (Ca10(PO4)6(OH)2] is the main inorganic compound 
that composes various hard tissues such as bones, teeth, dentin, 
and others. Currently, the demand for HA as a bone graft is very 
high. Due to the limited supply of HA autograft and allograft, HA 
from xenograft was developed.7 Xenograft is a graft taken from 
a different species from the recipient, such as an animal.8 There 
are two categories of HA xenografts that are often used, namely 
synthetic and natural. One of the natural sources of this material 
is bovine bone.9 In the field of dentistry, several commercial 
products use HA as a bone graft.5 The price of commercial HA is 
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Ab s t r Ac t
Aim: This research aimed to fabricate and characterize bovine hydroxyapatite (BHA) crystal by using scanning electron microscope-energy 
dispersive X-ray (SEM-EDX) and X-ray diffraction (XRD) test for the evaluation of its potential as socket preservation material.
Materials and methods: Bovine hydroxyapatite was fabricated from bovine cancellous bone that was washed and cut into small pieces. The 
bone was placed in an ultrasonic cleaner to remove the fat, heated in the oven at 1000°C for 1 hour and dried. The bone was then grounded 
into a powder and sieved through 150 µm sieves. Powdered BHA was then analyzed with SEM-EDX to analyze the structure and content of the 
HA element, and an XRD test was used to analyze the HA crystal.
Results: From the SEM test, BHA had a crystalline particle with hexagonal crystal with an average size of 197 µm. The EDX test indicated BHA 
has the elements of carbon (C) (50.71%), oxygen (O) (34.59%), sodium (Na) (0.35 %), magnesium (Mg) (0.35%), phosphorus (P) (4.29%), calcium 
(Ca) (8.97%), and niobium (Nb) (0.74%). The XRD test showed that BHA contains hydroxyapatite (HA) crystal with 66% crystallinity degree.
Conclusion: The BHA was successfully fabricated through the process of calcination. Based on the characterization and analysis using SEM-EDX 
and XRD tests of BHA, it had the potential as socket preservation material to preserve alveolar bone after tooth extraction.
Clinical significance: The addition of BHA after tooth extraction has the potential to maintain alveolar bone quality and prevent dimension loss. 
This biomaterial helps and supports prosthesis treatment, such as implants, which need good alveolar bone quantity and quality.
Keywords: Biomaterial, Bovine hydroxyapatite, Socket preservation.
World Journal of Dentistry (2022): 10.5005/jp-journals-10015-2155
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distilled water 3–4 times to remove the toxic properties (Fig. 1G). 
Then dried again in an oven at a temperature of 60°–100°C until 
dry (Fig. 1H). After drying completely, the bone was ground with 
a bone miller until particles were formed (Fig. 1I). The fine and 
coarse particles were separated by a sieving machine with a size 
of 150 µm (Fig. 1J).

Specimen Characterization
After the fabrication of HA powder from bovine bone, then it was 
characterized by SEM-EDX and XRD.

Scanning Electron Microscopy-Electron Dispersive X-ray Test
Scanning Electron Microscope test was carried out at Fakultas 
Matematika dan Ilmu Pengetahuan Alam, Institut Teknologi 
Bandung (JEOL, JSM 6510-LA). A total of 0.1 gm of BHA material 
was used in this analysis. The sample was then coated with gold 
(fine coater JFC-1600) before testing. The prepared sample was 
inserted in the chamber and vacuumed in high vacuum mode 
with a 15 kV secondary electron imaging detector. Magnification 
was set to 10,000 and 20,000×, after which the focus X stigma 
and Y stigma were adjusted to refine the image. Then the surface 
morphology of the pores, size of the pores, and the shape of the 
pores were analyzed.

Electron Dispersive X-ray Test 
The samples in the SEM chamber were analyzed and mapped the 
chemical elements of the material using EDX spectroscopy (JEOL, 
JSM 6510-LA) at 10 µm magnification settings with 10 mm spacing. 
The results of the chemical element analysis are displayed in the 
form of graphs and color gradation maps.

emitted by the material to determine the chemical composition 
and quantity.11 XRD is a test for analyzing crystal structure, size, 
component, parameter, and degree of crystallinity by using an 
X-ray beam.12 XRD works by measuring diffracted X-ray angles 
emitted from the material to the detector.13 Therefore, the present 
study aimed to fabricate HA derived from bovine bone and see 
the characterization of this material with an SEM-EDX and XRD to 
analyze the potential of this material as a substitute for alveolar 
bone for socket preservation.

MAt e r I A l s A n d Me t h o d s

Universitas Airlangga, Faculty of Dental Medicine, Dr Soetomo 
Surabaya approved this research with ethical clearance No: 360/
HRECC.FODM/VII/2021. This research fabricated HA at the Tissue 
Bank of Rumah Sakit Umum Daerah (RSUD), Dr Soetomo Surabaya. 
Bovine bones used in this study were derived from female cow 
bones from farms in Malang, East Java, Indonesia. At first, the bovine 
bones were cleaned and washed from any blood clots. Then, the 
part of the cancerous bone that contains a lot of sponges was cut 
into small pieces as needed (Fig. 1A). Washing was carried out 
in detail using hydrogen peroxide (H2O2) (Fig. 1B). The bone was 
cleaned with an ultrasonic cleaner at a temperature of 60°C so that 
the fat would melt (Fig. 1C). Ultrasonic cleaning is repeated until 
the bone is completely clean of fat and the color becomes white. 
Washing was carried out again with distilled water to remove H2O2 
until it was clean (Fig. 1D). The bones were then dried at room 
temperature to minimize moisture content (Fig. 1E). Next, the 
powder was heated in a furnace with a temperature of 1000°C for 
1 hour (Fig. 1F). After the heating process, the bone was rinsed with 

Figs 1A to J: Process of fabrication HA from bovine bone: (A) Cutting of cancellous bovine bone; (B) Washing with H2O2; (C) Fat removal; (D) Washing 
with H2O2; (E) Drying at room temperature; (F) Burning in the oven; (G) Washing with distilled water; (H) Bone drying; (I) Bone grinding; (J) HA powder
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of the test shows favors that BHA has the shape, elements, and 
crystal structure of a bone formation that has potential as a socket 
preservation material.

dI s c u s s I o n

Tooth extraction will cause alveolar bone resorption, which could 
lead to dimension loss. Using graft material HA after extraction 
could help maintain alveolar bone height. Commercial natural HA 
is very expensive and hard to get for postextraction use. This study 
is aimed to create a cheaper and more readily available HA from 
bovine bone and analyze it using SEM-EDX and XRD. SEM-EDX test 
is to show the microscopic size and chemical component of HA 
crystal. XRD is used to characterize HA crystals.

Alveolar bone resorption can be divided into two stages. 
The first stage of this process is bone resorption which causes a 
decrease in bone dimensions. The second stage in this process is 
the remodeling of the buccal bone and woven bone, which will 
lead to more reduction in the dimensions of the alveolar bone. 
Alveolar bone disuse atrophy, decreases blood supply, and local 
inflammation also plays a role in bone resorption.14 Alveolar bone 
resorption complicates even the failure of placement of restorations 
such as implants. Implant placement requires ideal alveolar bone 
volume to achieve an adequate implant-to-bone ratio.15 Bone 
quality is also an important factor in the placement of implant 
restorations.16 Socket preservation material could come in many 
forms, such as HA powder from many sources. HA could come 
from allograft, xenograft, and alloplast. Allograft materials come 
from the same species but from a different individual. Allograft HA 
could come from frozen bone, freeze-dried bone, demineralized 
freeze-dried bone, and deproteinized bone. Xenograft material 
comes from a natural origin but from different species from the 
recipient. These include animal bones and coral. Alloplast is a graft 
that comes from a synthetic origin. Alloplast graft is made from 
calcium phosphates, glass ceramics, and polymers.17,18

Bovine bone has a morphology and structure that is similar to 
human bone. HA from bovine bone also has the same chemical 
composition as human bone.19 Bovine bone also has the main 
mineral of human bone, namely HA.20 HA extracted from bovine 
bone by thermal decomposition has good biocompatibility so that 
it can decompose naturally, can be absorbed naturally, and can be 
integrated with the bone. BHA is also more available, not limited 
to religious beliefs, and more economic.5 HA also has mechanical 

X-ray Diffraction Test
X-ray diffraction test was carried out at the National Research and 
Innovation Agency (BRIN) for Physics Serpong. A total of 1 gm of 
BHA powder was used in this study. The Bruker D8 XRD machine 
(Germany) with cobalt cathode is used with a scan range of 10–90° 
with a speed of 0.1 seconds/step.

re s u lts

In this study, the calcination method with thermal decomposition 
was used to extract HA from bovine bone to remove organic 
material. The bovine bone powder is heated in a furnace to 
a temperature of 1000°C for 1 hour until the organic matter 
evaporates.

Scanning Electron Microscopy-Electron Dispersive 
Test Results
Figure 2 is an SEM image of BHA at (A) 10,000× and (B) 20,000× 
magnification. In this study, Image J software was used on SEM 
images with a magnification of 20,000× to measure the size of HA 
crystals. The picture shows an irregular hexagonal crystal structure 
with an average size of 1.97 m, with the smallest size of 0.144 µm 
and the largest size of 4.494 µm.

Figures 3 and 4 are the results of BHA analysis with EDX. These 
results indicate the elements contained in BHA. In the picture, BHA 
shows the presence of the elements C (50.71%), O (34.59%), Na 
(0.35%), Mg (0.35%), P (4.29%), Ca (8.97%), and Nb (0.74%).

X-ray Diffraction Test Results
The analysis of HA peaks and measurements of the degree of 
crystallinity were carried out using the Origin 2019b program. In 
the results of the HA analysis, there is a sharp peak at 30.2°, 33.8°, 
37.1°, 37.6°, 38.4°, 39.8°, 46.6°, 54.8°, 56.5°, 58.2°, 59.4°, 60.4°, 61.3°, 
and 62.7°2θ (Fig. 5). The measurement of crystallinity degree was 

carried out with crystalline area
amorph area + crystalline area ×100% . The degree of 

crystallinity in this HA sample is 66% which is HA crystal with a 
moderate degree of crystallinity. The X’Pert Highscore program 
was used to calculate the crystal size by Scherrer calculation. The 
crystal size of HA in the HA sample was 1087 nm.

From the test above, BHA contains HA crystals that has an 
average crystal size of 1.97 µm containing elements such as C, O, 
Na, Mg, P, Ca, and Nb with 66% degree of crystallinity. The result 

Figs 2A and B: Scanning electron microscope images (A) BHA at 10,000x magnification and (B) BHA at 20,000x magnification



Characterization of Fabricated Bovine Hydroxyapatite Crystal 

World Journal of Dentistry, Volume 13 Special Issue 2 (December 2022)S178

bones can be recycled and reused to increase their resale value. 
One way to increase the market value of bovine bone is to make it a 
source of HA for graft biomaterials in dental practice.21 This research 
tried to process bovine cancellous bone and fabricate biomaterials 
that are useful as bone replacement materials or to maintain bone 
tissue after tooth extraction.

In this study, HA biomaterial derived from bovine bone 
was made by calcination process with thermal decomposition. 
Ramirez-Gutierrez et  al. successfully created pure HA without 
any organic compound from the bovine bone using calcination 
through thermal degradation at 900°C.26 The bovine bone powder 
in this research is heated at 1000°C for 1 hour.27 This was done to 
remove other organic matter that will evaporate at a temperature of 
350°C.28 HA also has stability up to a temperature of 1200°C.29 The 

properties that are almost the same as human bone. This material 
has an important role in socket preservation.21,22

Beef consumption in Indonesia is quite high. In 2020, 1,276,473 
beef cattle were slaughtered and produced around 168,267 tons 
of waste beef bones.23–25 So, bovine bone waste produced in 
Indonesia is quite a lot, but the processing is not optimal, which 
makes bovine bones have a low selling value. To increase the selling 
value of bovine bones, processing can be done, one of which is 
extracting HA from the bones.

Bovine bones contain 70% HA which is similar to HA in human 
bones. The content of HA in bovine bones can make it a good 
candidate for socket preservation material.24 HA from bovine bone 
has long been developed so that it has an affordable price and 
better quality. Bovine bone is considered as organic waste. Bovine 

Fig. 4: Energy dispersive X-ray graph test results from BHA Fig. 5: X-ray diffraction graph from BHA

Fig. 3: Energy dispersive X-ray images of C, O, Na, Mg, P, Ca, and Nb element mapping from BHA
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X-ray diffraction analysis is an analysis that uses the degree of 
XRD to see the characteristics of a crystal.41 XRD analysis can also 
be used to identify the structure, crystal size, elements, lattice 
parameters, and degree of crystallization through the diffraction 
peaks that appear.12 Therefore, XRD is a technique that can analyze 
the crystalline phase of various materials such as HA.41

After analyzing the XRD peaks on HA which was carried out 
with the X’Pert highscore program, HA bovine according to the 
mineral reference HA Ca10(PO4)6(OH)2 from The International Centre 
for Diffraction Data, Powder Diffraction FileTM.42 Calculation of the 
degree of crystallinity showed that the resulting HA had a moderate 
degree of crystallinity, which was 66% which indicated natural 
HA.41 HA with a moderate degree could increase the proliferation 
of osteogenic cells and can release particles from HA crystals in the 
surrounding tissue.44,45 BHA has a moderate degree of crystallinity 
and micro size that can help bone healing because HA is not easily 
absorbed.43,46

Hydroxyapatite in powder form is easier and more useful for 
dentistry. Also provides a repeatable quality in clinical use.47 HA 
powder can be used for a variety of applications. HA powder can 
be applied as bone filler in the repair of bone defects, fixation 
of implants, and bone grafts.48 BHA is a bioactive material 
that has osseointegration, osteoinduction, and osteogenesis 
properties.49 The bioactive properties of BHA can stimulate 
osteoblast cells to form osteoid, which will accelerate osteocyte 
formation.22 However, HA has limitations, namely its slow resorption 
so it cannot be absorbed properly. The osteoconductive nature 
of HA makes it difficult for resorption. The remaining unresorbed 
HA can have a negative effect on the mechanical properties of 
the regenerated bone.5 Currently, there’s no literature about 
contraindications for BHA in clinical usage.50

This study on BHA is currently limited to SEM-EDX and XRD 
characterization tests. In the future, it’s necessary to run other 
supportive tests, such as cytotoxicity tests and analyze them to 
observe BHA biocompatibility as socket preservation material. 
After the cytotoxicity test, clinical tests on BHA will be done on the 
animal subject and then on human subjects.

co n c lu s I o n

Hydroxyapatite can be produced naturally from bovine bone. The 
results of the characterization analysis using SEM-EDX and XRD 
showed that this material has a crystalline structure and elements 
that can replace human alveolar bone. Therefore, this material 
has the potential to replace the lost bone structure or as socket 
preservation after tooth extraction.
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