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INTRODUCTION

DNT 306: Dental Prosthetics is a three credit woitirse for students
pursuing a degree in dental technology. It is bnoklewn into four
modules and 21 units. Dental Prosthetics is a lzasicse in the study of
dental technology because it sets the tone, offexdirection and the
principles upon which success in the practice andlys of dental
technology predicates.

WHAT YOU WILL LEARN IN THIS COURSE

The course content consists of a unit of the cogusge which tells you
briefly what the course is all about; what courssemals you need and
how to work with such materials. It also gives ysame guideline on
the time you are expected to spend on each umitdar to complete it
successfully.

It guides you concerning your tutor-marked assigmshevhich will be
placed in the assignment file. Regular tutorialss&s related to the
course will be conducted and it is advisable fou yo attend these
sessions. It is expected that the course will peepgou for the
challenges you are likely to meet in the field ehthl technology.

COURSE AIM

The aim of this course is to give you an in-deptderstanding of dental
technology which includes the definition and scagee well as the
procedures, technical considerations and basiciresgants for the
achievement of desired goals in the day to day wofkdental

technology. It is intended to let you into appréoia of the fact that
dental technology is the beauty of dentistry.

COURSE OBJECTIVES

Note that each unit has specific objectives. Yoousth read them
carefully before going through the unit. You maynivéo refer to them
during your study to check on your progress. Yoousth always look at
the unit objectives after completing a unit. Instinay, you can be sure
that you have done what is required of you by thie u

However, below are overall objectives of this ceurs

At the end of this course, you should be able to:

o discuss dental technology and it's sub sectionsndgs making it
up
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o distinguish between deciduous and permanent damtiti

o identify and distinguish the various teeth and rtienctions in
the mouth

o discuss the concept of impression, impression takand

enumerate the various impression handling techsigsewell as
ideal impression

o explain model separation, duplication and trimmachniques

o explain the concepts of special tray; materials arethods of
their construction

o discuss the concept of bite registration and ewrpl#ne

importance of marks on registered bite block.

WORKING THROUGH THIS COURSE

To complete this course, you are required to reszh estudy unit, the
recommended text books, and other relevant madewhlich may be
provided by the National Open University of Nige(fdOUN). Each
unit contains self-assessment exercises and totarked assignments.
There is also a final examination at the end of tdaurse. Stated below
are the components of this course and what you toade.

COURSE MATERIALS

The major components of the course are:

1. Course Guide

2. Study Units

3. Textbooks and References
4. Assignment file

5. Presentation Schedule
STUDY UNITS

There are 21 study units and four modules in thigge. They are:

Modulel Overview and Scope of Dental Technology

Unit 1 Definition and Scope of Dental Technology
Unit 2 Prosthodontic Technology

Unit 3 Maxillofacial Technology

Unit 4 Orthodontic Technology

Unit 5 Conservative Technology
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Module 2 Law of Form and Function

Unit 1 Characteristics Arrangement of Teeth

Unit 2 Dental Formula

Unit 3 Deciduous Teeth/Dentition

Unit 4 Permanent Teeth/Dentition

Unit 5 Tooth Morphology

Unit 6 Functions of the various Teeth in the Mout

Module3  Mode Making in Dental Technology

Unit 1 Concept of Impression Taking

Unit 2 Impression Handling and Casting Techniques
Unit 3 Model Separation and Trimming Techniques
Unit 4 Model Duplication: Concept and Techniques

Module4  Special Tray and Bite Registration Block

Unit 1 Overview of Special Tray Construction

Unit 2 Materials and Procedures for Special Trap<iruction

Unit 3 Bite Registration Block: Overview

Unit 4 Materials and Methods of Constructing BRegistration
Block

Unit 5 Maxillomandibular Relationship Recordingdadarks

Unit 6 Mounting of Registered Bite Block

RECOMMENDED TEXTS

These texts will be of immense benefit for this rseu

Andlaw, R. J. & Rock, W. P. (1996\ Manual of Pediatric Dentistry
Edinburgh: Churchill Livingstone.

Anthony, J.et al. (2003). The Dimensions of Occlusal Registration
Blocks. Quintessence Journal of Dental Technolo¢JDT) 1,
1| pp- 44'49.

Arnold, Hohmann & Werner Hielscher (2001ntroduction to Dental
TechnologyTranslated 2003). QJDT1;1, pp.75-85.

Arthur, H. Bulbulian (1973).Facial Prosthetics Springfield Illinois:
Charles C. Thomas Publisher.

Ash, M. M. (1984). Wheeler's Dental Anatomy, Physiology and
Occlusion Philadelphia: W. B. Saunders Company.

vi
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Blakeslee, R. Wet al (1980).Dental Technology: Theory and Practice
St. Louis Missouri: The CV Mosby Company.

Combe, E. C. (1977Notes on Dental MaterialEdinburgh: Churchill
Livingstone.

Craig, R. G. (Ed.)Restorative Dental MaterialsSt. Louis: The CV
Mosby Company.

Craig, R. G. et al (1975). Dental Materials: Properties and
Manipulation St. Louis: The CV Mosby Company.

Ferrcane, J. L. (2001). Materials in Dentistry: neiples and
Application. Baltimore: Lippincott Williams and Wilns.

Grant, A. A. & Johnson, W. (1992Removable Denture Prosthodontic
.(2nded.). Edinburgh: Churchill Livingstone.

Helmut, Holt & Martin, Kuske (2004). Working with y@sum.Dental
Dialogue Vol.4-1.

Henderson, D. & Steffle, V. I. (1996McCracken’s Partial Denture
Construction: Principles and TechniqueSt. Louis: The CV
Mosby Company.

Hudis, M. M. (1977)Dental Laboratory Prosthodontid®hiladelphia:
W. B. Saunders Company.

John, Farrel (1971)Partial Denture Designing(2nd ed.). London:
Henry Kimpton Publishers.

John, Osborne & Wilson, H. J. (197@ental Mechanics for Students
(6th ed.). London: Staple Press.

Klaus, Dittmar (2004). A Systematic Approach to tR&rDenture
FabricationDental Dialogue,Vol. 4-1.

Macgregor, A. R. (ndClinical Dental Prosthetics(3rd ed.). Wright.

Martinelli, N. (1975).Dental Laboratory Technologyt. Louis: The CV
Mosby Company.

Morrow, R. M. etal. (1980).Dental Laboratory Procedures: Complete
Dentures St. Louis: The C V Mosby Company.

vii
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Neil, D. J. & Walter, J. D. (1997Rartial Denture ProstheticOxford:
Blackwell Scientific Publications.

Shaw, F. G. & Scott, D. C. (1968ractical Exercise in Dental
Mechanics London: Henry Kimpton.

Tooth NumbersQuintessence Journal of Dental Technol¢@yDT). 1
(1) 86 (2003).

Veeraiyan, D. Net al. (2003).Textbook of ProsthodonticBlew Delhi:
Jaypee Brothers Medical Publishers.

William, R.. P., Henry, W. F., James, L. A., Padl, T. & Tulloch, J. F.
C. (1986). Contemporary OrthodonticsSt. Louis: The CV
Mosby Company.

ASSIGNMENT FILE

The assignment file will be given to you in due is&u In this file, you
will find all the details of the work you must sultirto your tutor for
marking. The marks you obtain for these assignmeritdorm part of
your total score for this course.

PRESENTATION SCHEDULE

The presentation schedule included in this coursaleg provides
important dates for attending tutorials and theetymcompletion and
submission of your tutor-marked assignment. Youughoherefore try
to meet the deadlines.

ASSESSMENT

There are two aspects to the assessment of thrsecokirst, there are
tutor-marked assignments; and second, the writtamaation.

You are expected to apply knowledge, comprehensndormation and
problem solving gathered during the course. YooalfiTMA will be
presented in e-format and this account for 30%aufryexam score. At
the end of the course, you will need to sit for imalf written
examination. This examination will account for 7@%9our total score.

TUTOR-MARKED ASSIGNMENTS (TMAS)

You are expected to attempt all the TMAs in youndgt material.
However, four TMAs will be uploaded in your portdlhe best three
will count towards your final exam grade.

viii
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FINAL EXAMINATION AND GRADING

The final examination for this course will take twaours and have a
value of 70% of your total course grade. The exatom will consist of

guestions which reflect the self -assessment esescand tutor-marked
assignments that you have previously encounteredthé&more, all

areas of the course will be examined. It is alstiebé¢o use the time
between finishing the last unit and sitting for #eamination, to revise
the entire course. You might find it useful to ewiyour TMAs and

comment on them before the examination. The firahgnation covers
information from all parts of the course.

COURSE MARKING SCHEME

The following table lays out how the actual marksaheme is broken
down.

Tablel: CourseMarking Scheme

Assessment Marks
TMAs 1-4 30 %
Final Examinatio 70%
Total 100%

COURSE OVERVIEW

This table indicates the units, the number of weeksiired to complete
them and the assignments.
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Table 2: Course Schedule

COURSE GUIDE

Units Title of Work Weeks | Assessment
Activity | (End of Unit)

Course Guid Week !

Module1l | Overview and Scope of Dental Technology

Unit 1 Definition and Scope of DentaMeek 1 | Assignment 1
Technology

Unit 2 Prosthodontic Technology Week 2 | Assignment 2

Unit 3 Maxillofacial Technology Week 3 | Assignment 3

Unit 4 Orthodontic Technology Week 4 | Assignment 4

Unit 5 Conservative Technology Week 5 | Assignment 5

Module 2 | Law of form and function

Unit 1 Characteristics Arrangement ofVeek 6 | Assignment 6
Teeth
DentalFormulal Week 6 | Assignment 7

Unit 2 Deciduous Teeth/Dentition | Week 7 | Assignment 8

Unit 3 PermanenTeethDentitior Week7 | Assignmen9

Unit 4 Tooth Morphology Week 8 | Assignment 10

Unit 5 Functions of thevVariousTeeth| Week 8 | Assignment 11
in the Mouth

Module3 | Model makingin dental technology

Unit 1 Concept of Impression Taking Week 9 | Assignment 12

Unit 2 Impression  Handling andWeek 9 | Assignment 13
Casting Techniques

Unit 3 Model  Separation andNVeek | Assignment 14
Trimming Techniques 10

Unit 4 Model Duplication: ConceptWeek | Assignment 15
and Techniques 10

Module4 | Special tray and bite registration block

Unit 1 Overview of Special TrayWeek | Assignment 16
Construction 11

Unit 2 Materials and Procedures foweek | Assignment 17
Special Tray Construction 11

Unit 3 Bite  Registration Block: | Week | Assignment 18
Overview 12

Unit 4 Materials and Methods of Week 1
Assignment 19
constructing Bite Registration Block

Unit 5 Maxillomandibular Week | Assignment 20
Relationship Recording an 012
Marks

Unit 6 Mounting of Registered BiteWeek | Assignment 21

on Articulator

12
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HOW TO GET THE MOST OUT OF THISCOURSE

In distance learning, the study units replace theventional university
lecturer. This is one of the huge advantages dénleg learning mode;
you can read and work through specially designedysimaterials at
your own pace and at a time and place that suitogst

Each of the study units follows a common formate Tinst item is an
introduction to the subject matter of the unit dvegdv a particular unit is
integrated with the other units and the course wh@e. Next to this is
a set of learning objectives. These learning ohjestare meant to guide
your studies. The moment a unit is finished, youstimgo back and
check whether you have achieved the objectivethidfis made a habit,
then you will significantly improve your chancespassing the course.

Self-assessment exercises are provided througltheuunit. Working
through these exercises will help you to achiewe dbjectives of the
unit and also prepare you for tutor marked-assigrismeand
examination. You should attempt each exercisesoasencounter them
in the units.

TUTORSAND TUTORIALS

There are 16 hours of tutorial provided in suppdrthis course. You
will be notified of the dates, time and locatiormyéther with the name
and phone number of your tutor as soon as you lleated a tutorial

group.

Do not hesitate to contact your tutor by teleph@amail or via the
discussion board if you need help. The followingmibe
circumstances in which you would find help necegsar

Contact your tutor if:

. You do not understand any part of the study units
o You have difficulty with the assignments/exercises
o You have questions or problems with your tutor'snoeents on

an assignment or with the grading of an assignment.

You should try your best to attend the tutorialkisTis the only chance
to have face to face contact with your tutor arkl ggestions. You can
raise any problem encountered in the course of gtudy. To gain the
maximum benefit from the course tutorials, preparést of questions
before hand, you will learn a lot from participa&tiractively in the

discussions.

GOODLUCK!

Xi
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MODULE 1 OVERVIEW OF DENTAL TECHNOLOGY

Unit 1 Definition and Scope of Dental Technology
Unit 2 Prosthodontic Technology

Unit 3 Maxillofacial Technology

Unit 4 Orthodontic Technology

Unit 5 Conservative Technology

UNIT 1 DEFINITION AND SCOPE OF DENTAL
TECHNOLOGY

CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1  What is Dental Technology?

3.1.1 History of Dental Technology imgiria

3.2  Mode of Operations/Functions in Dentatfinology
3.3  Aims of Dental Technology

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

In this unit, you will be introduced to a professiwhose duties are to
undertake the tasks of design and constructioniftdrent dental, oro-

facial and craniofacial appliances. These appliare® designed and
constructed for the replacement and or correctibrieeth and their

associated structures in the oral cavity as welfaagal and cranium

regions for use by patients. In doing this, ceraimciples, procedures
and materials are involved which must be followé&ticty to achieve

the desired objectives.

20 OBJECTIVES
At the end of this unit, you should be able to:
o describe dental technology

o explain the role of dental technologists in healhe delivery
. discuss the modus operandi in dental technology.
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3.0 MAIN CONTENT

3.1 What isDental Technology?

Dental technology is a branch of dentistry whiclaldevith the art and
science of design, construction and servicing aftale oro-facial and
craniofacial appliances for the replacement andection of missing
part(s) or mal-placed part(s) of human body acogydo prescription.

This missing or mal-placed part(s) can be as dtresaccident, disease
or congenital in nature.

Dental technology as a profession or field of stuslyvast and is
subdivided into four (4) different but interrelatednits, viz.
Prosthodontic technology, orthodontic technologypnservative
technology (crown and bridges) and maxillofaciahteology.

3.1.1 History of Dental Technology in Nigeria

Nigeria does not really have recorded events dmddx dental practice
as in Europe, Asia and America. However, historylentistry and oral
rehabilitation, teeth replacement, in Nigeria hasorigin traced to the
Agatu tribe in Benue State of who used bones anelswo replace teeth.
As it were, the recorded event about dental tedgylin Nigeria

followed the end of Second World War in 1946 where dMr. S.

E..Baker (British citizen) was deployed to the Rodamy Dental Corps

Unit in Lagos. In 1953, the Western Regional ProidacDevelopment
Board Ibadan advertised to send people on coursehvetiiracted many
applicants. When the selection and interview waspieted in March

1954, five candidates emerged successfully to stlemtal technology.
These candidates were Mr. Akadri (who retired akt.aCol in the

Nigerian Army), Mr. Adetunji, Mr. Akila, Mr. Anokwuand Mrs.

Ashogbon.

Unfortunately, their deployment for study in sul@bnstitution was
futile in 1954.

However, the dental mechanic instructor at Broade$tLagos Mr. S.E
Baker was contacted privately to assist in coackirege students. This
was almost towards the end of 1955.

Through his advice and assistance instead of tr@iprivately in Lagos,
arrangement was made on how these five studentsrawiel to United
Kingdom to study dental mechanics. This arrangenaag concluded
by October 1955 and by November 1955 they finaflpatted to Britain
for the programme.

2
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It was at Rutherford College of Technology in Bntdhat they were
admitted for their course of study and be invol¥ed practical work,

under Mr. H Feartherstone's dental laboratory iwvdstle Upon-Tyne.

At Newcastle, it was discovered that two yearsiearsome students
from other parts of Nigeria have written their Cignd Guild

intermediate. These students and one Mr. G. Otigleae very

instrumental to those boys admission. Pa EldredkEEyo a Federal
Government candidate was also very helpful to tlaewch other students
from Ghana and Liberia.

Pa Eyo is an indelible name in the history of deteahnology to the
extent that he became the first Nigerian Dentalhfietogist and later
the first indigenous chief instructor at the Fetde3ahool of Dental
Technology at No.1 Broad Street Lagos.

Change of Designation

At Rutherford College, efforts were made to chamlge designation
through Mr. H. Feartherstone from dental mechanios dental
technology. Although, this was approved but noee#d to the dismay
of the students when they came back to Nigerié®d601

Changein Salary Scale

The salary grade known as CT 2, 3, 4 for technetogiaduates was a
struggle by those students while in United Kingdohime Regional
government in Nigeria granted this. Along the lthe cancellation of
50% commission to surgeons and "dash" given by esung to
technologists was also fought for and later this wancelled. As at
now, the grade level of fresh graduate of dentahrielogy in the civil
service scale is level 08.

Establishment of Training Institutionsin Nigeria

In 1955, the first training institute for dentathmology was established;
this was at No. 1 Broad street Lagos.

This school was later moved to Trans-Ekulu, Enugul®82 and
designated Federal School of Dental Technology HEmerapy. About
400 Nigerians, two Senegalese, five Gambian and&h&naians have
graduated as dental technologist from the schoak 4993. The school
was accredited as City and Guild of London exanonatentre in 1983
and later for the award of Higher National DiplortdND) by the

National Board for Technical Education (NBTE). lasvalso recorded
that in 1970, the Armed forces established an tuigin at Military

Hospital, Yaba Lagos. The Army institution was fateoved to their
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permanent site at Nigerian Army cantonment, Ojodsam 1977. It is
equally important to note that between 1961 and4 18 expatriates
heading the Institution at Broad Street were regdalsy Nigerians who
had trained in the United Kingdom.

Furthermore, the profession of dental technologyegsed a new dawn
of advancement with the Federal University of Tedbgy, Owerri, Imo
State, establishing the Department of Dental Teldgyoin 2003 for the
award of Bachelor of Technology (B.Tech) degredental technology
with Mr. Ken Okeke as the pioneer staff.

The Association of Dental Technologists of Nigeria (ADTN)

The increase in awareness of the services of th@ldechnology after
the return of the first Nigerian Dental technolegiho trained abroad
and the necessity for a common fight for the rightl benefits of the
professionals in the health sector both at fedewad state levels
prompted the formation of ADTN.

The Association was as a result of like minds & pinofession having
the need for pursuits of the goals and objectiiethe profession as
common body and also protection of the intereshefprofession.

Though in existence, the Association did not hawe secretariat until
1976 when for logistic reasons a mini secretarias warved out at the
School of Dental Science, College of Medicine, Lsagdniversity
Teaching Hospital (CMUL/LUTH) Idi-araba. As it werthese gentle
men and ladies started making more positive impadise health sector
and even to the government bodies as the needgattance of dental
technology arose in the society. With their induadl and collective
efforts with meager resources available, they pméssd to various
tribunals and commissions for signing the profassido law for full
government recognition. This effort was a greatsss as it gave birth
to the Dental Technologists Registration Board ajdxa (DTRBN).
The motto: "For Beauty and Function."

3.2 Mode of Operationsg/Functionsin Dental Technology

In carrying out the functions of design, constroctand servicing of
appliance, the dental technologist most times db perform these
functions directly on the patients but depends twysal positive
reproductions of the areas to be worked on (models)

In order to carry out these functions properly,carsl knowledge of
anatomy, physiology and pathology as well as matescience is very
essential as there is a close link between thens Jdund knowledge
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together with technological skills are also necassad these can be
achieved by the acquisition of in-depth technolabiexpertise and
practical skills.

3.3 Aimsof Dental Technology
This programme, dental technology, aims at:

o gaining readily applicable knowledge regarding amatal
principles, detailed knowledge of the physiologicaind
pathological effect of the materials used for &pules and
prostheses in order to achieve masticatory and gilwon
efficiency; aesthetic principles of oral, oro-fda@ad craniofacial
rehabilitation.

o acquiring practical knowledge about the interdepeicgt of the
forms and tissues, organs and organs systems.

o working out criteria and construction conditions faroducing
functional appliances and prostheses.

4.0 CONCLUSION

In this unit, we have learnt the scope of dentethi@logy with focus on
what dental technology is history of dental tecbgglin Nigeria, mode
of function or operation in dental technology seed as well as the aim
of undertaking the course of dental technology pogramme.

5.0 SUMMARY

In this unit, you have dealt with the meaning ofitéé technology as the
art and science of producing dental, oro-facial agrdniofacial
appliances for patients use. You have also leafnthe various
interrelated courses which are essential for thedywstion of
aesthetically functional appliance while dependiog the physical
positive reproduction of the aspect of human badyea worked on. You
have also learnt of the aim of dental technologyctvhis to gain the
knowledge of anatomy and physiology as well as glatjical effect of
materials used on human body; acquire understandioiy
interdependence of factors and work out criteria pooduction of
aesthetically functional appliances and prosthésgsatients use.

6.0 TUTOR-MARKED ASSIGNMENT

1. What is dental technology?

2. List the various branches of dental technology.

3 What are the essential and interrelated coursesseary for the
production of aesthetically functional appliances?
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7.0 REFERENCESFURTHER READING

Arnold-Hohmann & Werner Hielscher (2001) Introdoctito Dental
Technology. (Translated 2003) IQuintessence Journal of
Dental TechnologyQJDT) 1, 1, pp. 75-85.

Klaus Dittmar (2004). A Systematic Approach to RértDenture
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UNIT 2 PROSTHODONTIC TECHNOLOGY
CONTENTS

1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1  Definition of Prosthodontic Technofog
3.2 Functions of Prosthodontic Appliances
3.2.1 Aesthetics and Phonetics, Incising, Holding,
Grasping and Tearing
3.2.2 Masticatory Efficiency and Aesthet{gghen they
carry Posterior Teeth)
3.2.3 Preservation of Health of Oral Tissues and
Structures
3.2.4 Prevention of Over Eruption of Opposing Teet
3.2.5 Prevention of Drifting/Tilting of Adjacente€&th
3.2.6 Preservation of Vertical Dimension
3.3 Maintenance and Care for Prosthoddipipliances
3.4 Classification and Components of Prosthodontic
Appliances
3.4.1 Complete Prosthodontic Appliance (otherwise
called Complete or Full Denture)
3.4.2 Partial Prosthodontic Appliance (otherwisarted
Partial Denture)
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

In the last unit, you learnt about the overview @&adpe of the dental
technology which is now leading us into this vergpect of dental
technology. This unit deals with appliances whick designed and
constructed to replace missing teeth and part$vebtar tissue for both
entire teeth in the mouth (edentulous) and forasittn where not all the
teeth in the mouth are missing (partial).

20 OBJECTIVES
At the end of this unit, you should be able to:
o explain the classification of appliances in prosibmatic

technology
o list the components of prosthodontic appliances
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. explain the functions of prosthodontic appliances
o discuss the maintenance and care for prosthodappances.

3.0 MAIN CONTENT

3.1 Definition of Prosthodontic Technology

Prosthodontic technology is the branch of dentitelogy which deals
with the replacement of tissues (teeth, parts efdlveolar ridge and
mucous membrane) using removable appliances suphartial denture
for partial or dentate and full or complete densui@ edentulous cases;
the aim being to integrate both the form being aeptd and the
restoration of functions. In other words, prosthaiitoappliances should
replace not only tissues but also functions inddme way as the natural
tissues without undue interference.

3.2 Functions of Prosthodontic Appliances

Having understood what prosthodontic appliances are shall go

further to look at their functions. It is a knowact already that natural
tissues undertake certain important functions endtal cavity, therefore
their replacement ought to function and serve tmes purposes the
natural teeth undertake. These functions whictughelbut not limited to

the following understated are;

o Aesthetics and phonetics, incising, holding, gnagpi
and tearing —anterior teeth

Masticatory efficiency and aesthetics- posteriethe
Preservation of health of oral tissues and strestur

Prevention of over eruption of opposing teeth

Prevention of drifting of adjacent teeth, splinting

Preservation of vertical dimension.

3.2.1 Aesthetics and Phonetics, Incising, Holding,
Grasping and Tearing

These functions are performed by the natural atéeeth and as such
their artificial substitutes ought to do and sesaene purposes. Natural
anterior teeth support the profile of the lips at@ face thereby
“imparting the personality of individuals.” Theyeawery important in

aesthetics as they form the corners of the mouties@ anterior teeth
also play very important role in phonetics (speedP@ople without

anterior teeth or having anterior teeth missinghautt replacement find
it difficult to pronounce certain sounds of alphtgbsuch as F, S, V, T
etc.
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Prosthodontic appliances therefore restore thesetins which would
have otherwise been an embarrassment and psyctaldgauma to
patients. Incising, holding, grasping and tearingedibles are all
functions of natural anterior dentition. In the ahse of the natural
dentition, prosthodontic appliances undertake thefenctions
effectively.

3.2.2 Masticatory Efficiency and Aesthetics (when they carry
Posterior Teeth)

Loss of posterior teeth carries with it impairmemtmastication and
change in dietary conditions but with prosthodomtpliance being in
place, such impairment and dietary change are mdited as such
patient will continue with his/her dietary pattemthout interference.
Loss of teeth is associated with collapse of theekhand lips muscles
thereby altering the facial structure and outloblkswch patient but with
artificial substitute such alteration is eliminated

3.2.3 Preservation of Health of Oral Tissues and Structures

Loss of natural dentition leads to rapid resorptdralveolar bone and
change in the shape of tongue but prosthodontidisaqmes help in

preservation of oral tissues by actions such aster@ance of vertical

dimension which helps in ensuring that the verttiatance between the
jaws are maintained, thus preventing the developnoén angular

chelitis, cheek biting etc.

3.2.4 Prevention of Over Eruption of Opposing Teeth

The relationship between opposing teeth helps suemg maintenance
of vertical height of the various teeth in the ntouThe absence of
tooth/teeth on a particular jaw leads to the opppsooth/teeth growing

higher than other teeth of that jaw thereby causitusal derangement
or aesthetics disfigurement. The replacement df snissing tooth/teeth

with prosthodontic appliance therefore, helps ia grevention of this

overgrowth by opposing tooth/teeth.

3.2.5 Prevention of Drifting/Tilting of Adjacent Teeth

Absence of tooth/teeth on a particular jaw leadth&omovement of the
standing adjacent teeth so as to cover the spaagecr by such loss.
Prosthodontic appliances thus serve as space nm&ntgreventing

such drifting, tilting or rotation of natural stand teeth.
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3.2.6 Preservation of Vertical Dimension

The vertical distance between the jaws are maiathly the presence
of teeth on both jaws. Loss of teeth, especialgnédous cases leads to
alteration of such vertical distance by the ovesute of the jaws which
ultimately causes temporo-mandibular joint dysfiorgtsoreness of the
angles of the mouth and other pathological effbatswith prosthesis in
place, such alteration is prevented with its atena@onsequences.

3.3 Maintenance and Carefor Prosthodontic Appliances

Subsequent upon insertion or fitting of prosthodordppliances,
patients are advised and instructed on the handimd) care for such
appliances. Prosthodontic appliances are to béanotal cavity at all
times, except when cleaning, which must be donelaely with soap
solution, if desired. Regular cleaning ensures fitad particles/debris is
not allowed to stay on the surfaces of the appéativereby preventing
mal-odour and other pathology. Appliance shouldagisvbe in water at
room temperature whenever it is not in use (motahgvoid drying out
and subsequent ill-fitting of the appliance. It inbs handled with care
when in use or out of use to prevent fracture eakage. When in use,
the patient must be conscious of it and avoid $&s i cracking of hard
nuts, bones etc as traumatic bites have negativeeqoiences. When out
of the mouth, during cleaning or other proceduresjust be handled
with care and not impacted upon by heavy objectfoocefully to
prevent cracking, fractures or deformation of sappliance.

3.4 Classfication of Prosthodontic Appliances
Prosthodontic appliances are classified based @in #hea of coverage
and the component parts making up the appliancey Tdre either

complete or partial appliance.

3.4.1 Complete Prosthodontic Appliance (otherwise called
Complete or Full Denture)

This is that which replaces the entire teeth in tae and their
associated parts. It is used for the treatmerdgdentulous case(s)
where no standing natural tooth is in the jaw.

3.4.1.1 Component Parts of Complete Denture

The following are the components parts of compiieteture:

The base, flange, teeth and denture border.

10
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3.4.2 Partial Prosthodontic Appliance (otherwise ter med
Partial Denture)

This is that which replaces one or two (or moreugrof teeth) but not
all natural teeth and their associated parts inj#éwe It is used for
treatment of cases which has at least one stamditugal tooth.

3.4.2.1 Component Parts of a Partial Denture
The following are the components parts of a padeadture:

Saddle or denture base, connectors (major and nioutment(s), rests
and similar components, retainers-direct and imtlirags and artificial
teeth.

4.0 CONCLUSION

In this unit, you have learnt about prosthodorgchhology with focus
on functions, classification, maintenance and éarsuch appliances as
well as component parts of prosthodontic appliances

5.0 SUMMARY

At the end of this unit, you have learnt the megnif prosthodontic
technology as that branch of dental technology Wwideals with the
replacement of oral tissues using removable apg@isnYou have also
learnt of the basic and remote functions of thesesthodontic

appliances as well as their classification and camept parts making up
the appliances. You have also learnt and can nowced patient on the
best ways to care for and maintain his/her prosthtid appliance. In
the next unit, we shall be going into another aspédental technology
which is maxillofacial technology.

6.0 TUTOR-MARKED ASSIGNMENT

1. Briefly discuss the concept of prosthodorgichinology.

2. What are the reasons for the constructiqorathodontic
appliances?

3. Why do you have to care and handle prosthod@ppliance
with utmost care.

11
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1.0 INTRODUCTION

In this unit, we shall look at the aspect of dem¢ahnology which deals
with the fabrication of oral, maxillofacial and aigacial prostheses.

20 OBJECTIVES

At the end of this unit, you should be able to:

o define maxillofacial technology

. itemise the basic requirements for the productibriuactional
maxillofacial prostheses

o state the conditions that can permit use of médzidial
prostheses

3.0 MAIN CONTENT

3.1 Definition of Maxillofacial Technology

Maxillofacial technology is a branch or specialffydental technology
which deals with the application of thermoplastiodasynthetic

materials for the rehabilitation of facial defedfisinvolves the science
and skill to replace and rehabilitate these defestere surgical

reconstruction is not feasible or contra-indicat&tiese defects and
deformities are acquired through deadly diseagesdancer, traumatic
injuries and deformities arising from congenital limaction such as

cleft palate etc.

13



DNT 306 DENTAL PROSTHETICS

3.2 Aimsof Maxillofacial Technology

Maxillofacial technology like every aspect of ddrtechnology aims to
design and construct prostheses that are worn bgnpa to provide
them with the necessary comfort, convenience amgttion as the
natural structure and or tissue(s) which such pesss replace.

3.3 Ideal Requirementsof Maxillofacial Prostheses
The following are the ideal requirements of masétal prostheses:
. All  maxillofacial prostheses should, as a matter of

necessity, serve the purpose of natural structunggn or tissue
they replace.

o They must not interfere with the natural tissues anstructures.

. They must be made of bio compatible materials wimetst not
be allergic to the soft and hard tissues of theybod

o They must also be absolutely free from any kingdatinogenic
potentials as well as adverse immunological respons

. They should help preserve the heath of the suriogntissues

where they are fitted or placed.

3.4 Indications and Contraindications for M axillofacial
Prostheses

3.4.1 Indications

Maxillofacial prostheses are indicated for whergggal reconstruction
is not feasible or where the likelihood of cosmagtic acceptable result
is promising. Some conditions that present for fafeicial prostheses
are:

I. Where the local condition of tissue may be such ithsurgical
procedure is undertaken, the disease may likelycoair thereby
making the entire procedure an exercise in futility

il. Where loss of tissue is extensive that skin/tigaéting may not
be feasible.

iii.  Where the anatomical region to be reconstructedimes| exact
precision of contours that such surgical procedusy not be
permitted.

iv.  Age of patient, advanced, may not permit seriessufgery
required.

V. Where the tissue is being preserved by treatmeht nadioactive
rays (irradiation), such surgical reconstructiop@ases the patient
to high risk.

14
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vi.  Where the patient may not be able to afford thestand cost of
surgical procedures.

3.4.2 Contraindications

Where any of the above six conditions  (indicadjodoes not arise,
surgical reconstruction will be considered as agaiprosthetic
appliance.

4.0 CONCLUSION

In this unit, you have learnt the definition masificial technology. You
have also learnt the aim of maxillofacial technglognd prostheses
which have to do with the ability of prosthesesserve the same
purpose the natural tissues and structures semeako learnt the ideal
requirements of maxillofacial prostheses as welthasindications and
contraindications for maxillofacial prostheses.

5.0 SUMMARY

In this unit, you have learnt the meaning of masatial technology as
the branch of dental technology which deals with tise of synthetic
and thermoplastic materials for construction of sgineses for the
rehabilitation of maxillofacial, craniofacial detsc

You have also learnt about the aim of maxillofadthnology and
prostheses which is to serve the purposes or fumtof the natural
tissues and structures which they replace. You heamat, also the ideal
requirements of maxillofacial prostheses which hawee do with
compatibility, non allergic/toxic to the soft tisssiwith which they have
contact with while preserving same.

6.0 TUTOR-MARKED ASSIGNMENT

1. Define maxillofacial technology.

2. What is the basic aim of maxillofacial tectogy?
3

Mention three (3) ideal requirements of maxdlél
prostheses.

7.0 REFERENCE/FURTHER READING
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1.0 INTRODUCTION

In this unit we shall look at the general introdotto orthodontic
technology which is one of the basic aspects makimghe profession
and programme of dental technology. This unit wlell on the basics
as it relates to orthodontic technology bearingmmd that detailed
discussion on the topic will take a centre stagea dater part of the
programme.

20 OBJECTIVES

At the end of this unit, you should be able to:

o explain the meaning of orthodontics and orthodaot@athinology

o explain etiology and developmental changes thatd l¢a
orthodontic problems (epidemiology of malocclusion)

o state the need and conditions that will warrant tiee of
orthodontic appliance

. classify orthodontic treatment/appliances.

3.0 MAINCONTENT

3.1 What isOrthodontics and Orthodontic Technology?
“Orthodontics is the area of dentistry which deaith the supervision,

guidance and correction of the growing and matuentafacial
structures, including those conditions that requi@/ement of teeth or

16
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correction of malrelationships and malformationsrefted structures
by the adjustment of relationships between and gnteath and facial
bones by the application of forces and/or the datimn and redirection
of the functional forces within the craniofaciaiheplex”.

The above definition encompasses the totality dhamontic while
orthodontic technology is the aspect of dental netdgy which deals
with the design and construction of appliances tfer correction of
malposed or malplaced dentition. This is done kieei retracting,
protracting or side movement of tooth/teeth tortleerrect position and
relationship with the adjacent or opposing teetthiwithe limit set by
biological factors.

These appliances are either active or passive.athee onesare those
that posses springs, screws or elastics to supplye fby which the
expected action is carried out, while fh@ssive ones themselves are
completely inactive and do not posses or supplyefdrut are the means
through which forces originating from musculature &ransmitted to
the teeth.

3.2 Why do Patients Need Orthodontic Treatment?

Patients need orthodontic treatment due to threbd8ic reasons. These
are; (i) Psychosocial reasons (ii) Oral functiom) (Predisposition to
oral/periodontal diseases or tooth decay.

3.2.1 Psychosocial Reasons

Living with an orthodontic case such as crowdingptmuding or
maloccluded or recess dentition can be a sourcenbfppiness and
perceived disfigurement of the face. The usualsjesssociated with
malpositioned dentition, most times, bring abougatve status. It is a
known fact that appearance can make a differencgelfaligned teeth
and a pleasing smile carry positive status at s@siants or gathering,
whereas irregular, protruding or crooked teethycagagative status. For
example, the appearance of a teacher before histuelents with
crooked teeth has the potential of producing arrediptable responses
from his/her students and therefore, capable oflymimg anxiety and
can have strong negative effects on such students.

3.2.2 Oral Function

Deep or severe malocclusion may compromise all cspef oral
function. This may cause some difficulty in madiima and production
of certain sound during speech. Difficulty in meation can lead to
adaptive bite or bite of convenience thereby produc
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Temporomandibular (TMJ) syndrome, manifested as paand around
the TMJ. It is also known that certain level of loston imperfection
can trigger involuntary clenching and grinding aitiés of the jaws. It
therefore follows that imperfection in occlusiongbti to be rectified to
avoid the possibility of developing facial musclairp associated with
clenching and grinding.

3.2.3 Predisposition to Oral/Periodontal Diseases

Though it has been argued that malocclusion doéplag a primary
role in influencing tooth decay, occlusal is known play secondary
role. This can be seen from the packets formed aesalt of the
imperfect occlusal relationship which, most timesake cleaning of
such spots extremely difficult thereby making threaasusceptible to
periodontal disease.

3.3 Etiology and Development of Orthodontic Problems

Malocclusion and associated deformities of the afawtal regions arise
from distortions of normal development. These canals a result of
some environment reasons or genetics factors.

3.3.1 Environmental Factors

Life pattern of a particular society influences tbendition of their
occlusal and dentofacial conditions. Certain ailteersuch as
cardiovascular diseases-High Blood Pressure, kiesgase, diabetes etc
have been attributed to the change of life pattéreome society from
Agrarian to city/civilisation life pattern. Dentatases including
malocclusion are often classified into this catggdtvidence abound
that malocclusion increases in some well defingoufations after their
transformation from rural or city populace.

3.3.2 Genetic Factors

a) Disturbances during embryologic development

During the development of the embryo, certain disuces do occur
and this ranges from certain drugs or chemical tamiogs or agents
which are taken during pregnancy. These are teritezdtogens” and
they are known to produce orthodontic problems.séhare:

I. Disturbances of dental development

Disturbances of dental development may lead toarertongenital
defects such as:

18
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Class 1 malocclusion:

. anodontia -total absence of teeth
. oligodontia-congenital absence of many teeth butito
o hypodontia-absence of only a few teeth.

Anodontia and oligodontia are associated with migystemic
abnormality callegtctodermal dysplasia

il. Malformed and super-numeral teeth

The most common of this is the variation in sizeeegally the maxillary
lateral incisors and second premolars. Occasion#tigre may be a
fusion of tooth buds or germination (Partial Spigksulting in a tooth
with separate pulp chambers but joining of denNiermal occlusion
therefore becomes impossible with either of the damns.

Supernumerary or extra teeth results in disturbeanoé dental
developmental stage with the most common appeanitige maxillary

midline — Mesiodens.

Lateral incisors, extra premolars as well as fountolars appear
occasionally.

The presence of super-numeral teeth obviously Hage the ability to
disrupt normal occlusal development.

iii. Interference with eruption

The presence of Cleidocranial dysplasia which caudke presence of
super-numeral teeth gives room for interferencehvatuption. This
interference makes the teeth to drift to an imprggusition.

V. Ectopic eruption

This is the eruption of teeth in the wrong placsipon due to
malposition of teeth. If the maxillary first molarupts too mesially at
early stage, it disrupts the eruption of the peramamolar and damages
the root of second primary molar (milk teeth). Tmesial position of
the permanent molar means crowding of the arclebyenecessitating
orthodontic intervention.

V. Improper guidance of eruption
When early loss of primary teeth occurs, the aestd$ to contract and
the space closes. This closure of space causesdioigvand mal-

alignment within dental arches.
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Vi. Functional shift of the mandible

During the period of eruption of permanent teetlsually both
transverse and anteroposterior deviation in toaikitipn occur. This
deviation as it relates to occlusal relationshiinterferences can lead to
development of both posterior and anterior crotssbi

There are several other causes of orthodontic enablbeyond this text
and are therefore left for the contemporary sutded.

3.4 Classification of Malocclusion

Malocclusion is the deviation from the normal osotin. Edward H
Angle Postulates that maxillary first molar 6/6 wé¢he key to occlusion
and that the maxillary and mandibular molars shaaldte so that the
mesiobuccal cusp of the maxillary molars occluaethe buccal groove
of the mandibular molar. He posits that if this us; the teeth will be
arranged on a smoothly curving line of occlusion.

Angle therefore described three classes of malsmrtubased on the
occlusal relationship of the first molar as thédaiing:

Class 1 malocclusion

Normal relationship of the molar, but line of octlhn incorrect
because of malposed teeth, rotations or other sause

Fig.4.1: Class| malocclusion
Class |1 malocclusion

Lower molar distally positioned relative to upperolar, line of
occlusion not specified.

Fig. 4.2: Class || malocclusion
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Class |11 malocclusion

Lower molar mesially positioned relative to uppemolan, line of
occlusion not specified.

)
!
I

Fig. 4.3: Class |11 malocclusion
3.5 Classification of Orthodontic Appliances

Orthodontic appliances are classified into two Hreategories namely
active and passive appliances.

3.5.1 Active Appliances

These are appliances designed and constructed whidses or carry
springs, screws or elastics to supply pressureoaref by which the
expected actions is carried out. They are usuatisnvand adjusted with
time as the expected adjustment, action or moveoiethie structure as
required takes place. The pressure or force exepiedspring is

determined by such factors as: materials usedscsestional shape,
thickness and length of such material. Examplespaograction and

retraction arch appliances.

3.5.2 Passive Appliances

These are appliances which in themselves are coshplmactive and
do not posses or supply forces but are means threugch forces
originating from musculature are transmitted totdeth. The amount of
pressure or activation by passive appliances i®roted by the
thickness of the appliances and the musculatureldement of the
patient, e.g. oral screen which is passive yetl@pof transmitting
pressure exerted by the muscles of the check pad li

3.6 Indicationsfor Orthodontic Appliances
The ultimate goal of orthodontics appliances ifeate or maintain a

state in which the long axis of permanent dentitgwirtually parallel to
allow uninterrupted eruption of permanent dentiti@tween them.
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Laboratory designed and constructed orthodontic li@pges are
indicated for:

o hen limited tooth/teeth movement are required aafigdor arch
expansion or correction of individual tooth malpiosi

o Growth modification during the transition or mixetentition
period

o Retention or stabilisation of dentition after coeipensive

treatment has been undertaken.

Laboratory constructed orthodontic appliances apatra indicated
when there is need to:

o move a tooth beyond certain limit such as 3mm
o move the root of teeth
o undertake comprehensive orthodontic treatment.

4.0 CONCLUSION

In this unit, you learnt the meaning of orthodontéchnology, the

prompting of the need for orthodontic treatmenivadl as the etiology

and developmental changes in humans that leadthmdontic cases.

You also learnt the various classes of orthodardases/malocclusion as
well as the classes of orthodontic appliances.vEn®us conditions that
will permit the use of laboratory constructed odbntic appliances

have also been discussed.

5.0 SUMMARY

In treating this unit, you have learnt what is ntelg orthodontic
technology which is a branch of dental technolodyclv deals with the
design and construction of appliances for the ctioe of malposed or
malplaced dentition. You have also learnt the tmeaesons why patients
need orthodontic treatment which are (i) psychadaaasons (ii) oral
function and (iii) predisposition to oral/periodahtdiseases or tooth
decay. Also in the course of this unit, you havaé the etiology and
development of orthodontic problems which are eigrevironmental or
genetic. The classification of malocclusion in liméth Edward H
Angles’ Postulations has also been treated viascla class Il, and class
[l malocclusions. Classification of orthodontic phiances into active
and passive has been treated also. Conditions, wvitieh laboratory
constructed orthodontic appliances are to be maalee been dealt with
as well.
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6.0 TUTOR-MARKED ASSIGNMENT

Discuss Angle’s classification of malocclusion.

Differentiate between orthodontics and orthodotaahnology.
Give the reasons why orthodontic treatments aredeteeby
patients?

wh =
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1.0 INTRODUCTION

In this unit, we shall be looking at another branéllental technology,
conservative dental technology. We shall studybidigcs of the topic as
it relates to the definition and the extent of aage. This section will
also dwell on the conditions under which conseweatippliances are to
be provided or not considered for patients. Welsidab look at what
makes up conservative dental technology, theirouariclassifications
and ideal requirements for each component.

20 OBJECTIVES

At the end of this unit, you should be able to:

o explain the meaning of conservative technology

o list factors or conditions that permit the constiat of
conservative dental appliance

o list and classify the various parts making up coresteve dental
technology

o explain the requirements to be fulfilled by an age

conservative dental appliance.
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3.0 MAINCONTENT

3.1 Definition and Scope of Conservative Dental Technology

This is a branch of dental technology which dealh whe design and
construction of dental appliances which restorereplace missing,
attrited, broken, discoloured or improperly develdgooth/teeth using
fixed appliances which are cemented or attachetth@meeth or adjacent
tooth or teeth to effect support and stability. yiaee fixed and cannot
be removed by the patient. In undertaking this eispg dental
technology, most times, the natural standing temilii are/is prepared,
clinically, and the prosthesis/appliance desigresshstructed and fixed
on them for support. These appliances are madeciygli@a resin,
porcelain or metal, or a combination of metal and-metal. They may
be made to cover part(s) or the entire tooth sedadhey comprise of
different types of appliances viz. crowns, bridgekiys and onlays.

3.2 Indications and Contraindications for Conservative
Dental Appliances

3.2.1Indicationsfor Conservative Appliances

These are conditions under which conservative appés are
permissible or preferred.

. Excessively resorped alveolar ridge which makesntein and
stability of partial denture impossible.
o Where the space or the number of teeth to be reglscshort or

very few teeth.

o The adjacent tooth/teeth to the space being replatare healthy
enough to support the appliance.

o Where the patient may not be able to undertakegorbpndling
associated with partial dentures.

o Where the patient prefers or insists on this evdrerwthe
prevailing conditions show otherwise.

3.2.2 Contraindicationsfor Conservation Appliances

These are conditions under which the use of coatigevappliance as
means of treatment is not permissible or allowed.

o Where the adjacent tooth/teeth to support the appd is/are not
healthy enough to withstand the stress that itaamhto bear.

. Very long space or too many teeth being replaced.
. Teeth that have very large pulp chambers.
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. Tooth or teeth that is/are not properly developeerdby not
allowing adequate support base for the appliance.

o Excessive amount of bone loss from the alveolar.

o Patients that are medically compromised such asrspsive
patients etc.

o Sensitive patients that are scared of treatmentishwimvolve
invasive procedures.

o Spaces or span to be replaced on both sides gdwhehich will
require stabilisation through joining / making th&srone piece.

o Spaces or span to be replaced being on the exigsroit the jaw

which will make it impossible for the appliancelde adequately
supported on both sides/ends.

3.3 Componentsof Conservative Dental Technology

These are the various aspects making up this braofctdental
technology. They comprised of the following:

3.3.1 Crowns

Crowns are appliances designed and constructechvelnec used for the
restoration of the appearances and masticatorycieaifty of the
tooth/teeth which has its crown aspect not propdeyeloped, lost due
to attrition, accident or disease; or used asanet in a bridge.

Crowns may be made of acrylic resin, porcelain ogtaly or a
combination of metal and non-metal.

3.3.1.1 Typesof Crown and Indications

Various types of crown exist which range from thagkich cover
part(s) to those which cover the entire tooth sig$a Examples are:
Jacket crown, full veneer or full all metal crowgartial veneer or three
quarter (3/4) crown, post or post retained crown.

a. Jacket crowns

These are used on anterior teeth and are madé¢hef eicrylic resin or
porcelain. Jacket crowns made of acrylic resintareporal in nature
though they posses good aesthetic properties ateegiot durable due to
their reduced strength and ease of discolourafiacket crown made of
porcelain posses better permanency due to its cetability and better
strength. Jacket crowns are indicated for anteriors
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b. Full veneer or full all metal crowns

These are all cast appliance usually constructe@dsterior teeth from
which a layer of all the tooth/teeth surfaces hasnbremoved. There
might be some level of variation when it involv&st bicuspid which

for aesthetic reasons the buccal aspect of thelnwetareplaced by
acrylic or porcelain. They are also used as retaif@ bridges or as
abutment for a removable partial denture. They imdicated for

posterior teeth/restoration.

C. Partial Veneer or three quarter (3/4) crown

This is sometimes referred to as Carmichael cradivis designed to
restore all aspects of tooth surfaces (anteriodspasterior) except the
labial and buccal aspects. It is used extensivelgralge retainer due to
its strength and stability. This is indicated fotexior and premolars.

d. Post retained crown

This type of crown is designed and constructeddoth/teeth in which
so much of its structures, crown and pulp, havenlveenoved or when
an already root filled tooth/teeth has/have disead. This type of
crown involves the preparation of a metallic postt®n which is
shaped so that the portion which carries the criewnade to look like a
preparation for jacket crown. The crown can be miadeither acrylic
resin or porcelain depending on the choice madés iBhindicated for
anterior.

3.3.2 Bridges

Bridges are fixed prostheses/appliances designeld canstructed to
restore one or more missing tooth/teeth which amented to the
adjacent natural tooth/teeth, roots or implantsmfravhich primary

support and retention are obtained. They are faretlare not removable
except by deliberate action of professionals augkdrto do so.

3.3.2.1 Partsof a Bridge

These are the various component parts making ulgeb They are:
Abutment (s): The tooth/teeth, root(s) or implant upon which the
appliance is fixed and from which support is obgain Can be an

ordinary abutment or pier in which case it has spapontic on the
sides, anteriorly and posteriorly.
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Retainer: The part(s which unite the abutmes) with the suspende
portion of the bridges (pontic). They maybethe form of inlays, partie
or full veneer cowns, or onlays. They are cemented to the abut(s).

Pontic(s): The part of a bridge whic replaces the lost neral
tooth/teeth for which the bridge is constructed. It restores thection
and usually occupies the space of the naturaltooth/teetr

Connector (s): That par(s) which link the pontic(siand the retain(s).
May be rigid or non rigid. Maybsoldered joints, occlusal rests, pal:
spurs or slotted attachmel

Retainer

Pier (Abutment)

Pontic

Retainer

Abutment

Connectors

Fig 5.1: Partsof aBridge
3.3.2.2 Classification of Bridges

Bridges are classified based on the way by which the appdia are
connected to thabutment teeth. These are: Fixed-fixBxed-movable,
cantilever, angpring cantileve

Fixed-fixed bridge: This is the type of bridge where tpentic(s) are
connected rigidl to the retainers at both ends of the bridges amde
there is rigid connection provided between the rmleuts

Fig. 5.2: Fixed-fixed Bridge
Source Shaw F.(. & Scott D.C.
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Fixed movable bridge: This is the type of bridge where the ponti
rigidly connected to one retainer but rto the other but posses an
extension fitting into a receiving slot in the ojsite retainer. This offers
somelimited movement between the pontic and retainer. This is a
non-rigid connector and the purpose i< facilitate its insertion and
reduce stress on the abutm

Fig. 5.3: Fixed-movable Bridge
Source:Shaw F.G & Scott D..

Cantilever: Also referred to a“plain cantilever” is the type of bridge
which is rigidly connected to retainer at one and completely
unconnected or unsupported the other end. In order to avoid much
stress on the abutment, such retainers should tigplautherefore the
two retainersor more adjacent to each other soldered or joined
together.

Fig. 5.4: Cantilever Bridge
Source Shaw F.G & Scott D..

Spring cantilever bridge: This type of bridge is one in which t
unsupported pontic is not adjacent to the retaifilee pontic is som
distance away from the retainer and is connectea Imarrow palate
bar. Most timesmultiple retainers are us (soldered together) so as to
minimise stress on thadividual toott and to ensure adequate strength.
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Fig. 5.5: Spring Cantilever Bridge

Source Shaw F.G & Scott D..

3.3.2.3 Ideal Requirementsof a Bridge

In every appliance for use in 1 oral cavity, there aréasic qualities
expected of such appliance to po: and bridges are netxempted fron
this. The ideaqualities expected of every bridge

a.

4.0

The materig(s) for its construction should d®ocompatible an
should not impinge on the tissues or prce any form of tissu
reaction.

Should be conortable to the patient.

Should preserve the underlying tissue, mucos: alveolar bone
It should neither cause any ulceration to the maiqo@ caus:
resorption of the alveol: rigid

Goodaesthetic

Should permit good oral hygiene. Should be €to clean and
maintain

Must posses adequate strength and perform the functions o
tooth/teeth it replace Incisal edge or cusps of pontics shoulc
covered with metal to prevent weof resin facing or chipping ¢
porcelain

Bridges must never gag the |

Must not permit adherence of food particles on gstsface.
Should be highly polishe

Must be free from any form of cuspal interfere

CONCLUSION

In this unit,you learn conservative dental technology which deals \
the design and cotruction of dental appliances t@store missing
attritted, broker, discoloured or improperly developed dentition us
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appliances. These appliances are attached or dexnéc adjacent
natural tooth/teeth for support. We also lookedhat materials, metals
and non metals, used in the construction of thdéiappe. You have also
learnt about the various indications and contramtbns for

conservative dental appliances. In the same vdir, domponents
making up conservative dental technology viz. crewnd bridges have
been dealt with, including their types or classifion, indications and
ideal requirements of the various components ofseovative dental
technology.

50 SUMMARY

In this unit, you learnt the meaning of consenattdental technology,
factors or conditions that permit the constructidrconservative dental
appliances, the various components making up ceatee dental
technology as well as the classification of theseponent parts. The
ideal expectations they are suppose to fulfill hals® been learnt.

6.0 TUTOR-MARKED ASSIGNMENT

1. With the aid of a diagram describe the parts ofidge.

2. Give five (5) conditions under which conservativenthl
appliance (bridge) is not permissible.

3. List the various types of crown known to you andatidoe in

details two (2) of these types of crown.

7.0 REFERENCESFURTHER READING

Osborne, J. & Wilson, H. J. (1970pental Mechanics for Students
London: Staple Press.

Shaw, F. G. & Scott, D. C. (1968practical Exercise in Dental
Mechanics London: Henry Kimpton.

Veeraiyan, D. Net al. (2003). Textbook of Prosthodonticslew Delhi:
JayPee Brothers Medical Publishers.
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MODULE 2 LAW OF FORM AND FUNCTION
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Unit 6 Functions of the various Teeth in the Mouth

UNIT 1 CHARACTERISTICS ARRANGEMENT OF
TEETH
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1.0 INTRODUCTION

The first step in understanding the theory and tmacof dental
technology is the understanding of teeth and iso@ated structures.
The teeth in function help to maintain and retane thealth of the
physiolic structures of the mouth and their fungsiosiz. mastication,
swallowing-deglutition, phonetics and breathing.

The formation of teeth and the development of thie oral cavity and
growth are all closely linked together. It is tHere very important to
understand the various or individual tooth makipgthe dentition, their
shapes and reasons for these shapes as well adatienships between
these teeth. The form each tooth assumes is girpatportional to its
functions and any deviation from the form or shdgags about a
corresponding deviation in the functions of thettoand vice versa.
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20 OBJECTIVES
At the end of this unit, you should be able to:
o identify the landmark and physiology of the denturearing

areas, and how they play their parts or roles ildihg dental
appliances in their correct position in the mouth

J explain the various landmarks making up individieaith and the
part they play in the functions of the dentition
o define the various terminologies associated witfitilen and the

relationship existing between the various teetthéxmouth.
3.0 MAIN CONTENT

3.1 TheDentureBearing Areasand Coverage

The mouth or oral cavity as we know it is lined by mucous
membrane which is attached to the teeth, the avdmine and the hard
palate or floor of the mouth. The mucous membrarago related to the
soft tissues, the tongue, the cheek and lips. Aasdn where the
mucous membrane is related to the bone, it is bevause the amount
of membrane there is very thin and immovable @ardbe a support to
the denture. Such areas are referred to as haategalt while the areas
where the mucous membrane is related to the esisce usually soft,
sensitive and movable and they are referred totigissues. They do
not take part in the support of denture. The arke@hvbears the force or
stress associated with the appliance is the uppfaaver ridges. Their
relative size and shape contribute to the suitgholi this area in bearing
denture appliance.

In upper jaw, it is known that dentures cover ¢éiddire palate and this
palate bears part of the stress or force  appliedhe appliance. The
palate is known to bear some prominent featurel ascrugae, palatal
torus and tuberosities, and these prominent featbear nerves which
supply blood to the area. It is therefore necesfalyin the construction
of denture, these prominent features are relievktj@ately to ensure
that well fitting denture do not press on them amdrrupt blood supply
as well as inflicting pain. In the lower jaw alsmminent features such
as retromolar pads are relieved. In upper dentomstouction, the entire
palate, facial and buccal aspects of the ridgecavered, except in rare
cases. In the lower, the entire ridge is coverpdpiuthe retromolar pads.
Adequate relief is given to all muscles of attachtne
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Fig. 1.1: Denture Bearing Area
Source: Shaw F.G & Scott D.C.

3.2 TheTeeth and their Arrangement in the Mouth

The teeth are bony structures which are seen ocumyplye oral cavity

and are composed of different types and shapesike mp the dentition.
Each tooth is composed of different substances myakiup. Each tooth
has crown (the portion of the tooth seen in the tmoand the root (the
portion of the tooth which is below the gum) whishembedded in the
alveolar bone. The crown is covered by the enantelewthe root is

covered with cementum. Both the crown and the roaot at the

cementoenamel junction; also referred to as cdnlioe. A cross

section of the tooth displays four (4) basic tissue. Enamel, Dentine,
Cementum and Pulp. The first three (3) being thel hiasues and the
last is soft tissue.

Enamei This is the calcified outer covering of a tooth
crown. It is very hard and smooth and protectsimine.

Dentine The portion of a tooth that is covered by eabamd
cementum. It is bony-like in nature and makes hp t
bulk of the tooth.

Cementum The calcified tissue that covers the dentineoat region.
Though calcified, it is more coarse and softer thiae
enamel.

Pulp: The connective tissue with nerve endindsctv fills the
pulp chambers and root canals of a tooth. It ct$
cells and fibres that furnish the blood and nemvepsy to
the tooth. It is the living part of the tooth.
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Various teeth in the mouth are held in place withia alveolus (socket)
by means of the fibres which enable the teeth tdetgop slight

movements within the alveolus. These fibres thdd ioe teeth within

the socket are called periodontal membrane.

Alvenlar
bone

Fig. 1.2: Cross Section of a Tooth
Source: Shaw F.G & Scott D.C

The teeth as typically discussed are the permateetih except where
otherwise indicated. The permanent teeth arelee which replace the
milk teeth (teeth of infancy which are shed offgisequence of eruption
that shows great variety. They are usually 32 iminer as against the
milk teeth that are 20.

The arrangement of these teeth helps in formingtaiter major
landmarks in the shape of the mouth as they perfdifferent roles.
Their presence maintains the mouth in their ideabitmns and
ultimately the shape and aesthetics of the facevel as healthy
condition.
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DENTAL ANATOMY

Cenlrals
Eateral

. | occrusat: Pemsinimg |1

B | o the occluslon. Heed
N 1o describe the masti- 1

caﬂng or chewing surface
of the posterior teeth.

Lat Blcwspid

OOCLUDNG TEETH:
Tieth that: ppose &3 ch
@ otherin gociusion, o

clostng .

IMCISAL: The biting edpe of the
anpteriar Tedth.

PROMIMA L or approximal; Mext
e, adjoeining,  Tsed 1o describe
the sUrinoos Deraeen T well

CUSFS: Tapering projections
pon the chown of o toolh.

o fine . The sutfice
B ool that is away
the Tred@n Tine .
el of 1st Bicuspid shown)
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cociusal surface of o toath.

. e :r

LABAL SURFACE: Feralning o
the lip, Uaed o deggribe the fronc
surface of the anterior Teeth.

Al: Towapd the median line
he surface of the oot that is
e ef thee mesdian line .

1 ]
MEDEAN LINE: Ao imaginacy line
Betwesn the two centrals,
- & i aers at Fil o b wile memd ol blhn Fmmtl Arirfmear et Planteni

Fig. 1.3: Set of Teeth (Upper and Lower) indicating Surfaces

Source: Hudis, M.M.

3.3 Definition of Terms in Relation to the Characteristics
Arrangement of the Teeth in the Mouth

This is the explanation of the meaning of certaimmis, words or phrase

to enable learners become acquainted or familidin Wiese words to
ensure better and easy understanding of the subpter.
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Dentition:

Alveolar Ridge/Bone:

DENTAL PROSTHETICS

Characteristics arrangement of teeth in the
mouth.

The portion of the upper jaw (maxilla) and
the lower jaw (mandible) which support
the teeth and keep them in position; or the
upstanding of bone and its covering which
remains after the extraction of teeth.

Axial Surface (of a tooth): Any surface of a tooth which is parallel to

Apex of tooth:
Root:

Gingival:
Crown:

Buccal:

Buccal Surface:

Distal:

Mesial:
Median Line:

Labial surface:

Facial surface:

Incisal:
Cusp:

Occlusal surface:

Posterior teeth:

Anterior teeth:
Cingulum:

Palatal surface:

the long axis of such tooth.

Terminal end of the root of a tooth.

The portion of a natural tooth below the
gum or gingiva.

The portion or surface of tooth nearest to
the adjacent tooth.

The portion of tooth above the gingival or
gum.

The portion of a tooth touching the check.
Pertaining to the cheek; used to describe
the outside surfaces of posterior teeth.

The portion or surface of the tooth that is
away, farthest or furthest from the
median line.

The Portion of a tooth nearest or toward
the median line.

An imaginary line between the two central
incisors.

The portion of a tooth (anterior) facing the
lips. Used to describe the front surface of
anterior teeth.

The portion of either anterior or posterior
teeth nearest to the lips or cheek.

The cutting edge of the anterior teeth.
Tapering projections or elevations on the
occlusal surface of posterior teeth.

The chewing or masticating surface of
posterior teeth.

The teeth situated around the cheek or
buccal region and are either double or
multiple cusped.

The teeth situated around the lips and are
wedge shaped.

The bulge at the base of the palatal or
lingual surface of anterior crown.

The portion of the tooth nearest to the
palate.
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Lingual surface: The portion of the tooth nearest to the
tongue.

Cervical: The narrow region at the junction of the
crown with the root.

Neck: The portion of a tooth at the junction

between the crown and root.

OR : ) ROOT CROWN

|’ PALATAL
/ ; MESIAL: DISTAL
/ OCCLUSAL
/DisTAL _ SHADED  pisTaL LABIAL « FACIAL

INCISAL
BUCCAL = FACIAL
LINGUAL LABIAL
oR
CINGULLY FACIAL MESIAL: PROXIMAL
PROXIMAL CERVICAL PROXIMAL DISTAL
L]
ROCT GINGINAL

PALATAL

wrro e

Fig. 1.4: Drawings showing the various sides of Dentition (Anterior
& Posterior)

Source:Shaw F.G & Scott D.C.
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4.0 CONCLUSION

In this unit, you learnt the characteristics aremgnt of the teeth and
the positions occupied by individual tooth in emsgrthat the mouth is
maintained in healthy condition. These have bedmesaed through the
study of the denture bearing areas and their cgeer#ou have also
looked at the teeth and their arrangements in thetimas well as define
the various terms associated with teeth, their ngement and
relationship to each other.

50 SUMMARY

In this unit, you have learnt about the landmarklefiture bearing areas
and how they play their roles in holding the appdi&in position in the
mouth. You have also learnt the basic elements mgakp the tooth and
how they are held in position to ensure a healtloytin You have also
studied the various terminology associated with téeth and mouth
which shall form the basis of your further studi&u are now on
sound foundation upon which future studies willbased.

6.0 TUTOR-MARKED ASSIGNMENT

1. With the aid of a diagram, describe the upper denhearing
areas.
2. Draw and label a cross section of a tooth.
3. Define the following terminologies:
a. Crown
b. Cingulum
C. Median line
d. Palatal surface
4. Differentiate between palatal surface and linguaiaxe of tooth.

7.0 REFERENCESFURTHER READING

Ash, M. M. (1984). Wheelers Dental Anatomy, Physiology and
Occlusion Philadelphia: W.B. Saunders Company.

Blakeslee, R. Wet al (1980).Dental Technology: Theory and Practice
St. Louis: The CV Moshy Company.

Hudis, M. M. (1977)Dental Laboratory ProsthodonticsPhiladelphia:
W.B. Saunders Company.

Shaw, F. G. & Scott, D. C. (1968pPractical Excerise in Dental
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UNIT 2 DENTAL FORMULA
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1.0 INTRODUCTION

There are basic ways by which denomination and rurabteeth for all
mammals are expressed. This expression makes yt sigrple and
straight forward to differentiate the various te@hthe mouth. This
differentiation easily shows the type of tooth ahdir position in the
different arches as well as shows whether it isid@ants or for adults.
This unit sets out to teach us these basic ways)adhtions and
differentiation as it relates to the human teeth.

20 OBJECTIVES

At the end of this unit, you should be able to:

o explain deciduous teeth or teeth of infancy andr thetations in
the different arches of the mouth

o explain permanent teeth or teeth of adulthood dmedviarious
ways by which they are noted in the mouth

o identify the positions of the various teeth as they shown on a
chart

o enumerate the teeth in each classification.

3.0 MAINCONTENT

3.1 Definition of Dental Formula

Dental formula has been defined by various authoritiresdifferent
ways, but one definition which is all embracing afidencompassing is:

The Arrangement and number of teeth on the uppér@mer jaws of
one half of the oral cavity.
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This definition captures the essence of the formulatation because the
formula, when stated, shows that the summatiomef/arious numbers
or figures as quoted will amount to half of theatadtated.

1%, CYy PMPI, M¥; =32
Where:
| = Incisor, while th&, indicates that there are two incisors on the upper

jaw and two on the lower jaw of one half of the iowBo also, the rest
of the teeth in the mouth as notated.

C = Canine
PM = Premolars
M = Molars

As stated above, the summation of the various déigun the formula
shows that it is half of the total quoted but aselo look and
understanding of the formula informs us that theuthds a complete
organ and for half object to become completes multiplied by two
(2). Therefore, judging from the formula, the total 16 but when
multiplied by two (2) to make it whole or complétdecomes 32.

The figures above the horizontal line indicate anspupper jaw), while
the ones below indicate the lowers (lower jawyvilt also be noted that
the formula depicts that of adulthood or permardenttition. This is
usually the standard except otherwise stated int &eowing the teeth
of infancy  (milk teeth). Moreover, the milk teetlsually shed off
giving way for the permanent teeth to emerge. Thecgss requires
about twenty (20) years to complete.

3.2 Classfications and Notations of Dental Formula

Dental formula is usually classified into two vizteciduous and
permanent teeth.

Deciduous teeth: This is the milk teeth of infancy and is observede

fewer in number, usually twenty (20), and has nenmlars and with
dental formula:
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A cY, M?/, = 20

Deciduous teeth are designated or notated in \v@mays Vviz.

(Patients right) (Patients left) (upper)
EDCBA | ABCDE
EDCBA | ABCDE (lower)

(A) (Palmer Notation)

(Patients right) (Patients left) (upper)
ABCDE | FGHIJ
TSRQP | ONMLK (lower)

(B) (Clinical Notation)
Patient’s right Patient’s left (upper)

5554 53 52 51| 6162 63 64 65

8584 83 82 81‘ 7172 73 74 75
(C) (Federation Dentaire International

(FDI) Tooth numbering system)

Where
(A) (B) ©)
=central incisor 51|61
AlA EIF 81171
AlA Pl O
B
= lateral incisors FB_

= canine C|C %L 53163

Clc M 83|73
_ st D|D B|I 54| 64
= 1" molars DIGE *'75 L 8374
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= 2"molars E'Ei AlJ
ElE T|K

Usually Deciduous teeth which are also referreédo primary teeth,
milk teeth or teeth of infancy start developingabbut the age of six (6)
months with the lower/mandibular central incisoi$ie entire teeth
remain in function from that age six (6) monthkdlbout eleven (11) to
thirteen (13) years when they are completely reggday the permanent
dentition. Intheir notation, patient’s upperhtgquadrant is denoted
first and it goes in clockwise direction.

Permanent teeth/dentition: These are the teeth of adulthood. They
emerge on shedding of the milk or deciduous teetim the oral cavity.
Permanent teeth/dentition are notated by numbgusés and are
immediately seen to be more in number than theddecis dentition.
They are used as the standard in quoting the diemtaula.

1%, CY, PM, M¥; =32

As can be seen from the formula, permanent dentitncludes
premolars (PM) which are absent in deciduous dentit

The first to emerge in the mouth among the permiadentition are the
first molars which take place at the age of abou(®) years when the
jaw growth has progressed sufficiently to allow Tthe permanent
dentitions are much larger than any deciduous tamthare notated in
different ways viz.

Patient’s right (upper) Patient’s left (uppe

87654321 12345678
87654321 12345678

(A) (Palmer notation) (lower)

Patient’s right (upper) Patient’s left f&p)

123 456 7 8 ‘910111213141516
323130 29 28 27 26 25|24 232221201918 17
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(B) (Clinical notation) (lower)
Patient’s right (upper) Patient'd lefpper)

18 17 16 15 14 13 12 11[21 22 23 24 25 26 27 28
48 47 46 45 44 43 42 41\31 32 33 34 35 36 37 38

©) (FDI tooth numbering system) (lower)

Where

=Central incisors

1/1
1)1
= lateral incisor 2|2 7l 10 1222
22
. 3|3
= canines 3(3
78t i‘i 5112 1424
414 28/ 21 44| 34
1% premolars
4113 15|25
2920 45 | 35

=2"Y premolars

=1%molars 116

18|28
=2""molars 3217 48 | 38
= 3% molars or

“wisdom teeth”

The permanent dentition are what humans live wlittheough life and
any untoward effect on any of them may lead toube of restorative
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appliance for correction or replacement. The valioe bisects the face
and dentition into two (2) halves while the horinine demarcates
the upper jaw and lower jaw.

4.0 CONCLUSION

In this unit, you have learnt the definition of ¢enformula. The unit
has classified dentition as deciduous and permadentition and has
also given us both the formulas of each dentit®n awell as the charts
and various notations of each dentition. It is libgeat this unit forms
the background for subsequent units.

50 SUMMARY

In this unit, you have been acquainted with deaidhmilk/primary

teeth or teeth of infancy and their notations asadted for by different
authorities. You also learnt the permanent teetichvthe adults live
with all through life. You have also learnt the rhers of teeth making
up each dentition and the positions they occughemouth.

6.0 TUTOR-MARKED ASSIGNMENT

1. Define dental formula.
2. Using the FDI or quadrant number notation, chartidieous
dentition.

3. Differentiate between deciduous and permanent tiEmti
4, How do you chart the teeth on patients’ upper rigbing the
palmers notation.

7.0 REFERENCESFURTHER READING
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INTRODUCTION

The formation of teeth and their development ingosome closely
related processes which are closely linked to thenges which take
place with the growth of the jaws.

Knowledge of the sequence of the formation and ternpof teeth
generally and deciduous teeth specifically arerehgimportance. The
first appearance of teeth in a child is eagerlyitedlaby parents since it
represents important early milestone in the chittBselopment. This is
because once deciduous dentition is completedjithensions and form
of the arches change reduce significantly untihnpgerent dentition begin
to erupt. It is therefore very pertinent that deods teeth, their
development and etiology are studied as they plpgirain influencing
learning of feeding attitude especially the imbghof masticatory skills.

2.0

OBJECTIVES

At the end of this unit, you should be able to:

explain calcification and eruption of the first eétprimary teeth
in individual’s life

chronicle the sequence of eruption and sheddingegiduous
teeth

describe occlusal relationship of deciduous teeth

explain the transition between deciduous dentiiod permanent
dentition.
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3.0 MAINCONTENT

3.1 Definition of Deciduous Dentition and Associated
Concepts

Deciduous dentition is the teeth of infancy assied with childhood.
They contain fewer numbers of teeth (20) in congmari with the
permanent dentition (32). Their formation is clgsedlated to prenatal
and postnatal development period. Their formatiatesl back to four (4)
to five (5) months of intrauterine life (when ihet womb) but its
eruption in the mouth starts six (6) to seven (Onths after birth and
complete eruption between two and a halfjyears to three (3) years
of age. This dentition remains intact until theldhs about six (6) years
when transition to permanent dentition starts. mtmber of deciduous
teeth remains twenty (20) except if any misses enitglly or as a result
of disease or trauma. The denomination of decidueath is by the
initial of the three (3) sets of teeth that makepit

| = Incisor, C= Canine, M= molar
They are represented typically thus

1%, CY, M?%, =20.

3.1.1 Terminologies or Concepts Associated with Deciduous
Dentition

Calcification: The deposition of lime salts in the formation
of tooth/teeth. This begins in the four to five
months of intrauterine life.

Eruption: Is the coming out or appearance of natural
teeth in the oral cavity. This begins at six to
seven months after birth.

Mandibular: Refers to lower jaw or mandible.

Maxillary: Refers to upper jaw or maxilla.

Anodontia: Total absence of teeth in the mouth.

Hypodontia: Absence of few teeth in the mouth.

Oligodontia: Absence of many teeth but not all in the
mouth.

Exfoliation: Is the shedding of deciduous teeth to enable
the succedanous teeth (permanent) to replace
them.

Transition: Is the period when the permanent dentition

starts to emerge to replace the deciduous
dentition, beginning with the first molars.
This starts at about six years of the child.
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3.2 Developmental Chronology of Deciduous Teeth

This is the sequence by which deciduous teeth dpue¢ginning with
calcification of such teeth during the prenatal sagéhe day of eruption
till the day of complete development of roots c teeth.

Table 3.1: Developmental Chronology of Deciduous Teeth

Upper Evidence of Completion | Eruption Completion
deciduous | calcification | of crown of root after
teeth birth
Incisors 3-5 months4-5 months 6-9 monthsll/2-2years
in utero
Canines 5-6 months 16-20 21/2-3years
in utero months
Molars 5-6 months 6-12 months| 12-30 2-3years
in utero months
Lower 4.5 months in 4-4.5 months  6.5-7 1%,-2 years
deciduous | utero months
incisors after birth
Canine 5months  ih9months 16-20 2'/,-3 years
uterc months
Molars 5-6months in6-12 months| 12-30 years
uterc month

3.3 Importance of Deciduous Dentition

The eruption of deciduous dentition at the stagg tho play a vital role

in the behaviour of the child in feeding especiahge learning of

masticatory skills. They play key role in the ntaimance of space for
the eruption of permanent teeth and normal ocausherwise

malocclusion occurs.

Presence of deciduous dentition helps a great idealaintaining the
integrity of the arch as well as the beauty of thee. Without teeth,
every pressure applied in the mouth goes diretteooral tissues, hard
and soft.

Therefore, presence of deciduous dentition imtbeth of a child
helps a lot in protecting and preserving the oisdues which would
have otherwise been damaged.

Deciduous dentition also plays an important role in
the pronunciation of words, clearly.
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4.0 CONCLUSION

Having gone through this unit successfully, you éhaearnt the
definition and basic concepts relating to deciduaentition. The
sequence or chronology of the development of decid dentition
which indicates that teeth start developing inwlmanb at about four (4)
months of intrauterine life but starts to manifiéstlf in the mouth from
about six (6) months after birth. The importancede€iduous dentition
has also been studied.

50 SUMMARY

In this unit, you have learnt about the calcifioatiand eruption of
deciduous teeth. You have also learnt the sequehdevelopment of
the first set of teeth in humans and when theyt falling off the mouth

giving rise to steady and permanent teeth. This i also shown us
when the permanent teeth start erupting which abatt six (6) years of
age of a child.

6.0 TUTOR-MARKED ASSIGNMENT

1. With the aid of dental formula, describe decidudastition.

2. At what time do the lime salt which is responsitite the
formation of teeth start.

3. At what range of time do the eruption of decidudegth
complete.

4. Give two reasons why deciduous dentition is impurta
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1.0 INTRODUCTION

In describing human teeth, usually the permanentitttn is used as a
standard except where otherwise stated. This danatso referred to as
adult teeth play a vital role in the preservatidnomal health of every
individual as well as the aesthetics of such irdiial. The presence of
teeth in the mouth help a lot in directing andnieBhg jaw movements
which would have otherwise caused some wide andendysfunction
of the Temporo Mandibular Joint (TMJ). As it is kmo, the teeth at this
level are one part of the strongest bones in thiy lamd are completed
after the deciduous teeth have exfoliated. Perntaghemtition contains
32 teeth in four (4) sets viz Incisor, four (twapep, two Lower); Canine
two (one upper, one lower): premolars four (two exppwo lower)
molars six (three upper, three lower) on one hélthe arches (dental
formula).

20 OBJECTIVES

At the end of this unit, you should be able to:

. distinguish between deciduous and permanent damtiti
. serialise the sequence of eruption of permanerittiben
o identify the functions and importance of each & theth making

up permanent dentition.
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3.0 MAINCONTENT

3.1 Definition of Permanent Dentition
This is the teeth of adulthood which start appeammthe mouth at the
age of about six (6) years even while the decidutagth are not
completely exfoliated. They start manifesting witfie first molars
which erupt distally to the deciduous second molars
The permanent dentition is represented in diffesgays by a way of
notation and represents the dental formula whetedstaxcept where
stated otherwise.

fl, C'y, PM, M3 =32
Notation or charting of permanent dentition goes;th

Upper Right Upper Left

8765432” 12345678

8765432]{ 12345678
Lower Right Lower Left

(A) (Palmer’s notation)

Upper Right Upper Left

1817161514 131211 ‘ 21 22 2324 25 26 27 28
48 47 46 45 44 43 42 21 ‘ 313233343536 3738
Lower Right Lower Left

(B) (FDI Tooth numbering system)

Upper Right Upper Left
12345678 ‘ 9 10 1112 13546

32 313029 28 27 26 25 ‘ 24 2322212019 1817
Lower right Lower left

(C)  (Clinical notation)
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Where

(A) (B)
1& 21 8 |9 Central

31 25|24 incisors
1222
42132 %6% Lateral incisors
13|23
43|33 _6 11 Canines

6

27
14124 5112 1% premolars or
44|34 28 1% bicuspids

4

29

30

eI W N Ll
RIS ww o =

21
15125 13 2"° premolars or
45135 20 2" bicuspids

(92016

16 |26 3114 1% molars or
46|36 19 “6 year molars”
17127

6/ 6
6
47~77 7 2 |15 e
7 47(37 3118 2" molars
8|8 18|28 _1116 3 molars or “wisdom
48‘87 4838 3217 teeth”

From the foregoing, it is seen that though diff¢reatations, they all
mean the same thing; showing that permanent damtbntain 32 teeth.

3.2 ldentification of Distinguishing Factorsin Permanent
Dentition

As stated previously, permanent teeth start ergminabout the age of
six years with first molars. They exhibit major ¢@st or difference
with the deciduous dentition which can be summethup;

a. Size Much larger in size than deciduous dentition.

b. Crowns dimensionsOn comparison, the crown dimensions of
permanent dentition are seen to be longer in lerfgttisor-
cervical) than mesio-distal when measured. Gengithlé crowns
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of permanent dentition are much more larger thacddeus
dentition.

C. Colouration The permanent teeth are seen to be much more
coloured than deciduous teeth of the same pafiért.deciduous
dentition are whiter in colour.

d. Bucco-Lingual surfaceThe buccal and lingual or palatal surfaces
of permanent dentition are more pronounced, mommyent
thereby making the occlusal surface larger.

e. Other features The crown of upper®imolar at six (6) years,
carries a tiny /small cusp-like projection on tredgpal side of the
mesio-palatal cusp. This small cusp-like project®meferred to
as “cusp of Carabelli” and it distinguishes thetlhorom every
other tooth in the mouth.

3.3 Chronology or Sequence of Eruption of Permanent
Dentition

As earlier stated, the six year molars are the $ie$ of teeth to emerge
among the permanent dentition. They are followed thy central
incisors which emerge between the age of six anersgears of patient.
The lower central incisors precede the uppers. Bhdosely followed
by the lateral incisors. The next on the sequesdba maxillary/upper
central incisors followed by the lateral incisorBigh appear after about
one year. Sequel to the eruption of upper latemalsors, are the
mandibular canines. These usually are precededhédyirst premolars
but sometimes they appear simultaneously. Follomeed is the second
premolars which erupt at about a year later and thaxillary canines.
The second molars which erupt when individualsadreut 12 years old
appear posterior to the first molars and in sonsegathey erupt at the
same time with upper canines. The last teeth tpteave the third
molars and they complete the process of eruptismally when the
individual is about 17 years old.

Therefore the summary of the sequence of eruptipernfanent
dentition) can be described in this order:

1% molars at about 6 years

Mandibular (lower) central incisors: 6-7 years
Mandibular (lower) lateral incisors: 7-8 years
Maxillary (upper) central incisors: 7-8 years
Maxillary (upper) lateral incisors: 8-9 years
Mandibular canines: 9-10 years

1%' premolars: 10-12 years

2" premolars: 10-12 years

Maxillary canines: 11-12 years

0. 2" molars: 12-13 years
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11.  3“molars: 16-21 years.
The above can be tabulated thus:

Table 4.1: Sequence of Eruption of Permanent Dentition

Maxilla | Tooth involved inf Mandibular| Tooth involved in

sequence eruption sequence | eruption

1 1* molar 6 yeal 1 1®molar 6 yeai

2 Central incisors 7-8 2 Central incisors 6-V
years years

3 Lateral incisors 8-9 3 Lateral incisors 7-8
years years

4 1st premolars 10-12 4 Canines 9-10
years years

5 2nd premolars 10-12 5 1st premolars 10-12
years years

6 Canines 11-12 years 6 "“Dremolars 11-12

years

7 2nd molars 7 2% molars  11-13
12-13 years years

8 3% molars 8 3% molars 16-21
16-21 years years

The “chronology of Human dentition” was reported bgban and
Kronfeld in 1933 and modified later by McCall andh8ur (1944) but
simplified in this text for easy and better undansting.

3.4 Importance of Permanent Dentition

Dentition which is part of human body will help teaintain and retain
the health of other physiologic structures that ameolved in

mastication, deglutition or swallowing, phonetigedabreathing. Aside
these, the teeth posses certain feature which esegreed to provide
some level of protection to the surrounding tissuemintain the
integrity of the arch and facial structure (aestsgt

To protect the investing and surrounding structuttes teeth are shaped
to deflect food away from the highest point of tlesues. The contact
area of teeth protects the gingiva between therthéninterproximal
spaces. The positioning of the teeth in both jawes such that the
maxillary teeth overhang the mandibular teeth dmsl énsures that the
tissues of the lips and cheeks are protected fremgbtorn when the
teeth are in occlusion and the deflection of foacy from the gingiva
prevents irritation and eventual recession of giagtissues from the
neck of the teeth and the deposition of food delhgh will ultimately
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cause periodontitis. The teeth arrangement whitiglabout curve of
spee, considering the position of incisal edgeandérior to the occlusal
surface of molar, bear a strong relationship torttewement of the jaw
as it moves downward and forward on opening. Thesgmce of this
cure of spee and the curve of monsoon, the posigoof posterior teeth
in such a way that the buccal cusps of lowers ar@igher plane than
the lingual cusps, bring about “balanced occlusidrifese functions of
the teeth are of great importance in maintaining fhysiologic
condition of the mouth that present no pathologmanges in the
supporting tissues. They also play vital role ie@eag the shape of the
face (aesthetics) as the loss of any single onlecatise the integrity of
the arch to disintegrate.

4.0 CONCLUSION

Having successfully gone through the unit, youredéhe meaning of
permanent dentition and known how to identify tlegious individual
teeth. You have also learnt the features thatndjatsh the permanent
teeth from deciduous teeth as well as the ordesequence of eruption
of permanent teeth. Finally, you learnt the impacta of permanent
dentition which play vital role which among othamgs but not limited
to mastication, swallowing of food, preservation arl tissues and
maintenance of oral integrity and well as facialstures (aesthetics).

50 SUMMARY

This unit has been able to distinguish the permaxentition from
deciduous dentition. It has also serialised theusege of eruption of
permanent teeth and identified the importance eompeent dentition
without which physiologic changes will occur anceptually pathologic
conditions will set in.

6.0 TUTOR-MARKED ASSIGNMENT

1. Define permanent dentition and using palmer’s matat

2. Identify the individual tooth.

3 Write a short note on the sequence of eruption esmgnent
dentition.

4. Write a brief note on the importance of dentition.
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1.0 INTRODUCTION

In the previous unit, you learnt about permanemttiden and in this
unit you are going to look at the structure andpskaof teeth in the
mouth. | hope you will find it very interesting.

The various teeth in the dental arches are knowbetanidentical to
each other though some resemble each other or #Hujaeent to them
especially in a particular arch and quadrant. Tingeu teeth differ to a
great extent from the lowers while those from ometipular quadrant
are different from those on the opposite quadrant.

These differences impact different shapes to bo¢hjaw and the face
thereby enabling different people to posses differiace structure/
appearance. Therefore the knowledge of the varghapes is very
important as it enables the dental technologistiéatify each tooth and
the age related changes they undergo.

20 OBJECTIVES

At the end of this unit, you should be able to:

o describe and draw individual tooth from the differefive
surfaces

° differentiate the various teeth in the mouth

. carve the individual tooth form

. recognise the different classes of teeth shapel(ou
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3.0 MAINCONTENT

3.1 What isTooth Morphology?

Tooth morphology is the study or knowledge of theth/tooth by their
shapes and the features they posses.

It is very pertinent and of absolute importancd thdental technologist
should have a detailed knowledge of the structur@ shape of the
various teeth so as to aptly identify each andywsre of them. The
morphology of the teeth in each group reflects thections they
perform-cutting, tearing, holding, crushing etc.

There are age related changes which the varioub teelergo. The
knowledge of all these enable proper selectioneetht during design
and fabrication of prosthodontic appliances as vesll carving done
accurately in crown and bridge works ranging fromgke tooth
morphology to alignment in the mouth as well amatation of natural
features.

Teeth on the various arches are therefore cladsifio two viz. (i)
anteriors (ii) posteriors.

I. Anteriors: Comprise the twelve (12) wedge-shapetht¢hat are
near the lips. They run from canine to canine ithkarches (six
on the upper arch, six on the lower arch).

il. Posteriors: Comprise the other twenty (20) situdiéethest from
the lips and around the buccal or check regionyTtrave either
double or multiple cusps and run frofidremolar to % molar in
both arches (ten on the upper arch, ten on therlaveh).

3.2 Why the Study of Tooth Morphology?

Human teeth are arranged in both upper and lowes. j@he position,
shape and angulations of each tooth have a defirfiteence upon the
function of each arch.

The incisors are designed for piercing, cutting seatfing; canines tear
and hold; and also tend to support the incisoremptars and molars
which have double and multiple cusped occlusalase$ crush and
grind food. Teeth therefore enable humans to optzhew and digest
food.

Detailed study of the shape and features of indafideeth in the mouth
is very important as this will enable one who imtertarrying out teeth
selection, design and construction of appliancew/@s as carving for
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crowns and bridge done accurately bearing in mindt tartificial

substitutes should replace the forms and functiohsthe natural
dentition which they replace without interferenciéwopposing or other
associated tissues or evoking pathological changes.

Natural dentitions have their relationships to eawther when in
occlusion so also, artificial substitutes oughh#we their relationships
in occlusion. Detailed knowledge of these relatiops is very
necessary to enable maintenance of same relatphghprostheses as
deviation or change can possibly evoke pathology.

3.3 Individual Tooth Form/Landmarks described in Detail
Anteriors

Maxillary Central Incisor

. | UPPER RIGHT CENTRAL %,

i) CEBVIGAL T i
LINE ! 4

LABIAL
THCISAL

EOGE

& — o I

. g )
GINGULIM ———— s ==l

i -f""'?"'rf e :*JIE:SU;'_I =

f B wesi L EDGE =5
{ /,.x/ IRARCINAL L ik
// | RIDGE INCISAL g

e '——-< LINGUAL FOSSA
= DISTAL MARGINAL RIDGE S
LINGLIAL DISTAI

Fig. 5.1: Maxillary Central Incisor showing the Various Sides
and Features

Source: Hudis, M.M.
Main Shape
They are ovoid, square or tapering. It is usuallyger and wider than

adjacent tooth. Mesial aspect of incisal edge npwiated than distal
aspect which is more rounded. It has single root.
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The labial aspect of the crown is smooth and corkkengh less convex
than the maxillary lateral and canine.

The palatal surface is reverse of the labial; aastaonvexities and
concavities thereby making it irregular which igdered by the mesial

and distal marginal ridges which flow towards thegalum to give a
scooplike shape to the crown (the palatal fossa).

Maxillary Lateral I ncisor
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LINGUAL INCISAL DISTAL
Fig. 5.2 Maxillary Lateral Incisor Showing the various Sides

and Features
Source: Hudis, M. M.
Main Shape
They are ovoid, square or tapering. It is usudilgrger or narrower than
maxillary central. The mesial aspect of incisal edg more rounded
than central. Distal outline from incisal edge Im@ast semicircle in

shape. Has single root. The labial aspect correspda that of the
central incisor but in smaller proportion.
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Maxillary Canine or Cuspid

ﬂiﬁ‘\ UPPER RIGHT CUSPID
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LINGUAL

Fig. 5.3: Maxillary Canine or Cuspid showing the Various Sides
and Features

Source Hudis, M. M

The incisal edge is pointed. The distal inclinecokp is longer than
mesial incline. The length is almost that of centraisor and has single
root which is longest in the mouth. The cuspsgimiline with the root.
The labial surface is smooth with slight depressi@sially and distally.

Mandibular Central Incisor
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Fig. 5.4 Mandibular Central Incisor showing the Various Sides
and Features
Source: Hudis, M. M.
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Main Shape

This is the smallest of all natural teeth. The m@leaspect of the incisal
edge has more acute angle than the distal. Lok&sh inverted triangle
with the base being at the incisal edge, when wievabially. When
viewed from the mesial or distal surface, it lotdangular also with the
base of the triangle at the cervix. It has a singt.

Mandibular Lateral Incisor

LOWER RIGHT LATERAL

e M D
1: % & m
E L
*,. INCISAL
| 3
LINGUAL DISTAL
Fig. 5.5: Mandibular Lateral Incisor showing the Various Sides

and Features
Source: Hudis, M. M.
Main Shape
Similar to mandibular central incisor but slightarger and wider. The
mesial aspect of crown appears to have a more aogte that the distal

and this causes the incisal edge to slope distidig single root that is
somewhat longer than that of mandibular centrasaorc
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Mandibular Canine

LOWER RIGHT CUSPID
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DISTAL

Fig. 5.6: Mandibular Canine/Cuspid showing the Various Sides
and Features

Source: Hudis, M. M.

Main Shape

The distal incline of cusp is longer than the mlesiargest of all lower
anterior teeth. When viewed from the Ilabial side, presents a
pentagonal outline and when viewed from the mesialistal aspect, it

is triangular with the base of the triangle beiogdrd the cervix. Has
single root. The cusp edge is in line with the root
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Posteriors
Maxillary Posteriors
Maxillary 1% Premolar (1% Bicuspid)
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Fig. 5.7: Maxillary 1% Premolar showing the Various Sidesand
Features

Source: Hudis, M. M.
Main Shape

Has two (2) cusps; one buccally, one palatally bfck the buccal cusp
is slightly larger than the palatal cusp. Occlumaa of i premolar is a
little larger than that of ™ premolar. The occlusal shape shows
trapezoidal form with a well defined central deyetental groove that
divides the surface evenly. Mesio-Distal fissuréoigger than that of
premolar. Has two (2) roots.
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Maxillary 2" Premolar (Bicuspid)
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Fig. 5.8: Maxillary 2" Premolar/Bicuspid showing Different
Sidesend Features

Source: Hudis, M. M.

Main Shape

Has two cusps; one buccally, one palatally. Sligistinaller than %
premolar and more rounded. The buccal cusp iss\ray as that of°1

premolar and less pointed. Has one root which apgeager than that
of 1% premolar.
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Maxillary 1% Molar
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Fig. 5.9: Maxillary 1% Molar showing the Various Sides and
Features

Source: Hudis, M. M.
Main Shape

Has four cusps; two (2) buccally, two (2) palatallfyhe buccal
development groove divides the buccal cusps with riresio-buccal
cusp being broader than disto-buccal cusp. Mediatgdecusp being the
largest. When the tooth is viewed from the occlusaiface, it is
rhombic but when viewed from the buccal aspects itrapezoidal.
Sometimes, there is a fifth cusp which developsnfithe side of the
mesio-palatal cusp. This cusp is referred to aspganf carabelli”. Has
three (3) roots.
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Maxillary 2™ Molar

UPPER RIGHT 2nd MOLAR
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Fig.5.10:  Maxillary 2™ Molar Showing the various Sides and
Features

Source: Hudis, M.M.
Main Shape
Similar to maxillary ' molar but smaller. When viewed from the buccal

aspect, the outline is roughly trapezoidal but whiéwed from the
occlusal aspect, it is rhombic. Has two (2) roots.
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Mandibular 1% Premolar (1¥ Bicuspid)

€ ) LOWER RIGHT fst BICUSPID /™

LINGUAL
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Fig 5.11: Mandibular 1% Premolar showing the Various Sides
and Features

Source Hudis M. M.
Main Shape

Has two (2) cusps; one buccally, one lingually;hwihe buccal cusp
being much larger than lingual cusp. When viewesmfrthe buccal
surface, the mesial and distal slopes/outlinesalrest identical. The
larger buccal cusp covers the lingual cusp. Theusat area of %1

premolar is less in extent thafi®2remolar. When viewed from the
occlusal surface, the outline is roughly diamondgsd. Has single root.
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Mandibular 2" Premolar (Bicuspid)
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Fig. 5.12:  Mandibular 2" Premolar showing the Various Sides
and Features

Source Hudis, M. M.
Main Shape

Has two (2) cusps; one buccaly, one lingually, hay sometimes have
three (3) cusps, one buccally and two (2) lingualine buccal cusp
being the largest followed by the mesio lingualpcus

The three (3) cusp type has triangular ridges @ndbclusal surface.
These ridges are separated by a developmental gréovgive a
“Y”shape. The occlusal area is larger than the rimnar first premolar.
When viewed from the buccal aspect, the outlingrapezoidal and
when viewed from the occlusal surface, the outineoughly rounded.
Has single root.
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Mandibular 1¥ Molar

LOWER RIGHT 1st MOLAR

M §y o

LINGUAL DISTAL

Fig. 5.13:  Mandibular 1¥ Molar showing the Various Sides and
Features

Source: Hudis, M. M.
Main Shape

Has five (5) cusps; three (3) buccally, two (2)glsally. The mesio
lingual cusp being the largest. It is the broaaddstll natural teeth. The
occlusal view shows a hexagonal shape. The budeal ghows a
trapezoidal shape. Two (2) prominent developmegtabves, mesio-
buccal groove and disto-buccal groove are seem®mdclusal surface.
These developmental grooves converge in the ceossa at the central
pit. Has two (2) roots with the mesial root mostés being more broad
than the distal root.
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Mandibular 2" Molar
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Fig. 5.14:  Mandibular 2" Molar showing Various Sides and
Features

Source: Hudis, M. M.
Main Shape

Has four (4) cusps; two (2) buccally and two (2glally. It is less in
extent than mandibularimolar. Has one developmental groove on the
buccal aspect. The buccal view is trapezoidal itlires while the
occlusal view is rectangular. Has two (2) rootsmbich the mesial root
appears larger than the distal.

4.0 CONCLUSION

Having successfully gone through this unit, yournéawhat tooth

morphology means and the reason why we study it¢lwis to know

about the shape and features of individual tootthémouth. This will

help us as Dental Technologists to undertake athtgelection, design
and construction of appliances accurately. You #sont the major
landmark features of individual teeth.
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50 SUMMARY

This unit differentiated the various classes othess well as various
features of these teeth. It has taught us the wasbapes, (ovoid, square
and tapering) associated with human teeth. It lsstaught us the parts
of a tooth viz. crown, neck and root. It is hopéwttwe can now
differentiate and select individual tooth from theol of teeth based on
shape and features.

6.0 TUTOR-MARKED ASSIGNMENT

1. What is tooth morphology and why is it important o Dental
Technologist to be abreast with it?

2. Describe the board categorisation of the teetheémtouth.

3. With the aid of diagram, describe the maxillafymiolar.

4 What is the distinguishing feature of mandibuldmiolar?
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UNIT 6 FUNCTIONS OF THE VARIOUS TEETH IN
THE MOUTH

CONTENTS
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1.0 INTRODUCTION

Teeth as we know are a set of organs or structifiresman being found
in the mouth. Their presence in the mouth is fatate reasons and
functions. Each tooth therefore has particular fiams they perform in
maintaining the structure of the face, health coowliof the mouth,
mastication and digestion of food and speech.

20 OBJECTIVES

At the end of this unit, you should be able to:

o state the basic functions of individual tooth andllective
functions of the entire teeth

o discuss the positions and alignment of the varimesh in the
mouth

o enumerate the effects of absence of any tootheimibuth.

3.0 MAIN CONTENT
3.1 General Functionsof Teeth

The basic functions of teeth are to prepare foodd&yglutition andto
facilitate digestion of such food. Teeth help ie thaintenance of good
health of other oral structures. They help in namhg the integrity of
the mouth and face and in speech making.

The teeth prepare food for deglutition by the acwd the anterior teeth
which cut, grasp and tear such food. The postdgeth perform the
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crushing and grinding action thereby preparing tbed in such a
condition that is ready for swallowing. Non mastica of food which
requires mastication contributes to indigestion.islttherefore very
important that foods are chewed adequately tohgahtready for proper
digestion.

Teeth contours are designed as to help in theatefteof food particles
away from underlying tissues. This protects theugs from being
impinged upon by food particles. These tissuesal®@ protected by the
shape of teeth to avoid stagnation of food delmibatween the teeth
which can cause decay or set in other pathology.

The teeth maintain the integrity of the mouth aadef by their various
positions in the mouth. They do this by supportthg cheek and lip

muscles as well as forming corners of the mouths tlensuring

aesthetics. Without proper support, the facial rasswill contract and

hamper functions; the facial profile which ensugesd appearance will
alter. These teeth which align help ensure thatifseies of the cheeks
and lips are not torn upon the closure or conthopposing teeth.

The teeth play vital role in phonetics (speech)urfils are created by
either obstruction or shaping of breath. The otleegans which

contribute to this are the lips, tongue, alveolaige, hard and soft
palates. All these have direct relationship or imgawith the teeth to

ensure production of the required sound or proratizei. Sounds such
as vowels are made by free passage of air througlvdrious organs
responsible. Consonants are made by closure oactonitcertain organs
of the mouth which have direct bearing with thethied.oss of teeth

therefore affects these functions enumerated abovieh the teeth

directly or indirectly carryout.

3.2 Functions of Individual Tooth and the Different Classes
of Teeth

Anterior teeth are designed for cutting or incisargl holding. They act
as shears or scissors when they come into contéictopposing teeth.
They are also very important in aesthetics anddpee

The posterior teeth are also designed for crushimgy grinding using
their multi cusped occlusal surfaces when the dpgo®eth come into
contact. They assist in aesthetics especially wishle to the eyes.

Central incisor: This is for incising or cutting; supports the fifirum

and is the personality tooth. Very important inthescs and speech for
sounds such as F, S, V, ph.
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Lateral incisor: For incising and lip support. Supports the central
incisor in the performance of functions of aestteetind speech.

Canine: For incising, grasping, tearing and holding. Cdesed the

cornerstone of the arch because it provides thesitran between the
incisors and posteriors. Forms the corners of tbatmand supports the
lips at such corners.

First (1%) premolar: This is the transition tooth between anteriors and
posteriors. Used in crushing and grinding but dan assist in incising,
grasping and holding. It is important in the praolut of sounds such as
“sh” and “th” especially in prostheses. It alsoisissaesthetics when
visible to the eyes.

Second (2" premolar: Similar to ' premolar but more effective in
crushing and grinding.

First (1) molar: For crushing and grinding. Forms the pillar of #reh
and is strong abutment for removable partial destas well as bridges.
This is because of their strong root structure &l as their wide
occlusal table.

Second (2% molar: Similar to first (£) molar.

40 CONCLUSION

In this unit, you have learnt about the functiohseeth in mouth. These
functions are maintenance of the mouth in goodthealaintenance of
the facial structure thereby keeping the aesthetfcmdividuals. The

teeth also prepare food for deglutition and digestiThey also play vital
roles in enunciating or pronunciation of speech.

50 SUMMARY

This unit has taught us about the basic functiohsatlective and
individual teeth. It has also taught us the effeftpositions and
alignment of the various teeth in the mouth as aslithe effects of
absence of any of the teeth in the mouth.

6.0 TUTOR-MARKED ASSIGNMENT
1. What are the basic functions of anterior teeth?
2. What class of teeth primarily affects speech aneatoon of

sounds?
3. Why is the first (1) molar referred to as pillar of the arch?
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MODULE 3 MODEL-MAKING IN DENTAL
TECHNOLOGY

Unit 1 Concept of Impression -Taking

Unit 2 Impression Handling and Casting Techniques
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UNIT 1 CONCEPT OF IMPRESSION- TAKING
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INTRODUCTION

In order to perform the major duties of dental texlbgy, an accurate
reproduction of the given part of human body on clhisuch
replacement or prosthesis is to be placed uporelg gssential. This

stems

from the fact that, the construction of appdes for patients are

not done directly in the patients mouth. Rathechsappliances are
constructed on an exact replica of such organ (lepded later inserted
or fitted on the patients. Therefore to obtain swtact replica of
patient’'s organ on which appliances are constrycedimpression of

same

is obtained.

Impressions as obtained are classified into diffecategories and with
different materials also. These categories and niaievill be discussed

in this

2.0

At the

unit.
OBJECTIVES
end of this unit, you should be able to:

explain impression and its aims
discuss materials available for the taking of inggren
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. enumerate what ideals are expected of an impression
. classify impression materials and types of impessi

3.0 MAIN CONTENT

3.1 Whatis Impression and Impression- Taking?

Impression is the negative likeness of a given apéathe oral,
dentofacial or cranio-facial site. They are likee tmegatives in
photography from which the actual pictures are maddeis from
impression that models, on which designing and tcooson of
appliances are made. In the process of impresalong, a lot of factors
come to play. These factors range from positiopatifent and operator,
the types of materials used and the tray usedtairubg the impression.
During impression taking, it is advisable that gregient sits in upright
position to avoid the head bending backwards. ihie ensure comfort
of the patient as well as avoiding chocking of @attiif there is breakage
of impression material in the course of the procedlihe operator is to
stay on a particular position that will make fondort as well as see the
procedures clearly without hindrance.

Impression trays are the rigid metallic or non rietamplement with
which impression materials are carried into the thhodhey serve to
support the material and maintain it in positionridg setting and
removal from the mouth, and pouring the cast (maoagting).

Impression trays are either stock or special aedeéher perforated or
unperforated. The stock trays are the pre manutedtiays in a variety
of sizes and shapes. They are either metallic dalfite The metallic
ones are rigid and strong. They are reusable ugoilisation. The non
metallic ones (plastics) are not as strong as th&llit ones and are
disposable as they are not intended to be reudex), dre perforated or
unperforated, in which case, retention of impresssady the application
of fixative on the inner wall of the tray. Stoclays are generally used
for preliminary impression.

Special trays are the laboratory made trays whiehspecifically made
for a particular jaw or patient to ensure obtainmiga close fitting

impression. It is customised as it cannot be usedséparate patients.
They are either perforated or unperforated. They wwed for master
impression.
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3.2 Materials for Impression Taking and Classificaion

As stated previously, before the construction of appliance is done, it
iS necessary to obtain the exact replica of theepis oral, dentofacial
or crani-facial site on which the appliance is oradly constructed.
These exact replicas are made from the negatiemdiks which is the
impression. Materials for obtaining the negatiketiess are referred to
as impression materials.

The materials which exhibit more fluidity and hitgvel of flow hardly

displace tissues are referred to as “mocostaticraegpon.” This is

because they record the impression while the tsssemain static, as
against the less fluid materials which compresstigmies during the
recording of impression. These are referred tomacb compressive
impression.”

Impression materials are classified in various waygging from those
that set as a result of a chemical reaction toettibat set as a result of
change in temperature or based on their flexibditlying removal from
the mouth. For the purpose of this write-up, owssification will be
based on the flexibility of materials during rembfram the mouth.

Dental impression materials are classified as rigidlastic) or flexible
(elastic) impression materials.

The rigid impression materials are non elastic aathnot exhibit
springing quality upon deformation. They do not ibxhflexibility as
any deformation produces a permanent change ineshiidey are not
used in an undercut area as they tear or permgrebaftirm on removal
from such undercut area. They are used for impyassf edentulous
mouth or tooth prepared for full crown since no enadit is present.

The elastic impressions materials are flexible ature and are capable
of springing out of an undercut area and returitstehape without any
kind of change in shape. They can be bent or &teetto certain extent
without permanent deformation or change in shapeyTare used for
the impression of both dentulous and edentulousscakhey can come
out of undercut areas without change in shape. EW@ains why
materials under this category are more frequerggdupresently.
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Table 1.1: Classification of Impression Materials

Rigid (inelastic) Flexible (elastic)

Impression compound (Compo) | Hydro colloids
- Agar (reversible hydrocolloid)

Impression plaster - Alginate (irreversible hydrocolloid
Zinc-Oxide—Eugenol (ZOE) Elastomers
Impression waxes Polysulfide rubber

Silicone (Condensation silicone)
Polyether rubber
Addition silicone (polyvinilsiloxane:

The above materials, it is hoped, will be discusisedetails in dental
materials course of this programme.

3.3 Requirements of Good Impression Materials

Impression materials are expected to fulfill certeequirements to be
certified fit for use in dentistry.

These requirements are:

. Ease of manipulative and pocket friendly.

o Accurate recording of the required area: Must exhemough
flow property on insertion in the oral or orofacgie and record
fine details with negligible dimensional change.

o Must exhibit sufficient strength not to tear or akeh permanently
on removal from the mouth.

o Must be non toxic, non irritant to the tissue- emgy safety with
acceptable or non repulsive odour.

o Must be compatible with model and die materials.

o Must exhibit colour contrast with model materialr fease of
distinguishing.

. Must be of suitable working time to allow for placent in the

mouth and setting time to avoid undue time lengtthe mouth;
should not exceed five (5) minutes in the mouth.
o Must have good shelf life.

From the above, it is seen that many requiremengs pdaced on

impression materials. No single impression matenialse today fulfils,
completely, all these requirements.
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4.0 CONCLUSION

In this unit, you learnt the rudiments of impressiaking, impression
materials and categorisation. You have also lahmtdeal requirements
of impression materials.

5.0 SUMMARY

You have learnt what impression means and whaaithe are. You also
learnt about the materials available for impressiaking and their
classifications. The implements and positions etgueof patients and
practitioners to take during the procedure. Youehalso learnt about
the ideal requirements expected of good impressiaterials.

6.0 TUTOR-MARKED ASSIGNMENT

1. Define impression and categorise dental impyasnaterials.

2. Materials/implements used in carrying impressiga the mouth
are of different categories. Discuss.

3. List and explain three ideal qualities/requiesits of a good

impression material.
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1.0 INTRODUCTION

Accurate reproduction of an impression is very essk for the
production of a good fitting and comfortable apptia for patient’s use.
It is also a starting point for any procedure istoeative or prosthetic
dentistry. It is therefore instructive that makiagnodel should follow a
standardised procedure with adequate care andihgrdlensure that a
good result is achieved. Prior to and during préidacof a model, all
impressions must be handled with utmost care tadadamage or
distortion which, will jeopardise the end result.

The aim of proper handling of impression thereferto:

1. Ensure that all areas/features required in theesgon appear.

2. Ensure that the impression is neither dragged istorted during
removal from the oral, dentofacial or cranio-facué.

3. To prevent infection by the practitioner.

4. To prevent cross infection from one patient to haotin the
course of construction procedures with the practér acting as a
medium for such cross infection.
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2.0 OBJECTIVES
At the end of this unit, you should be able to:

outline the procedures for care and handling ahgression
discuss casting of an impression made of diffeneatierials
outline the requirements of a good model

explain the implications and consequences of usirgpor
cast/model in design and construction of appliances

3.0 MAIN CONTENT
3.1 Concept of Impression Handling and Casting

This is the procedure of producing a positive l&enof a given area of
oral, oro-facial or cranio- facial site. It is ohig produced positive
likeness (model) that designing and  construction  of
prostheses/appliances are made: This procedure his first
procedure/step in the construction of every appkan

Models are of different kinds and for differentrposes viz. (i)
Preliminary (ii) Diagnostic (iii) Preoperative (iWlaster (v) Pinned (vi)
Orthodontic.

Model production is the first step in the constioctof any prosthesis.
Proper handling of the impression is of necessityensuring the
achievement of desired result. This is becausedastgrtion or damage
can lead to poor or clinically unacceptable prosithe

In order to ensure proper handling of impressiba,following steps are
undertaken:

a. Inspect the impression upon removal from the cawitysite to
ensure that all associated features or tissue yatequired
appear and that no distortion or drag is on thdasarof the

impression.

b. Rinse impression under slow running cold tap waiezliminate
blood mucous, saliva and other mouth debris.

C. Remove excess moisture with a gentle stream dblawn over

the impression surface (do not use strong air alagtdo not over
dry the impression surface).

d. Suspend the impression by the handle or placeeslanith the
posterior borders elevated to prevent the possibiif any
distortion resulting from pressure being placedlmimpression
especially the unsupported extension ready foirgast
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Casting is the filling of an impression with appriepe model material
to the periphery. This is achieved by vibrating thaterial into the
impression to ensure its consolidation, devoid iofbabbles and good
strength to withstand laboratory stresses. Fottiafaetory or good cast
to be obtained, it is essential that the impressexeived is handled
properly and filled with model materials immedigtel

3.2 Rationale for Impression Handling

Properly handled and poured impression represemsjar milestone
for any procedure in restorative or prosthetic syt This is because
prostheses are not made in the patients’ mouttobwan object which
represents the mouth in its accurate shape anarésat

All impressions must be handled with utmost caravoid any form of
damage or distortion. Impressions are prone to danea distortion at
the periphery or if left to stand for a long periafdtime thereby causing
water loss. Faulty impression will result in ungoedle cast which, if
utilised as such, result in clinically unacceptalpestheses. It is
therefore absolutely important that impressions laaedled properly
following the ideal procedures or the manufactwaristruction for
optimum result. Hydrocolloid impressions should peotected by
placing a wet dental napkin or well cotton wool oteem to prevent
drying out and distortion of the impression.

Impressions with peripheral or posterior bordereegton beyond the
trays should not be placed over a hard object winege extensions will
be affected by any form of pressure.

3.3 Methods of Handling Gypsum Products

Gypsum products remain of one of the most importahars of the

dental technology field. It continues to be the enat of choice for
model making, investment mould and a constituerdeofain refractory
investment materials. Like every other availableéanal in use in dental
technology, handling of gypsum product must follosv highly

standardised procedure in order to maximise itgigesjualities.

Various methods exist by which the products aredlegh Irrespective
of the method applied in handling gypsum produastasn factors
remain common to all of them. These factors are:

. Mixing bow! and spatula must be clean and devoidmnyf debris.
o Mixing ratio, as recommended by manufacturer, nvwesadhered
to.
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. Mixing water should be at room temperature andill@idt or
demineralised. This is because tap water varieenmperature,
water hardness and quality. Tap water contains nalisidike
sulphates, carbonates and chlorides which affextctystalline
conversion of subhydrate to dehydrate. This in taffects the
quality of the gypsum products.

The various methods available for the handlingygdsym products are
manual spatulation and mechanical/vacuum mixing.

3.3.1 Manual Spatulation Method

This method is a situation where the materialsséted into an already
measured water in a mixing bowl and spatulatimganually.

Procedures:

1. Measure out the standard quantity of water, asmeoended by
manufacturer of the gypsum product, into a thordwgtiean
bowl.

1i. Measure out the required amount of gypsum product.

iii.  Add the gypsum product by gradually sifting intoe thvater
slowly.

iv.  Allow to saturate for about 20-30 seconds.

V. Stir slowly avoiding whipping action. This is togwent trapping
of air.

vi.  When the material is properly mixed, it is vibratedo the
impression. Place the impression on the mechanibator in
upright position, that is, with the posterior bardef the
impression elevated. Keep placing small amounhefrhaterials
in the second molar (posterior region) and allovildev into all
parts of the impression.

vii.  Turn the impression, replace it on the vibrator alldw excess
materials to flow out into the mixing bowl.

viii. Vibrate more material into the impression againtisat it is
completely filled. Remove the impression from thrator and
place it in a slanted position with the posteriorder elevated.
Alternatively, suspend the impression by the hantllee essence
is to prevent the possibility of any distortion ultgsg from
pressure being placed on the impression especitily
unsupported extension.

The essence of vibration is to eliminate air bubldtem the materials,

to ensure consolidation and good strength of mockgbable of
withstanding laboratory process or pressure.
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3.3.2 Mechanical /Vacuum Mixer

Without doubt or fear of contradiction, this is thest way to process
gypsum product, so far. Though, this method is songs not within
the reach of most practitioners within this parttbé world due to
financial implications. Using this method offers raore accurate
measurement of the materials involved (water to genvas well as
producing a better finished material. This is beeamost mechanical
mixers have one or more mixing speeds and lengtimiafing time
referred to revolutions per minute (RPM) to chodsam. By this
choice, control of the exact number of rotationgdusn mixing the
material is adequately effected.

Procedure:

I. Using a clean mixing bowl, measure out the reconudedn
guantity of water.

il. Measure out the recommended quantity of gypsum ymtod
(powder).

iii. Gradually add the powder by gently sifting into thater slowly.
This is to ensure that lumpy mixture with large urak of air
bubbles are not enclosed in the mix. Allow for ab@0-30
seconds for saturation.

V. Spatulate slowly to incorporate all powders.

V. Transfer the mixing bowl to the vacuum mixer.
a. Switch on the vacuum pump to build up enough vacpuessure
in the bowl.

b. Start the mixing circle to mix the materials to mat consistency
and remove the bowl.

C. Vibrate to eliminate air bubbles and then proceedfilt the
impression. Suspend or slant filled impressiongright position.

Precautions to note:

I. Ensure that complete or full air vacuum is achiemxfore
mixing circle starts to avoid introduction of amae the materials.
This is to make sure that various ranges of aibkilhich will
eventually weaken the model are not introduced.

il. Ensure that pressure in the mixing bowl is neitioer high nor
low. If the pressure is too low, the water may grio boil at
room temperature. If this occurs, the model willfokk of micro
bubbles resulting in low density and strength ofdeligroduced.
If too high, pressure is produced, it will also gwce a set beck.

Therefore, if too high pressure is in the mixingvhcevacuate the
air from the gypsum product under maximum pres$oreabout
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20 seconds and start again. With the above in nandure that
all mixer settings or calibrations are in good orde=fore
processing with the machine.

iii. Never leave the bowl of mixed materials on the atibr while
filling the impression.

V. Pour the gypsum product into mould (impressionthim shortest
possible time while vibrating it gently.

3.4 Armamentum and Methods of Casting

There are basic requirements that are needed $angaof impression to
take place. These are materials and instrumentstaastrictly required
to be available for proper job to be done. They are

Impression(s)

Gypsum product (Artificial Stone/Model Material )
Distilled or de-mineralised water

Mixing bowl! and spatula

Laboratory plaster knife and chisel

Mechanical vibrator

Suspender or tray holder or elevator

Boxing wax; metal strip or caulking compound.
Glass slab.

©CoNoOR~wWNE

Casting of an impression in based on the impresgmiaterials used.
There are basically two (2) methods of casting gspion or making
models ready for further processing. These are:

I. Inverted or “basing — off” method
il. Boxing-in method.

3.4.1 Inverted or Basing —off Method

This is a method of casting impression where byitigression is filled
with model material and upon setting of the modealenal; the filled
impression is inverted on mass of same or diffeneaterial to form the
base.

This method can apply for all impression materialespective of its
nature.

Procedure:
I Upon receipt of impression, inspect for accuracg al surface

details devoid of drag or distortion.
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. Rinse in a slow running tap/cold water to removergurace of
saliva, debris or blood stains as the case maybemoRe excess
water by gently blowing the impression with comgessb air, but
do not over dry the impression surface.

iii. Suspend or slant the impression with the postekiorder
elevated to avoid undue pressure on it especiaflyunsupported
extension of impression.

iv. Select a suitable, clean mixing blow and spatula.

V. Measure out the required materials (de-mineraliseader and
gypsum product) according to manufacturer’s recondagon.

Vi. With the water in the mixing bowl, gently sift thgypsum
product into it and allow to saturate (20-30secdnds

vii.  Mix the materials with the spatula to an appropri@nsistency.
(This takes approximately 30seconds). The produtX)(is ready
for use.

viii.  Fill the impression with the materials while vibraf to eliminate

air bubbles. Place the impression on the mechawibedtor and
flow the materials into it through the elevated tpasr region.
Turn the impression to allow excess materials dav fback into
the mixing bowl. (This is to ensure surface dethdsng covered
with casting /model material).

IX. Turn the impression, the posterior border elevatadhe vibrator
again and fill the entire impression

X. Remove the filled impression and place it on a sodpr, tray
holder or elevator in an upright position. Allow teach the
initial setting.

Xi. Place the remaining material on a glass slab @vwamixture can
be made and the filled impression inverted onto rhess of
material.

xii.  Using the plaster knife, shape the cast appropyiated allow to
set, finally. This occurs at about 30-40 minutespehding on the
manufacturer’s specification and the level of matagion by the
dental technologist.

Note: The method describe above is manual specolat

If mechanical vacuum mixed is desired, the proceds enumerated in
3.3.2 is used.

3.4.2 Boxing-in Method

This is the process of building wax or boxing-interals around the
periphery of an impression to such a height thitftaim the base of the
cast, preserve landmarks of impression and redugening to the
bearest minimum. Not all impressions can be boxeald it is better to
cast such impressions without boxing. Example afhsis alginate
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impressions. Due to the water content, boxing metehardly adhere to
it; and due to time taken to attach the boxing nmatedistortion and
dimensional change occur due to water loss to their@anment.

Materials available for boxing in impressions areaxyw caulking

compound, metal strips.

Procedure:

Vi.

Vil.

viii.

XI.

Upon receipt of impression, inspect to ensure therte is no drag
or distortion on the surface and that the requilemtures are
present.

Rinse in a slow running tap/cold water to removergurace of
saliva, debris or blood stains as the case maybemoRe excess
water by gently blowing the impression with comgessb air, but
do not over dry the impression surface.

Place the impression on a bench with the surfacendgaup.

Attach a strip of boxing materials just below trexiphery of the
impression to about 13mm height above the highesit f the

impression.

For mandibular impression, fill the tongue spaceubing sheet
of base plate or model wax and sealing it propathabout 3-
4mm below the border of the impression.

Treat the impression adequately as recommended.

Select suitable, clean mixing bowl and spatula.

Measure out the required materials (de-mineraliseader and
gypsum product into it and allow to saturate (20s86onds).
With the water in the mixing bowl, gently sift thgypsum
product into it and allow to saturate (20-30secdnds

Mix the material with the spatula to an appropried@sistency.
(This takes approximately 30 seconds). The prodouk) is
ready for use.

Fill the impression with the materials while vibraf to eliminate
air bubbles. Place the impression on the mechawibedtor and
flow the materials into it through the elevated tpasr region.
Turn the impression to allow excess materials @ fback into
the mixing bowl. (This is to ensure surface dethdsng covered
with casting/model material).

Turn the impression, the posterior border elevatadhe vibrator
again and fill the entire impression.

Remove the filled impression and place it on a sndpr, or tray
holder and allow to set.

This setting takes about 30-40 minutes, dependmgnanufacturer’s
specification and level of manipulating by the Ceéritechnologist.
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Note: The method describe above is manual spatulation.

If mechanical vacuum mixed is desired the proce@dsrenumerated in
3.3.2 are used.

Precautions:

I Make sure that the boxing wax or materials is notthin (should
be about 4mm wide) as vibrations can impact it tiegly.

il. Ensure that the boxing materials are adequateliedea the
impression at about 3-4mm below the border of irsgion.

iii. Ensure that the height of boxing materials is reitioo high nor
too low on impression. Keep it about 13mm aboveraagion.

V. Ensure that the impression is not lopsided priorotoduring
boxing. Ensure parallelism.

3.5 Requirements of a Good Cast/Model

A good model is expected to posses certain qualiwdich enable
production of clinically accepted prosthesis, hihgs being equal.

These qualities are:
1. The surface of a model should be hard, denddrae from any

of trimming sludge or mud. Possess sufficient gitento
withstand Laboratory stress.

2. The tongue space, mandibular model, shouldabeahd smooth
when trimmed but the lingual peripheral roll shobk&lintact.

3. Should not show any sign of being wet or washeith de-
mineralised water.

4. Should extend to include all area availabled®nture/ appliance
support.

5. Should show accurate reproduction of all itetaf the

impression (intra oral anatomy)
6. Sides of cast should be vertical or slightjyeteed outwards.

Deviation from these qualities renders producedthesis or appliance
clinically unacceptable.

4.0 CONCLUSION

In the unit, we have learnt the concept of imp@sshandling and
casting. We have also learnt the rationale for eropandling of
impression; various methods of handling gypsum pcbdnamely
manual spatulation and mechanical/vacuum mixer. We have also
studied the various armamentum and methods ofncastnpressions
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which are inverted or basing off and boxing-in noelh This unit has
also taught us the qualities required of a good oamsnodel so as to
achieve optimum result in the construction of gnests.

5.0 SUMMARY
In this unit, we have been acquainted with the WKedge of the
procedures for the care and handling of impressaidm.have also learnt

how to cast impression made from different matsrahd the various
ways of making models in order to obtain good rtssul

6.0 TUTOR-MARKED ASSIGNMENT

1. What are the precautionary measures to adoghwioxing-in an
impression?
2. Various methods of handling gypsum productstend

these methods are influenced by certain factorscu3is the
common factors to these methods?

3. Discuss the procedure for using manual spaiualanethod in
casting an impression.
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1.0 INTRODUCTION

Design and fabrication of prosthesis are done odetscas against being
done in patients’ mouth. For these to take plakbe, model obtained
from the impression must be separated. This imable processes to be
carried out from all sides or aspects of the jawictvhthe model
represents.

Following the separation of model from impressitey are trimmed to

enable the expected portions of the dental teclgmilavho will carry
out the functions of design and fabrication of pinesis on them.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

o describe various ways of separating models obtaifrech
different impression materials
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o explain what model trimming is all about
. describe the different ways of trimming a model
o enumerate the various requirements or ideal prgsedf well

trimmed model.
3.0 MAIN CONTENT

3.1 General Concept of Model Separation

Model separation is a planned sequential meandtairong a model
from a cast impression after it has reached thal fset. This is
accomplished by the withdrawal of the cast fromithpression so as to
prevent dehydration of the impression and unduachthent and
hardening between the two materials.

Usually the compositions of impression materiald amodel materials
are quite distinct and do not usually unite togetk&cept in few

instances such as impression plaster. In suchtisitisa the surfaces of
the impression are treated adequately with a sepgranedium to

prevent chemical union between the two materials.

Separation of models from impression takes diffexgays depending
on the nature of impression material used. Thiseisause while model
materials are virtually material of the same chemicomposition,

impression materials differ greatly. It is therefamperative that these
impression materials upon which models are cast tezated on

individual bases depending on their makeup.

3.2 Separation of Model from Different (Individual)
Impression Materials

3.2.1 Separation of Model from Compound Impression
Material

Following the final set of model, it is separateni compound
impression by simply immersing the mass in hot w#k®-60C) for
about 30-45seconds. Because compound impressioeriatais a
thermoplastic material, it becomes soft and it'sityeseparated from
both tray and model. A good sequence is to firpasse the tray from
the impression and then the buccal aspect of tipeeission, all rounds,
lifted away from the model. This is followed by thi&ing of the lingual
and palatal aspects, as the case maybe.

Care should be taken to ensure that the matered dot pull off part of
the model especially due to non proper softeningthef compound
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impression. Over heating can cause pieces of therials to stick to the
surface of model. This can be removed by pressingass of softened
compound impression on to them.

3.2.2 Separation of Model from Zinc Oxide Eugenol
Impression (ZOE)

Once the model has reached final set, a streanoitiidp water is used
to soften the impression material. The mass cambeersed in boiling
water for about 5-10 minutes to soften the matearad loosen it. It is
subsequently chipped away from the model by seiciiprRemaining
traces of ZOE can be removed with turpentine (sdlie ZOE).

3.2.3 Separation of Model from Impression Plaster

Upon setting of the model, the impression plastegently chipped off
using plaster knife. This is possible because leetfoe cast of model, the
impression surface is usually treated with sepagatiedium.

Use of hot water is also advantageous as it makegnmpression to
swell and come off the model. This is possible bheeaimpression
plaster contains starch which makes the matemassvell when poured
hot water. Care must be exercised to ensure tletntbdel is not
adversely affected by hot water as boiling watdéerofdamage models
due to the differences in the temperature; theaserfof model can
become hot while the inside in cool. This tempemtdisparity often
causes the model to fracture.

3.2.4 Separation of Model from Alginate Impression

This is probably one of the easiest and most caewérof model

separation as it does not involve the use or apjubic of any other
material. It is separated by gently tapping thedhaf the tray with a
plaster knife upon set of model for the model tomeooff the

impression. Alternatively, the tray is first segath and the alginate
lifted from the buccal and labial sides of the maali¢h fingers.

It is advisable to separate the model immediatelgets to prevent
dehydration of impression and subsequent shrinkage sticking of
impression on the model as well as surface roughnes

3.2.5 Separation of Model from Silicone/Rubber Bas
Impression

Just like the ZOE, silicone/rubber base impressmrseparated by
immersing it in hot water for about 5-10 minutesltosen it. It is
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subsequently pulled away from the model by geitiieg. If adequate
care is taken, silicone/rubber impression can leel trs produce as many
models as possible before it is discarded.

3.3 Concept of Model Trimming

Every model or cast, upon setting, ought to haveite shape which
reflects the intraoral tissues. All inconsistenceesd surface modules
should be eliminated so as to enable proper aatiom of opposing
jaws and pleasant appearance.

Trimming therefore is the act or process of shagimgodel to a desired
shape without necessity cutting into the anatomieatures. The walls
of maxillary and mandibular models have definitags and number,
therefore necessitating their shaping to reflees¢h The walls are about
5mm away from the peripheral border of anatomiealures. This is to
enable protection of these features else prosthmsesructed on them
will not be correct.

It is therefore advisable that models be trimmethadiately after it has
become hard. This can be achieved by the use ofelmwminming
machine. There are basically two (2) methods ofirtring viz. (i) Wet
Trimming and (ii) Dry Trimming.

3.3.1 Wet Trimming

Wet trimming is the method of shaping a model ® desired size and
number of sides. This is done before the finalb$ehodel. This method
works fast and does not require great effort. Thiy set back is the
trimming sludge or mud which settles on the modefaze. However,
this is remedied by ensuring thorough wetting & thodel before the
commencement of trimming. It is advisable alsopmg the model with
an insulator which helps to protect the model frood spray. The types
of insulator should be such that penetrates thespaf the model
material leaving no visible film on the surface.idiis kept until the
model work is finished to ensure protection of ttast especially the
preparation and anatomical features /margins.

3.3.2 Dry Trimming

This method has been in practice and successfulltta® done without
wetting or use of water. The only drawback is thegl period that the
model will wait for final set to take place befammming is done, a
minimum of two (2) hours- preferably over night. yDtrimming
produces considerable noise as well as airborné, dwen in the
presence of suction.
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Time wastage can be remedied by the use of micrewavdry the
model after about 20-30 minutes of air drying withahe physical
properties being affected, negatively.

3.4 Requirements of a Trimmed Model
The following are the requirements of a trimmed elod

The base of the model must be flat and level ®dside

The model should be slightly higher anteriorly

It should taper slightly to the base

All sides must be smooth

Lower models must be rounded

Upper models must show the margins of the maizthmidline,
corners of the mouth- Indicated by canine positions

Must not be trimmed into the anatomical featuees sulcus,
muscles attachments, retromolar pad.

ok wbRE

~

4.0 CONCLUSION

In this unit, you have learnt about the broad cphcef model
separation. You have also looked at the ways odrsgipg model from
the impression of different materials including qmund impression,
zinc oxide eugenol, impression plaster, alginatepression and
silicone/rubber base impression.

You have also learnt about the concept of modehning and the
different approaches to it viz. wet trimming ang timming. The ideal
requirements of a trimmed model have also beemtear

5.0 SUMMARY

In this unit, you have established the various wafyseparating models
made from different impression materials. You halso learnt what
model trimming is all about, which is the act obpmg a model to a
desired shape without cutting into the anatomiealtires. The unit
taught also the various ways of model trimming-aed dry trimming

as well as the basic requirements of a well trimmediel.

6.0 TUTOR-MARKED ASSIGNMENT

1. Briefly describe the separation of model frommeound
impression.

2. Why do you have to separate cast from alginagression as
soon as it sets?

3. Describe the concept of wet trimming.
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1.0 INTRODUCTION

It is not usually appropriate for model used in fhbrication of dental

appliance to be destroyed in the process; the midexpected to
remain intact. Achieving this feat is usually a ddean task and most
times impossible. This is as a result of the fdwttboth flasking

materials, plaster of Paris and the model mateasificial stone, are

materials of the same chemical composition; theyeuin the process
thereby making their separation, without tempenmigh the model

difficult and impossible, most times.

Due to this difficulty, it therefore becomes vempperative for the
model to be duplicated to enable check for fit with danger of
abrading or fracturing the surface of original cast

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o discuss duplication

o enumerate reasons for duplication of models

. itemise the reasons why duplicate of model musarbe@ccurate
reproduction
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. explain why every impression materials can be u$ed
duplication of models.

3.0 MAIN CONTENT

3.1 Conceptualisation of Model Duplication

Duplication is the act of reproducing another mddai the original or
master cast, accurately.

Duplicate model must be an accurate reproductidhemMmaster cast and
as such, care must be taken to ensure accuraeypsassthesis made
from or with such duplicate will fail to fit or fill its functions and
purpose.

All impression materials can be used for duplicatod models; since
duplication entails making an imprint of the mastast on such
impression material and pouring model material intto just like
impression materials are mixed and carried intootfa¢ cavity to record
the required area.

3.2 Rationale for Duplication of Model

Duplicate models are required for the constructiof various
appliances including complete and partial dentutaglication maybe
done for varieties of other reason ranging from:

a). For processing of dental appliances so thasHed prosthesis
maybe fitted on master cast during trimming andishing
process. This saves surgery time.

b). For metal works- the duplicate is made imaetory investment
materials.

C). As a reference model by dental boards and aghodontic
treatment.

d). For the purpose of studies —Students use.

If models are not duplicated, any deviation orralien on its surface

during processing makes it difficult, if not impdse, to check for the
fit of such appliance constructed on it.
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3.3 Duplication of Model using Different Materials
3.3.1 Duplication of Model using Alginate Impressio Material

Alginate is an irreversible hydrocolloid impressiamaterial and
therefore its use is only once. The proceduregdaise involve the use
of stock tray.

Alginate materials is mixed as usual, loaded intthg and the already
soaked model seated and gently pressed in, jesti& usual impression
taking.

Upon setting of the alginate, the model is withdnaw he surface of the
impression made is washed under slow running wafbe tray is
suspended as usual. The model material is mixedpanded as usual
while vibrating to eliminate air bubble. In a nutdih once the imprint
has been gotten, the procedure for impressionngassi subsequently
followed. The method of separation of model alsmams the same.
The major disadvantage of this method is that somest the
impression material pulls out of tray and accurafgacement becomes
impossible.

3.3.2 Duplication of Model using Compound Impressio
Material

As usual, the material is softened using hot wated kneaded to
required consistency. It is loaded on the stocly @ad the surface
treated with separating medium such as petroleully 8@ prevent

sticking of the material on the model. The soakedi@his gently seated
on the tray for the imprint to be obtained. Theenat is not allowed to
harden before the withdrawal of the model. If aalvto harden
completely, separation becomes difficult therebydexing the process
null and void as hot water soaking of both materi@hd tray will be

required to separate them.

Subsequent upon separation, the surface of impressipassed under
slow running cold water to remove any form of delwn the surface.
The model material is then mixed and poured aslusdale vibrating
to eliminate air bubbles. Upon setting, the dupécs separated from
the impression by soaking in a hot water for sonoenents to soften the
impression compound and they are pulled away froen model by
gently lifting it away from the buccal and labiades and then the
palatal or lingual area. In this way, fracture @th is avoided. If pieces
of compound adhere to the model, they are remowedpressing
softened material on to them. In short, once therimh of the
master/original model is obtained, pouring and s of the cast are
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handled the same way as it is in impression casting separation
earlier treated in previous unit.

3.3.3 Duplication of Model using Agar-Agar Impressin
Material

Agar-agar is an elastic impression materials andalis under the
category of reversible hydrocolloid. It is thermagtic, which means
that when heated or when the temperature surrogriti@ material is
raised, it becomes fluid and the molecules movelyreAt this stage, the
materials is said to be in “sol” state. With dese=aor reduction in
temperature, the materials joins together to foaty{ike mass or
network of fibrils. This jelly-like mass formed iesrmed “gel” state. The
greater the concentration of fibrils, the tougher gel.

By increase in temperature, the material is chartgetsol” state and
decrease or reduction in temperature leads to ahdifcation of the
material hence “gel state.” Due to this repeateange from “gel” to
“sol” and vice versa, as a result of correspondingnge in temperature,
the term reversible hydrocolloid is applied. The tenal melts
completely to “sol” state at a temperature betw88iC- 104C and
solidifies to “gel” state at 5Q -55C. Therefore, this temperature and
time lag between the cooling of reversible hydrtmdl form “sol” to
“gel” is termed HYSTERESIS.

Procedures for duplication using agar-agatr:

i) Survey the model to be duplicated and block outialavourable
undercuts. Create a post dam if the model is upgpepport all
venerable teeth if the model is dentate.

i) Prepare duplicating flask ensuring cleanliness nogber fitting
of the components of flask.

iii) Cut the required quantity of agar into the meltingachine
ensuring that all buttons and calibrations on trecne are in
their correct order before switching on the machi8ér the
material at intervals to ensure uniformity.

iv)  Soak model in water at room temperature for sabmab take
place to avoid the model attracting or drawing wdtem the
duplicating material.

V) Upon complete melting of the material (sol statel@FC, the
machine is switched off and the material alloweddtop in
temperature to about 85.

vi)  Place the model on the base of the duplicatingkflasing
plasticine to hold it firmly in position. Cover tlkask in a sealed
position to avoid leakage of material.
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vii)  Pour the ‘sol’ through the opening on the top @&f tlask until the
material appears on the other opening (full).

viii)  Allow the material to ‘gel’ on cooling (forfaster gelation, the
flask can be placed on a cooling machine).

iX) Upon complete gelation, the flask is inverind opened through
the base and the model separated by inserting ategoi
instrument into the sides of the model and gernifted out of
place.

X) Swill the surface of the mould formed withura solution (fixing
solution).

xi)  Mix an appropriate consistency of model mialeand pour into
the mould using the proper way of handling modetemal and
vibrating to eliminate air bubbles.

xii)  Separate the duplicate on complete settingnisgrting a pointed
instrument into the sides of the duplicate and lgdiiting it out
of place.

Further models can be poured again as long agtitist@nd tear do not
occur on the mould.

Agar-agar can be used severally provided no canttian with debris
has taken place. New materials can be added to gagicity and
strength to severally reused material

Advantages:
o Several re-use of material before discarding.
. Has high strength and elastic properties, and dscandercuts

satisfactorily.

Disadvantages:

o Subject to dimensional change, if stored in open aior water -
syneresis or imbibitions respectively will takeqea
. Accompanying syneresis or hydrolysis is loss oftd#ty and

strength properties.

Syneresis: Shrinkage or reduction in size (dimensional clegryie to
exudation or elimination of water molecules frome th
surface of hydrocolloid impression material as sulteof
exposure to dry atmosphere.

Imbibition: Increase in the dimension of hydrocolloid
impression as a result of absorption or intake atew
molecules from external source.
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3.3.4 Materials for Duplicating of Multiple Models

When several models are required to be made sudarayy students’
practice or examination since they are requirebeégudged based on
same principles and standard, materials which arehnstronger than
ordinary duplicators are required so that they aaithstand the
laboratory stress in extracting the models. Thes¢enals are Latex,
Vinamould, soft vulcanized rubber and polyvinylatidle (PVC).

Procedure for mould preparation:

Latex: The model to be duplicated is covered \altout four (4) layers
of modeling wax to form the imprint. The wax is dsas impression
material to get the details of the model. Form spifar pouring of the
Latex material, through the posterior border of glpddjoining the four
(4) layers of modeling wax.

Invest the assembly in a plaster and top subselguenusual. Allow to
set and subject the plaster mould to hot watetHerusual elimination
of wax (boiling out).

Sequel to boiling out, do not allow the mould ty @nd then pour the
liquid Latex into the saturated mould. Allow to ewat room temperature
or place in low temperature furnace for speedynguri

On complete cure of Latex, the material becomemyalated into a
flexible mass. Separate Latex from the mould armoh toff excess
material (sprue). On the recovered Latex which Hale negative
likeness of the model being duplicated, the dupdicaare poured.
Several duplicates can be made from the Latex. rOthegterials for
multiple duplication of models are soft vulcanisimgbber and
vinamould.

4.0 CONCLUSION

In this unit, you learnt the concept of model doglion and the
rationale for the exercise. The various materials duplication have
been dealt with also. These materials range frogmatle impression
material, compound impression material as well gar-agar. The unit
has also taught us the various materials for maltguplication of
model viz. Latex, soft vulcanising rubber and vircaral.

5.0 SUMMARY

This unit has taught us that duplication is theadaeproducing another
model, accurately, from the original or master chidtas also taught us
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that duplication are made for various reasons rangirom: for
processing of dental appliance in order to ensuaéefinished prosthesis
maybe fitted on master cast during trimming anghfimg process so as
to save surgery time. It is also for metal works, such situation,
duplicates are made in refractory investment malerior studies and
as a reference material for orthodontic treatmadtfar dental boards. It
has also taught us that any deviation or alteratioring duplication
renders the duplicate quite different from mastest ©r original model
thereby making appliance constructed on such daglianpossible to
fit.

6.0 TUTOR-MARKED ASSIGNMENT

1. Define duplication of model and justify th@sens behind it.

2. Identify materials for duplication of model andescribe
procedure using reversible hydrocolloid material.
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MODULE 4 SPECIAL IMPRESSION TRAY AND BITE
REGISTRATION BLOCK

Unit 1 Overview of Special Tray Construction

Unit 2 Materials and Procedures for Special Trap&iruction

Unit 3 Bite Registration Block: Overview

Unit 4 Materials and Methods of Bite RegistratB®liock
Construction

Unit 5 Maxillomandibular Relationship Recordingdaarks

Unit 6 Mounting of Registered Bite on Articulator

UNIT 1 OVERVIEW OF SPECIAL IMPRESSION TRAY
CONTENTS

1.0 Introduction
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3.0 Main Content
3.1  What is Special Impression Tray?
3.2 ldeal Requirements of Special Impression Trays
4.0 Conclusion
5.0 Summary
6.0  Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

Every mouth is unique and differs quite distindilgm another mouth.
Impression is a detailed reproduction of the fesguand landmarks of
the oral cavity in its negative form on which modwterial is poured to
form the cast. Virtually all impressions do not d¢ie¢ accurate details
due to the ill fitting nature of stock impressioays. They do not extend
fully into the sulci and other intricate areas bé tmouth. This reason
makes it difficult for impressions obtained witlogk impression trays
to get every peripheral detail. These necessiteeuse of impression
tray that will obtain all necessary details, hegspecial impression trays.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o explain the meaning of special impression trays
o discuss the reasons for producing special impressiys
o enumerate the ideal requirements expected of epayial

impression tray.
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3.0 MAIN CONTENT

3.1 What is Special Impression Tray?

Special impression tray is a dental device desigaedi customised or
tailor made to conform with the individual's jaw order to obtain a
closely fitting and accurate impression of suchiviuial jaw from
which appliances are made.

Because a more satisfactory and accurate impresarenobtained using
special impression trays, it is imperative that lipmmary models
obtained by the use of stock impression trays sgraagnosis and in
the fabrication of special impression trays.

Special impression trays usually carry impressictemals into every
detail or part of the jaw without undue over extensof such
impression which is common with stock trays. The wf special
impression trays ensure the impression are continel@sired area.

3.2 Ideal Requirements of Special Impression Tray

Every special impression tray is expected to canféo certain basic
requirements. These requirements are what enabée dpecial
impression trays to fulfill the required objectivés which they are
made.

These requirements are:

I. Must not be too closely adapted to the cast. Thedithis is to
have a space into which impression materials a@dd. This can
be achieved using a spacer between the cast gnohatzrial.

. Wings or flanges of tray must not be adapted imdeucuts and
must not impinge on attachments. This can be aeHiéy giving
a 2mm relief to the sulci/attachments.

iii. The posterior borders of upper trays must extenthéojunction
of hard and soft palates; lowers must extend toecahe
retromolar pads.

V. Must be strong/thick enough to withstand applieelspure even
in thin sections.

V. Handles must be fixed securely and of same matestal tray
except where contra-indicated such as non-britbenpound
material (compo) and Shellac where wires are used.

Vi. For edentulous trays, the handle must be higher tthatray with
about 8-10mm. This can be obtained by the incotmreof a
crank or upstand of the above stated measurembataim of the
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crank/upstand is to prevent displacement or distorf lips and
sulcus tissue during impression taking.

vii.  Must hold impression in correct position and covee area
required in the impression.

viii. ~ Must be clean and smooth because sharp edges iay oral
tissues.

X. For dentate trays, the handle must be at the sawet With the
highest point of the cast; parallel to the workivench.

X. Must be dimensionally stable on the cast and imibath.
Xi. Must be compatible with all impression materials.
xii.  For retention of impression materials, trays atbegiperforated

or un-perforated in which case; adhesives are udatihg
impression taking.

xiii.  Must prevent distortion of impression during seftand removal
from the mouth.

Xiv.  Must be easy to use or manipulate so as to enadnépuoiation to
required shape.

Xv. The tissue or inner surface should be free fromdwvoor
projections.

The above outlined requirements ensure that eveegial impression
tray fulfils the objectives for which it is consttied.

4.0 CONCLUSION

In this unit, you learnt what special impressioaytis. You also learnt
why special impression trays are made. The unitdoaslly given us a
detailed account of the ideal requirements of esagcial impression
tray.

5.0 SUMMARY

In this unit, you learnt the meaning of special iegsion trays and the
rationale for their construction. You have alsarie the properties of
special impression trays which enable the trayhulfdl the objectives
of their production.

6.0 TUTOR-MARKED ASSIGNMENT
1. Define and state why special impression tragaeade.

2. Mention five (5) ideal requirements of an ageraspecial
impression tray.
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1.0 INTRODUCTION

Like in every dental device design and constructitbere are specific
materials and procedures for the various devic@gci@l impression
trays being one of the devices has its particuidra$ procedures for
their construction. These procedures, if not fokowwill produce an
adverse effect which might lead to non achieveréulesired result(s).
Materials for construction of special impressioayss have their own
chemical compositions and these materials have then handling
techniques so as to achieve optimal results. ithesefore with the
knowledge that handling of materials for the camndion of special
impression trays follows a particular and definsequence; and
therefore should be handled as such.
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2.0 OBJECTIVES

At the end of this unit, you should be able to:

o name and identify the various materials for theigitesand
construction of special impression trays

o discuss the various procedures for the design andtiaction of
special impression trays based on the individuaenss

. differentiate the special trays for edentulous alehtate oral
cavity

. identify special impression trays that do not més basic

requirements expected of such trays.
3.0 MAIN CONTENT

3.1 Materials for Construction of Special Impressn Trays

Special impression trays are made from various maédedepending on
the desire of the practitioner and the impressieohnique being
followed. Each has its merits which justify its useome of the
commonly used materials are: Impression compouad-frittle or type
[I) materials, shellac base plate, acrylic resird anetallic (alloys)
materials.

The use of any of the tray materials and the coostm method is

dependent on the preference of the practitionemeSgractitioners

prefer tray with a space for the impression maltaviasile some others
prefer that the tray be closely adapted to the watst no intervening

space. If a space is to be provided it is creayeddapting a spacer. It is
also a practice to incorporate stops on the inndase of the tray so as
to provide definite seat in the mouth. This camizle by cutting small
spots out of the spacer at certain points, abaeetl3), on the crest of
the ridge before the application of the tray maileri

Impression compound (type 1)

This is the less brittle type of compound impressioaterial. It is
generally weak and possesses no flow property wioenpared with
ordinary impression compound due to the presendegbier content of
filler.

Shellac base plate

The shellac base plate used for special impressmn is generally
thicker than the normal shellac base plate. Thistoisenable the
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possession of enough strength to withstand apglredsure. Usually
handle is made of different material and attacloetthe tray.

Acrylic resin

This material which is a product of polymerisatiohthe liquid and
polymer of methyl methacrylate is the same as #rdute base material.
It can be either heat cured or auto polymerising isnwidely used for
special impression tray construction. Both tray aaddle can be made
together or separately depending on the size @fsitmng flask

Metallic materials

This can be tin, lead or solder. The procedureliesthe use of wax of
form the pattern and investing same in plaster afsPto form mould
into which the metal (molten) is poured into. Thss probably the
strongest of all special impression trays, suitafole all impression
materials.

3.2 General Procedure for Construction of Special
Impression Trays

This is the general procedural outline which does mvolve the
intricate details associated with individual madkxi This is meant to
give a board overview of the procedures for speiogdression trays
construction.

Steps:

1. Outline the periphery of tray on the model

2. Cover model with a spacer as appropriate and shape
3. Adapt the tray material and trim adequately

4. Attach the handle as required and smoothen

5. Perforate the tray if desired or roughen the fiftturface.

3.3 Procedures for Construction of Special Impressn Trays
using Individual or Different Materials

3.3.1 Construction of Special Impression Tray usm
Impression Compound (Compo) Materials

This is a less brittle and weaker type of compce Pplhocedure involves
the following steps:
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Tray construction:

Vi.
Vil.

Outline the periphery of tray on model

Cover with thick damp canvas or dental napkins ¢oves as
spacer and trim adequately

Soften compound as usual using hot water at ab@l@ @nd

flatten to about 2cm thickness using a smooth rqliellette

unit).

Soften the material again and conform to the madetying the
spacer.

Trim the compo to size using scissors while stiliie

Soften the material and conform again, and trinueately.

Chill the tray and file the edges properly and équirements to
fit the outlined periphery.

Handle construction and fitting:

o Shape from a suitable wire using pliers and adaptddel
(bearing in mind the type of model).

o Replace tray on model with damp canvas or dentaltina
between the tray and model.

o Warm the handle in a flame and press gently in&y tr
ensuring that the handle is straight (parallel torking
bench).

o Cover wire ends properly by pressing a softened
impression compound (compo) over it using fingers.

o Smooth with file or any other hand instrument.

Upon successful attachment of handle to the tray:
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Flame the tray carefully to shine

Provide retention for impression materials by raerghg the
inside of tray using hot wax knife. Alternativelhe tray can be
perforated using a hot instrument or wire. Wherdqpation is

done, the surface of the tray should be carefutipathened with
file to prevent rough surface.

Points to note:
I. Do not overheat the compo

il. Do not under or over extend the tray
iii. Do not file across edges of tray to prevent flaking
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3.3.2 Construction of Special Impression Tray usinghellac
Base Plate

The shellac base plate used in the constructiorspécial impression
tray is usually thick enough to withstand applig@ss.

The procedure involves the following steps:
Tray:

I. Outline the periphery of tray on model

. Cover with thick damp canvas or dental napkins dovex as
spacer

iii. Soften Shellac base plate on flame and adapt tehtodonform

V. Trim roughly using scissors while the shellac imlgle or with
fret saw when the shellac is cold.

V. Soften the edges of shellac and conform again

Vi. File the Shellac to the outline made on model ambathen
edges ensuring that it's rounded.

Handle:

I. Shape from a suitable wire using pliers and adamiesto model.

il. Replace tray on model with damp canvas or dentakina
between the tray and model

iii. Warm the handle in flame and press gently into &nasuring that
the handle is perpendicular to the tray.

iv.  Cover wire ends using wax knife to press softerfesllac over
the tray.

V. Smoothen tray and handle using file; paying paldicattention
to the edges to ensure that they are rounded.
Upon successful completion of the above stated quaes,
perforate the tray with hand instrument for retemtiof
impression materials.

Point of note:
I Do not overheat Shellac to prevent burning

il. Do not over extend or under extend the tray
iii. Do not file tray across edges to prevent flaking.
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3.3.3 Construction of Special Impression Tray usm Acrylic
Resin

This material is widely used for construction oésjal impression trays.
They can be made in either heat cured or auto paiging acrylic
resin. Both tray and handle can be made togetherseparately
depending on the size of investment flask

The procedures involve the following steps:
Tray:

I. Outline the periphery of tray on model

il. Cover the model with one (1) or two (2) sheets ofieling wax.
(The number of sheets of modeling wax is dependerthe type
of impression materials to use and level of spacmd¢orporate
between the tray and the mucous membrane); adalptriam to
periphery; smoothen the wax properly.

iii. Dust the surface of wax with talc or French chalkserve as
separating medium

iv. Cover with and adapt one (1) or two (2) sheetsaf w form the
tray, and trim properly

V. Prepare handle from one or two sheets of wax irratpg a
crank or upstand if the model is edentulous butfnbis dentate,
especially where there are standing anterior teeth.

Vi. Attach the handle using hot wax knife ensuring figss, if the
flask available is big enough to contain the tragl Aandle in one
piece, but where the flask cannot take both inmeee, they are
invested separately and processed after which tdredlé is
attached to the tray using self curing or auto p@gising acrylic
resin.

vii.  Withdraw the tray and handle, smoothen edges torenrsunded
periphery and flask in a plaster to the peripheryfdrm the
mould. Allow the plaster to set.

viii.  Apply-separating medium, allow to dry and fill théher half of
the flask with plasters (topping). Allow the plaste set.

IX. Boil out in hot water and flush wax properly

X. Apply separating medium and allow to dry

Xi. Mix the appropriate consistency of acrylic resird grack into
mould (at dough stage) ensuring proper closuréaskf

xii. ~ Polymerise by heating in appropriate temperaturketét cured

acrylic resin is used while if self cured or autdymerising resin
is used, allow to cure itself.

xiii. ~ Cool, if heat cured, deflask, trim properly andiglolensuring
rounded edges.
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The tray can either be perforated for retentioniropression
material or can be left unperforated in which cadbesive will
be used for retention of impression material.

3.3.4 Construction of Special Impression Tray usingVetallic

Material (Alloy)

Metallic special impression trays are used with mmyression material.

The procedures for this involve the following steps

Vi.

Vil.

viii.

XI.
Xii.

Note:

Outline the periphery of tray on model

Wax up model using an appropriate wax to servepasess and
French chalk adequately

Adapt a sheet of wax to form tray and trim appratediy

Form the handle from a sheet of wax and attachogpately
ensuring firmness.

Withdraw the tray pattern and invest in a plastes@50 mixture
of plaster and silica but before attempting thisswee that the
silica is of very fine particles and equal sizeisTls to ensure
smooth surface. Allow to set completely.

Apply separating medium allow to dry and fill théher half of
the flask with investing material and allow to sempletely.
Upon setting, boil out the wax pattern to createn@uld into
which molten metal is poured into (casting). Allotw dry
completely

Create vent for escape of air

Preheat the mould (to ensure that the temperafuteeanould is
not far lower than the molten metal and no moistsren the
mould)

Melt and pour the metal (alloy) through the haraihel allow to
solidify

Chill and remove the tray from mould

Trim the surfaces and edges, perforate the trapgusir mounted
on hand piece for use with any type of impressianemal.

When pouring the molten metal, gently vibrate theuld to
ensure or assist complete casting

Do not pour molten metal into cold mould

Metal used should have low melting range.

Differentiating between Edentulous and Dentatectape
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Impression Trays

An edentulous jaw is that which has no standinghtoan it while
dentate or dentulous jaw is that which has at laatanding tooth on it.
Trays made for edentulous jaws have their handiesteed on them
with incorporation of a step, upstand or crank.sTémables the tray to
be used for impression without displacement of ltps. The cranks
usually are made to be about half an inch andgat angle to the tray.
This crank enables the tray to sit on the ridge taedhandle comes up
allowing the lips to remain undistorted or undigeld during impression
taking.

On the other hand, trays for dentate models hasie tfandles attached
just straight (parallel to the working bench) ore ttray without an
upstand, step or crank especially where there tedisg anteriors.
Where there is no standing tooth, the handle daispiace the lips.

4.0 CONCLUSION

You have learnt the various materials for the aomsion of special
impression trays. These materials range from notaltiteto metallic.

The construction of special impression trays nexpuprocedures which
are strictly followed in order to achieve the dediresults.

You learnt the individual materials for the constron of special trays
and also the intricate details of their handlingickhshow that their
differences in composition necessitate the differeathods of handling
So as to achieve optimal result.

5.0 SUMMARY

This unit has enabled the identification of theimas materials for the
design and construction of special impression triaysas discussed the
various procedures available to us for the constmoof the special

impression tray and has differentiated the trays ddentulous and
dentate oral cavity. Deviation from normal standprdcedures entails
trays that do not meet with the basic requiremerpected of them.

6.0 TUTOR-MARKED ASSIGNMENT

1. Special impression trays are made in differeaterials and this
entails different procedures. Outline in details frocedures for
the construction of special trays using impressimmpound.

2. What is the difference between an edentuloyseassion tray and
a dentate tray; and explain the reasons for ttierdifice.
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3. Discuss the design and construction of spamakession tray
using auto polymerising acrylic resin.
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1.0 INTRODUCTION

Bite registration block, also referred to as osiun registration block is
an appliance designed and constructed for the parpbrecording the
relationship between the maxillary and the mandibuybws. The
recording of this relationship is to ensure thatctional dentures can be
made successfully by allowing proper arrangementeeth, proper
occlusion, aesthetics, comfort and above all, pvasi®n of oral tissues
and structures. Bite registration block is requifedevery patient with
insufficient standing natural teeth. These insigfit standing natural
teeth make proper occlusion impossible. By meand occlusion
registration block, the length and width of aridicteeth to be used in
setting up are determined. The practitioner uses #ppliance in
determining the midline, canine positions or emaenand functional
or rest bite. The use of bite registration blockpbeto give general
aesthetic qualities to dentures as it becomesad“neap” or “blue print”
by which the practitioner designs and constructgutes.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o explain the concept of bite registration block

o enumerate the reasons why bite registration bloeknaeded by
patients and practitioners

o identify bite registration block that meets or doeg meet the

ideal requirements expected of it.
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3.0 MAIN CONTENT
3.1 What is Bite Registration Block?

Bite registration block which is also referred modifferent other names
such as “occlusion registration block”, “Occlusiam”, “Occlusion

record block” or “Jaw relationship record” is a thnappliance
constructed for the purpose of recording or esthbig the correct
anatomical relationship between the maxillary armhdibular jaws.

Generally, bite registration block consists of t{#29 types: 1) complete
or full bite registration block and 2) partial bitegistration block.

Complete or full bite registration block is that iain is designed and
constructed for edentulous case, while partial kegstration block is
for dentate or partial case.

3.2 Purpose of Bite Registration Block

When a patient is edentulous, opposing teeth cbiganot obtained
when the mouth is closed. This is because thecatrstops (teeth) are
absent. In such a situation, the patient can coeticlosing his or her
mouth until the ridges of upper and lower jaws makatact, thereby
loosing the vertical dimension. When such patiemés at rest position,
the lower jaw is suspended under the upper jawbdth situations,
closed and rest, the vertical dimension is nothbdisteed and as such any
appliance constructed and fitted on such patieiitnet be functional.
In order to obtain an appliance that will be fuanal for such patient,
bite registration block is required which attemfsrecord the jaw to
harmonise these three dimensions-closed, rest artical, in centric
relation.

Any attempt at constructing an appliance withcamnmonising the three
(3) dimensions produces one that effects rapidrpéism of residual
ridges, temporo mandibular dysfunction, joint dysfiilon or negative
consequences to the supporting structures of #ib.te

Bite registration blocks are constructed in orderegister the functional
relationship between upper and lower jaws in centtcclusion. It
enables the appliance so constructed to be aestiyetnd functionally
accepted. These are achieved through the regmstrafithe midline of
the mouth/face, canine eminences/positions, odclusap/plane
position, upper and lower smile lines and ultimatdetermination of
vertical dimension in centric occlusion.
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3.3 Components of a Bite Registration Block

Every bite registration block consists of two basitnponents viz. the
base and the rim.

3.3.1 The Base

The base is the replica of the base of dentureishased in recording
the relationship between the maxilla and the mdedilb consists of a
hard or rigid or strengthened materials in ordewithstand pressure,
prevent war page or distortion at mouth temperafline base of a bite
registration block usually carries the rims.

3.3.2 The Rim

The rim is the occluding surface of a bite registrablock mounted on

a base. It is usually soft and more workable f@eeaf manipulation and
adjustment. It is on the rim that recordings arelenand are transferred
on the denture to obtain a functional appliance.

3.4 ldeal Requirements of a Bite Registration Bldc

For a bite block to be used on a patient, it iseekgd to fulfill certain
ideal condition. This is because any material useétie mouth ought to
be inert without producing any harmful or negagftect.

These ideal requirements can be classified into {@jocategories in
accordance or in line with the components of atgigtration block viz
bases and rims.

Base plates requirements:

I. Ease of manipulation in order to ensure closendjttor adaption
to the mucosa.

. Posses sufficient strength and rigidity even im tkection to
withstand biting force during recording.

iii. Should retain its shape at mouth temperature (dsroaally
stable at mouth temperature).

iv. ~ The extent and shape of its border should resertiidé of
finished denture.

V. Non toxic, non irritant to the mouth tissues.
Vi. Should permit its use as base for setting of teeth.
vii.  Should be of desirable colour which contrasts withl tissues.
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Occlusal rims requirements:

1. Must be dimensionally stable at mouth temperature

1i. Must be non toxic, non irritant to the mouth tissue

iii.  Should posses ease of manipulation

iv.  Should conform to the overall curvature of the edg

V. Should extend posteriorly to the point on the ridgeere the
ramus begins to ascend.

Consequent upon completion of the constructionssemblage of the
component parts of a bite registration block, thesrall appliance
should have the following requirements or propsrtie

Should be dimensionally stable in all parts

Must be non toxic and non irritant to the moutlsuiss

The rim must be securely attached to the base

The rim must be directly over the ridge

All surfaces must be smooth with the occlusal siafiat

The height of rims, anteriorly, must not exceed &2ifnom the

functional depth of the sulcus for maxilla and 18fiemmandible

o The width of rim should be 4-8mm anteriorly and ré6
posteriorly

. The height of rims, posteriorly, must not exceed tireel of

retromolar pad for the mandible while the maxilleosld slope

slightly lower than the anterior height

o For partial cases, the height and width of rim $thawt exceed
that of standing adjacent teeth

o The appliance must not touch the tongue, cheek aiqg muscles
attachments.

Note:

Considering the various measurements stated aloary authorities
have argued that they are based on the teeth nioig beorn.
Considering that majority of patients who wear ctete dentures are
elderly and would have worn natural teeth, the meamsents should be
reduced.

Above assertion not being jettisoned, the measumsmare retained

bearing in mind that it is easier to remove rim enals during
registration than to add.
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4.0 CONCLUSION

The unit has looked at the meaning of bite redistnablock as well as
the purposes of bite registration block construrctiv has also looked at
the various components viz. base and rim. The igzplirements of the
appliance have not been left out hence their detailseparate
requirements were enumerated.

5.0 SUMMARY

Having completed this unit, the basic concept o begistration block
has been explained. The reasons why a bite regstrdblock is
essential for the construction of dentures have béen explained. The
ideal requirements or properties of a bite redistmablock and its
components to ensure comprehensive knowledge hearethught also.

6.0 TUTOR-MARKED ASSIGNMENT

1. Bite registration block has been described amious ways.
Concisely summarise the purposes of its constnctio

2. Why is it essential to have the base of a tmtgstration block
made of rigid material?

3. In partial bite block construction, what are tjuiding principles?
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1.0 INTRODUCTION

Every dental appliance has certain objectives tetmeo fulfill these

objectives, such appliance is expected to posseairteharacteristics.
These characteristics are based on the compositittiee materials and
the method(s) of their manipulation to obtain thgplence. Bite

registration block is therefore not an exceptiorihese basic rules and
fundamentals. There are certain materials thatiseel for construction
of bite registration block and the achievementh# tequired result is
based on the meticulous implementation of the recended procedure.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o enumerate and identify the various materials abbsldor the
construction of bite registration block.
. discuss the various methods or techniques of aget&in of bite

registration block based on individual materials.
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3.0 MAIN CONTENT
3.1 Materials for Base Plates Construction

There are basic materials for construction of jlates and the choice
of each is based on the reasons or purposes fochwtiie bite
registration block is required.

These materials are shellac base plates, modebmxg(mase Plate wax),
acrylic resin (auto polymerising and heat cure) aretals (Gold alloys
and cobalt chromium alloys)

3.1.1 Shellac Base Plate

This material is made in different shapes for mlaxdnd mandibular
jaws. This is a product of resinous exudates oftalesinsect; it is
combined with other materials such as talc whictvesaas filler to
increase the strength of the materials. Shellace bpkte is a
thermoplastic material which softens when heated hardens on
cooling.

Base formation procedure:

) Survey and block out all undercuts with plaster @adhice or
wax.

i) Outline the periphery of base plate with pencil apgly French
chalk on the cast.

iii) Soften shellac sheet over a flame and adapt orcdakeor place
shellac sheet on the cast and flame with Bunsemelband adapt.
Allow to cool.

iv)  Trim base plate until its edge is lingual to thestrof the ridge.

V) Extend the posterior border to the junction of hartd soft
palates (if upper) and trim all edges.

vi)  Re-soften the base plate and readapt on cast.

vii)  Serrate or roughen the edges with hot wax knifeageist in
retention of rim. The serration must not exceed 4from the
crest of ridge.

Alternatively, wire retainers may be used in plagfeserration. To

achieve this, the wire is shaped as desired usiiighde pliers. Flame
the wire and embed in the shellac lingual to thesicof the ridge.
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3.1.2 Modeling Wax (Base Plate WaXx)

This is an advantageous material in the constmatibbase plates for
bite registration block. This is because it is esynanipulate but the
only disadvantage being its dimensional instabiligt mouth
temperature. Although, experts have tried to ovekethis with the use
of wire strengthener but because of its thermojgslastature, it is
susceptible to war page on heating and cooling.a&axe more suitable
for the construction of rims and setting or positng of teeth.

Base formation procedure:

1) Survey and block out all undercut areas using @faspumice.

i) Outline the periphery of the base plate on cash w&ncil and
apply French chalk (separating medium).

iii)  Lightly soften and adapt wax sheet and cut to shape

iv)  Bend and fit wire just below the crest of ridgeyglially, to
strengthen the base plate and obviate dimensioséhility in
the mouth. For upper, the wire is adapted at trstepior border
across the palate. Ensure that the position of wiré not
interfere with teeth positioning during setting \$moothen the
wire and wax surface.

3.1.3 Acrylic Resin (Auto Polymerising and Heat Cre)

This is a frequently used material for constructainbite registration
base plate. It offers great stability at mouth temafure. It has the
advantage of giving the exact position and staboit finished denture
in the mouth.

The only disadvantage is the time and material wopdion in
duplication of the model. The essence of duplicatieing to ensure that
if model is affected in the process of making tlaseplate, the master
cast is there for the construction of denture/smue.

Construction procedure:

i) Survey and observe areas requiring relief; bloat all severe
undercuts.

i) Outline the periphery of tray on model.

i)  Apply French chalk or talc.

Iv)  Soften and adapt a sheet of base plate wak® model and trim
appropriately to the outline (about 2mm shorthaf dutline).

V) Flask the pattern in a denture flask of appedprsize (flasking
can be done with cast or pattern removed from a@adtflasked)
and allow to set.
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Xi)
Xii)

Apply separating medium, preferably, cold mekhl and allow
to dry.

Top the second half of the flask and allawstt.

Boil out the wax and after cooling of theomld, apply separating
medium on the surfaces of mould and  allow to dry.

Mix an appropriate consistency of acrylicsire (auto

polymerising or heat cure) and pack into mould sisal

Cure in appropriate curing cycle, if heat cuesin is used but if
auto polymerising resin is used, allow to self cure

Bench cool, deflask and recover the base plate

Smooth the periphery and polish. Store inevaintil it's ready

for use.

3.1.4 Metals (Gold Alloys, Cobalt Chromium Alloy)

Metals are used for the construction of bite regigin base plates. They
offer good stability at mouth temperature. Thouglot so popular
because of time and materials consumption as utireg)duplication of
cast in refractory material before the other procedtart

Procedure:

1.
11i.

iv.

V1.

vii.

Viil.

Survey and block out all undercuts. Outline theigtesry and
block out the relief chambers as designed (if tivese2 not done
before duplication).

Spray the cast with model spray or dip in molteeshwax to
protect the model from subsequent procedures dad ahodel
to dry on a dry towel.

Select a suitable thickness of pattern or castiag and adapt to
the cast starting from the center and then outwacdghe
periphery to prevent fold formation. Trim appropeis.

Adapt another sheet of wax to form the transiti@ween the
metal and resin.

Apply retention beads or wax mesh on the crest afethe
pattern.

Sprue the base plate properly and dip into a ddisanlio reduce
surface tension. Blow off excess surface tensioducmg
material.

Prepare investment material using the manufacturer
recommended water-powder ratio to mix.

Invest the pattern in a suitable investment ring altow to set.
Burnout the wax by placing the investment in a &oen Burnout
temperature and time vary with the refractory itnesnt
materials used and the type of alloy to be cadbvAkufficient
time for heat soaking.
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X. Prepare the casting machine by wounding the arappsopriate
and lock. The metal to be cast is placed in theciblel for
melting. Melting method used is dependent on tipe tyf casting
machine (whether induction casting or ordinary ctrgal).

xi. Upon reaching the casting temperature (molten stdtehe
metal), allow for heat soaking of the metal. Remtwe casting
ring from furnace and place on the cradle of theting machine.

xii. Release the locked arm of the casting machine aadcasting
completed.

xiii. Remove the casting ring from the cradle and allewench cool.

xiv. De-invest the cast and sand blast to remove pasticf
investment material. Cut off sprue and finish thstqroperly to
ensure fit on the master cast without rocking.

xv. Smooth and blunt the edges and periphery of thet cas
appropriately and polish in a suitable polishingenal

A finished metallic base can be used as the debtage material also.
3.2 Materials for Rim and Construction

There are certain materials used for the constmatif occlusal rims.
They are generally softer and wore workable thanlihse materials.
These materials are — modeling wax, bees wax/ foamaéx, compound
and plaster-pumice.

The essence of the occlusal rims is to record @amstnit important
information obtained during recording of the jawatmnship.

3.2.1 Modeling Wax Occlusion Rim

Modeling wax is usually supplied in flat sheetsddferent dimensions.
Their use as occlusal rim follows their rollingord pencil shape.

Procedure:

1. Soften the modeling wax on a flame and roll intm@keshape
ensuring that no air is trapped

1i. Position the softened roll directly over the ridgethe base plate
and compress to appropriate height. Mold excessemaht
downwards to obviate waxing up

iii.  Smoothen sides with hot wax knife, adding wax whexeessary
ensuring that the width and height of rim are ineliwith
requirements

iv.  Smoothen finally using Bunsen flame or air syriragel polish
wax in cold water using cotton wool.
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3.2.2 Bees Wax/Paraffin Wax Rim

When these materials are in sheet form, they anelléd just like the

modeling wax. Alternatively, they are melted andugga into a

preformed shape. This performed shaped wax is remdteto a

temperature that will allow for adaptation to thesé plate and further
treated like the modeling wax.

3.2.3 Compound (Compo) Rim (Wax-Wafer Recording)

Bite registration block with composition rim is astor a wax-
wafer recording. In wax-wafer recording, the ocelusm is constructed
to about 1mm shorter than normal height in ordeadocommodate the
wax wafer between the rims.

Procedure:

1. Adapt the base plate on the cast, usually a stbaisg plate such
as acrylic resin or metal

1i. Incorporate retention devices for the rim

iii.  Soften composition, form into rolls and adapt om tialge

iv.  Smoothen all sides while ensuring that the rimrislfy secured
to the base

V. Reduce the rim when hard using sand paper. Alteeigt soften
the rim using a pointed flame and compress on aglast slab or
porcelain slab; cut away excess materials befdraridens

vi.  Incorporate 'V’ shaped groves on the occlusal s@rfaf rims for
retention of wax-wafer.

The rim is constructed shorter than normal with ibdmm to
accommodate the wax-wafer. Therefore, for an edmmgujaw, there
will be space of 2mm for wax- wafer.

3.2.4 Plaster — Pumice Rim (Grinding — in Procedwa)

Plaster—pumice rims are used for functional tealesqin which the
mandibular movements are used as an articulatdgriad — in” the
occlusal surfaces of the rim until even gliding t@an is produced.

The rim is obtained by a mixture of plaster and enat equal parts by
volume with an appropriate quantity of water tonfoa paste with
sufficient consistency strength to be able to staradding into shape
without collapsing.

A strong base plate such as acrylic resin is usedrder to ensure
firmness and comfort required during “grinding-in”.
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Procedure:

)] Replace base plate on the cast (model)

1)) Apply plaster-pumice paste on the ridge and smaotbides
while ensuring that the height of rim is about 1ndrnigher than
normal to give room for “grinding-in”.

4.0 CONCLUSION

In this unit, you learnt the various materials apbcedures for
construction of bite registration block. The uniashidentified the
various materials for base plates and that of rith@se materials range
from shellac base plate, modeling wax, acrylic megboth auto
polymering and heat cure) and metallic materiatdd @lloys and cobalt
chromium). The rim materials ranges from modelingxw bees
wax/paraffin wax, compound and plaster — pumice.

The use of each of these materials depends on yghe of bite
registration required and the level of firmnessextpd of the base plate
to possess.

5.0 SUMMARY
This unit has taught the various materials avadldbt the construction

of bite registration block and the various methaastechniques of
construction of bite registration blocks basedlm\arious materials.

6.0 TUTOR-MARKED ASSIGNMENT

1. List the three materials each available for thestmction of
occlusal rims and base plates.
2. Outline the procedure for construction of bite ségition block

using heat cure acrylic resin base and modeling nmax

3. When do you use plaster pumice as a rim material.

4. What differentiates plaster-pumice bite block rinrom
composition rim.
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1.0 INTRODUCTION

Usually when the lower jaw is at rest positionagsumes a position
which gives a distance quite different from thatewlihe opposing teeth
are in contact. This relationship which the lowew jbears to the upper
jaw is in accordance to individual's anatomy andyspblogy.
Individuals with natural standing teeth normallyveathese teeth
contacting each other in opposing direction whenrntiouth is in normal
occlusion. This contact determines the distancevdxn the functional
depth of the upper jaw and that of the lower janhaW the teeth are
absent, no contact is made and therefore thismtistaecomes difficult
to determine. In order to estimate and determiredistance, the need
for establishment of the relationship between thpen and lower jaws
becomes imperative.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o measure and establish the relationship betweenr wgomk lower
jaws of edentulous patients

. determine the vertical distance between jaws aferift
positions

o identify various marks on registered bite block amtuss their
importance.
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3.0 MAIN CONTENT

3.1 Jaws Relationship Recording

This is the establishment of relationship betweppeun and lower jaws.
Temporomandibular Joint (TMJ) is that which corgrtie movement of
the lower jaw. It is capable of producing complegrvements and the
various movements vary from each other. The TMd IBlateral hinge
joint which must work together to produce variousvements.

In establishing the relationship between the jawsan edentulous
patient, a lot of factors are put into consideratidhis is to ensure
symmetry of the face; good appearance; phonetittyato chew; and

unstressfulness of the TMJ. Jaws relationships racerded in two

different positions viz. rest position of the lowg@w and occlusal
position.

Rest position

When the mouth is in normal rest position, the gy teeth do not
meet as there is a space or gap between the upgdower teeth. This
gap or space known as free way space or inter saclu
clearance/distance is approximately 2-4mm.

Occlusal position

When the mouth is closed, the condyles return &ir thosition in the
glenoid fossa and the lower jaw moves upwardsthigl teeth meet in
opposing direction within their normal intercuspieth position. At this
position, the free way space is eliminated.

In edentulous case, there are no natural teetlerrdatation of the
vertical distance between upper and lower jaws dolusal position
becomes difficult. In order to establish the disiggnan estimate of 2—
4mm is subtracted from the distance determineleatdst position.

Establishment/Recording of the Jaws relationshepdmne by:

i) Insert the upper bite registration block, as predijcinto the
patient’s mouth

i) Soften the rim of lower bite registration block water bath or
over a flame and insert into the patient’'s mouth to

i)  Gently guide the patient to close his/her mouthuistrained
position till it gets to already determined vertidestance
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3.2 Marks found on Registered Block and their Impdance

3.2.1 Vertical Dimension (VD)

This is the space in which the denture is to occupys obtained in
various ways depending on the experience of taetioner.
VD is either postural (rest) or occlusal.

Postural/Rest VD

This is the vertical distance between the uppergada lower jaw when
the mouth is in normal rest position. At this stdkee facial muscles are
relaxed and the condyles are in the most unstrgoesdion. This VD
includes a space of about 2-4mm known as free wpages or inter-
occlusal clearance/distance. This VD is also kna#/mnelaxed VD.

Occlusal VD

This is the vertical distance between the upperlaweér jaws when the
mouth is closed. At this point, the condyles retiartheir position in the
glenoid fossa and the lower jaw moves upwardghél opposing teeth
meet each other. This distance has no free wayespatso known as
“Retruded VD".

Vertical dimension indicates the space to be o@mlipy an appliance. It
must neither be increased nor decreased undulpgltine construction
of appliance otherwise the patient will experiedd&culty in speaking,
masticating and poor appearance, as well as path3 &J dysfunction;
soreness on the corners of the mouth (oral ctgjlitheek biting and
clicking teeth.

3.2.2 Occlusal Plane (OP)

This is an arbitrary clinical registration mark bite registration block
to enable the teeth to be set up to a given plahis. plane marks the
position or line of the incisal edges and cuspahtsdby which set teeth
relate to each other. OP helps in determining #ten¢ of the incisal or
cutting edge of upper central incisors. The uppartral incisors must
extend beyond the OP during setting up. Settingvitipout reference to
OP gives a poor aesthetics and the possibilithefppliance not sitting
properly and dropping off position is very high dtee lips pressure
effect.
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3.2.3 Midline (ML)

This is the imaginary vertical line which bisectee tface. In normal
natural dentition, the upper central incisors htngdr mesial surface in
contact with this line except where diastema exiBty aesthetic and
functional reasons, the artificial substitutes dtiobe in the same
position as the natural teeth. This line is supddsebe marked on the
Labial surface of the bite registration block bntiis absence on the
block, the position of the incisive papillae orikEkfrenum is used as a
reference by the Dental Technologist during settipg

Though there is no hard or fast rule to its deteation, setting up
without reference to the midline gives a poor appeee thereby
negating on the cardinal principles of appliancestaction. Midline is
also called centre of the face or centre line.

3.2.4 Canine Lines (CL)

The canine lines mark the corners of the mouth wtren lips are
relaxed. The lines suppose to coincide with the tp upper canines.
The lines indicate the sizes (width) of antericgtbeto be used during
setting up of complete denture appliance. The witcgtdrom canine line
to canine line contains the six (6) upper anteri@stting up without
reference to it means that the transition betwi&enanterior teeth and
posterior teeth will give aesthetic eyesore, pabrof appliance and
inefficiency in mastication.

3.2.5 Upper and Lower Smile Lines

These lines also referred to as high lip line awd lip line respectively.
These lines are marked on the upper bite regisirdilock and lower
bite registration block. They are the lines in emntwith the lower
border and upper border of the upper and lowerrigspectively when
they are moved up as high as possible and as Igesssble unaided or
in smiling or laughing. They indicate the amount thie denture
appliance to be seen under normal conditions. Tiedy in determining
the length of upper and lower teeth needed in thestcuction of
prosthodontic appliances. Upper central incisorsukhbe about 2mm
longer than the distance between occlusal planeugpér high smile
lines; so also the lower central incisors. Theyhersure aesthetics and
functionality of appliance.

139



DNT 306 DENTAL PROSTHETICS

4.0 CONCLUSION

In this unit, you learnt the recording of jaw r&athip in relaxed
position, when the head of the condyles are inrthest unstrained
position as well as in occlusal position, when dpposing teeth are in
contact. In the former position, there exists acepaf about 2 — 4mm
between the upper and lower teeth. This space asvikras free way
space or inter-occlusal clearance/distance. Ther lebntains no free
way space.

You have also looked at the various marks founcahaegistered bite
block viz.:

o Vertical Dimension which indicates the distance between the
functional depth of upper and lower sulci. This taige is
occupied by prosthodontic appliance.

o The Occlusal Planewhich is an arbitrary registration on the bite
block which enables teeth to be set to a giveneplénindicates
the position of the incisal edge of upper centradisors and
cuspal points.

o The midline which bisects the face into two. It indicates the
position of the mesial aspect of upper centralsiois.
o Canine lines mark the corners of the mouth when the lips are

relaxed. They indicate the size of anterior teethd used during
setting up of complete denture.

o Upper and lower smile linesindicate the length of teeth to be
used during setting-up as the central incisors ptmlbe about
2mm longer than the distance between the occlusalepand
smile lines.

5.0 SUMMARY

This unit has taught us the establishment of lahip between upper
and low jaws of edentulous patients; the deternunatf the vertical

distance between the jaws at rest and occlusatigusi It has also
taught us the various marks seen on registered bbitek and their

significance and importance in setting up prostimbids appliance as
well as the negative consequences of their negdtioing setting-up.

6.0 TUTOR-MARKED ASSIGNMENT

1. Differentiate between Postural/Rest Vertical Dimens and
Occlusal Vertical Dimension.

2. What is Midline and how does it affect the appeeearf
appliances?

3. Smile lines are important in setting up Prosthodoappliances.
Discuss?
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INTRODUCTION

The procedures involved in the construction of firodontic appliances
especially completes denture involve intricate ietahich require the
replication of movements of the mandibular jaw.oder to achieve
this, since these procedures are not carried otihanoral cavity, the
need to employ an apparatus which will carry outiesuof the jaws

arise.

A response to the need for that apparatus thergfmes rise to the
articulator. An articulator therefore performs therious movements of
the mandible as well as the fixed or stationanyjtmrsof the maxilla.

2.0

OBJECTIVES

At the end of this unit, you should be able to:
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define articulator and articulation

identify the various types of articulator and th@qedures for
mounting models on them

enumerate the various ways by which marks on regdt bite

block are transferred on to mounting plaster.
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3.0 MAIN CONTENT

3.1 What is anArticulator?

An articulator is a mechanical device which repnse the
temporomandibular Joint (TMJ) by its hinge and baths by its arms
upon which models are mounted or attached for thpgse of setting
up to reproduce the various excursions or movementse jaw. These
movements are basically three (3) viz: (i) simpteming or downward
movement of the mouth (ii) forward and backward sment of the
mouth and (iii) lateral or sideways movement.

These movements hardly take place individually epasately rather a
complex movement of the jaw is undertaken duringcion or sleep.
These movements can be reproduced by certain latbesi once they
are recorded and transferred to such articulaMfisen recording of
jaws relationship has been completed, the bitestiegion blocks are
transferred to the articulator which performs thies of the jaws and
the Tempora mandibular Joint. This process of feariag and

attaching of registered bite block is termed mownbr articulation. The
process of attaching the bite block on an articulé aided by the use
of gypsum product, any other material or devicesrtable setting up of
teeth to a given plane.

3.2 Purposes of Articulator

The purpose of articulator and mounting of modelshem are to:

o facilitate the functions of the jaws in undertakitfte various
movements

o enable the models to be held in a determined fig&tionship

o hold the models to the articulator so that settuy maybe
accomplished.

o enable the recording of registration marks on miognplaster for

reference purposes.

3.3 Classification of Articulators

Articulators have been classified variously in eli#int ways based on
the inclination of their inventors or classifieror~the purpose of this
study the classification based on adjustabilitytheff articulator will be

adopted hence the most popular in recent history.
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Articulators classification based on adjustabiéite:

o Simple hinge or plane line articulators
o Free plane or average movement or semi adjustdidelators
o Fully adjustable articulators (anatomical).

Simple hinge plane line articulator

This is one that incorporates and reproduces drdyvertical opening
movement of the mandible by the lower arm of thicalator. It is a
hinged device for the vertical occluding of the ralsdafter mounting.
The features of simple hinge articulator includeittnon-adjustability.
Teeth set up using simple hinge do not offer badnarticulation as
their contact is in constant position in which thedels were related or
registered.

Free plane/average movement/semi adjustable articatior

This type of articulator incorporates and reproduegertical opening,
protrusive and lateral movements representinguhetifonal excursions
of the mandible. This type of articulator incorpesaa fixed but sloping
incisal table which minimises incisal or cuspalkecThis slope is an
average of many natural condylar slopes. The reasbind the use of
this fixed condylar path is to enable the positgniof teeth during
setting up so as to eliminate cuspal lock duringcfion and subsequent
dislodgement of the appliance. The effect of thésnf§ multi point
contact relationship of teeth during mandibular sroent.

Fully adjustable or anatomical articulator

This type of articulator stimulates the various amdividualistic
movements of the jaw. It incorporates a circulgusidble discs, one on
each side, which enable specific condylar angledbdoset on the
articulator. This type of articulator enables te&thbe set to ensure
balanced occlusion and articulation.

Balanced occlusion and articulation enable thehtéetmaintain even
sliding contact relationship between opposing tekiling mandibular
movement from one occlusion to the other withoutistag cuspal
interference or dislodgement of the denture.

3.4  Mounting of Models
This is the procedure or act of attaching the ntexiland mandibular
models to the arms of the articulator. This procésiows the

completion of registration or recording of jaw tedaship.
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It is aided by the use of gypsum product or angthaterial or device
to enable setting up of teeth to a given planesesrded or registered.
Before attempting mounting procedure with any atétor, it should be
properly examined to ensure that it's conditiores gptimal. It therefore
follows that there are certain requirements exmead® any good
articulator to posses. These requirements are:

o It should be capable of holding the models in adreertical and
horizontal relationships as registered.

o The moving parts should be free from any obstrucéspecially
the hinge.

o The models should be easily attached and removebdouti
difficulty.

o The articulator should be easily adjustable in ptdemaintain

contact of the models as registered and should bkaffecient
space to enable such adjustment.

3.4.1 Mounting of Models on Simple Hinge

As stated above, simple hinge articulator offerly @nvertical or one
line opening and closing of the arms. Because {hgew and lower
models represent both jaws respectively, they aceimted on the
separate arms of the articulator which has beem tgebe in good order
without any defect especially at the hinge section.

Mounting the lower model

1. Roughen or serrate the base of the models (ugpktower) so
as to ensure and improve union between the modets a
mounting plaster.

2. Assemble the bite registration blocks on modats registered)
and secure both models together using pieces @& arrmatch
stick and sticky wax.

3. Soak models in cold water for few minutes toueasaturation of
both models surfaces to enable good union with rmogiplaster.

4. Grease or oil the arms of the articulator slght

5. Make an appropriate consistency mix of plastet place same
on the work bench (plaster room) or glass slab.

6. Place lower arm of articulator in the plasted add more plaster
to cover the arm of articulator.

7. Raise the upper arm of articulator and positle model on the
plaster (lower arm)

8. Smooth or shape the plaster surface with theetraxd allow to
set.
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Note:

I. Check articulator hinge properly to ensure tha ih good order
and oil arms of articulator adequately.

il. Ensure that the occlusal plane as registered on hite
registration block is horizontal (parallel) and maly with the
articulator arm and or work bench and that the imédlor
centerline is straight and at right angle to thigcalator arm or

work bench.

iii. Ensure that mounting plaster adjoins the shouldéesticulator
arm.

V. Ensure that the mounting plaster is vertical onsides.

V. Ensure that the models do not move during mourgnogedure.

Mounting the upper model

1. Soak or wet the upper model again and raise theruppn of
articulator.

2. Place a little amount of plaster on the model anel the arm.

3. Cover the arm with more plaster and shape appiepyia

4. Allow to set and trim adequately using model trimgimachine.
Shortcomings of simple hinge or plane line articultor

As indicated, plane line articulator undertakesyorgrtical movement
and as such denture constructed on it will occlodl in retruded
contact position but its articulation is very oftensatisfactory. This
unsatisfactory articulation results in the follogin

Tilting of the denture

Because registration obtained and transferred anepline or simple
hinge articulator is in centric occlusion, any atp to apply pressure on
one or two teeth in eccentric occlusion causesdilbf the denture.

Cuspal interference

Because dentures constructed using simple hingeplane line

articulator do not posses balanced articulatiory, attempt to effect
lateral, protrusive or any movement aside vertichén the teeth are in
occlusion will result in the cusps locking or irfeging with opposing

ones and dragging bodily in the direction of thevement thereby
causing dislodgement of the denture and conseqdamiage of
underlying tissues.
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Pain

As a result of the damage to underlying tissuesn Ralows. Any
movement other than vertical effects contact of feath as against the
entire teeth, these few teeth take all pressurdiempthereby causing
pain to the patient.

Reduced efficiency

As a result of the three (3) above problems, patesgaring appliance
constructed on plane line or simple hinge articuléty to avoid certain
movements, lateral and protrusive, and undertakly @n vertical

movement to ensure maximum contact of cusps. Térigcal movement
ensures only a crushing movement because grindirfgod requires
lateral and protrusive movements.

From the foregoing, it is seen that efficiencyngpaired and relatively
poor.

3.4.2 Average Movement or Semi Adjustable Articultor

Average movement/semi adjustable or free planeuwdatior unlike the
simple hinge reproduces vertical opening, protrisiand lateral
movements representing the functional excursiortt@imandible. This
possesses features which enable minimisation a$ahdock during
mastication. The incisal guidance is fixed af hile the condylar
guide is fixed at 3Dwhich is seen as average of many natural condylar
slopes. This type of articulator enables angulatibteeth during setting

up so that cuspal locks during mastication and emisnt denture
dislodgement maybe avoided. This effect resultmuttipoint contact of
teeth during occluding mandibular movement.

Mounting procedure:

1. Examine the articulator to ensure that the
accessories/assemblages are in good order. O#rthe of the
articulator, the model securing wires and modektsoadequately.

ii. Roughen the base of models; assemble the registriakocks on
the models and secure firmly using pieces of wirenatch stick
and sticky wax; and soak models in water.

iii.  Assemble the accessories or assemblages of theilatdir in
their proper order or position. Such accessorieaclusal plane
indicator, incisal guidance pin.
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a. Ensure that the occlusal plane indicator tallieshwihe
occlusal plane.

b. The indicator hole encircles the interjection cé thidline
and occlusal plane.

iv.  Insert the incisal guidance pin in the verticatisgtrod using it
to hold the occlusal plane indicator in place. Ténsures that the
occlusal plane and midlines tally with the setcattator after
mounting procedure is carried out.

V. Position the lower model on the pieces of plastigiaced on the
lower articulator and adjust the assemblage ormpldwticine until
the incisal guidance pin tallies with the interjent of the
occlusal plane and midline.

vi.  Withdraw the pin and lift the upper arm of the autator.

vii. Wet the base of the upper model; build upfisignt mixed
plaster of paris on the base of model and loweratttigulator
arm.

vii. Remove excess plaster and trim to shape usingeplasife.

viii. Allow the plaster to set.

ix. Invert the assemblage, remove the plasticine aridhveebase of
lower model.

X. Heap an appreciable quantity of mixed plaster aisPan the
base of model (lower) and press the lower arm wfdator until
the front setting rod makes contact with the irldiahble.

xi. Remove excess plaster and trim to shape usingepl&sife.
Allow to set.

3.4.3 Fully Adjustable or Anatomical Articulator

This type of articulator is one which can be mamlstimulate all forms
of mandibular movements.

The procedure requires the use of compound as aterral in order to
have a wax water recording as it requires more tbae occlusal
registration.

Prior to mounting of models, certain relevant date required. These
data are:

o Face bow record
o Centric occlusion or rest position record
. Record of protrusive, lateral (left and right) aibns from

which condyle paths angles can be recorded.

The process of collection of the above data is mbinical issues and
as such can be dealt with in subsequent/ more addaexts.
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3.4.4 Transfer of Registration Marks

This is the measurement and transfer of the mar&s sn the registered
bite block to the mounting plaster for referenceppse.

These marks are transferred by taking a refereng® pn the model
and with the spring divider, measure the variousksiand transfer.

Procedure:

1. Take a reference point on the model (upper or Ipwesferable
in line with the center or midline; parallel to theclusal plane.

2. Using spring divider, measure the distance of theous marks
and mark same on the side of the mounting plaster.

Identify each mark with a clear symbol or alphabet.
The marks are lower smile line; occlusal plane;aupg high smile line;
canine lines and vertical dimension.

The essence of these marks is for check afterdtign@ up to ensure
that the teeth have been placed correctly basedhenregistration
obtained.

4.0 CONCLUSION

In this unit, you have learnt about articulatorsl dneir purposes. You
have also learnt about the classification of alditmr viz. simple hinge

articulator, average movement and fully adjustabteculator. You also

learnt about transfer of registration marks, thecpss and reasons for
the transfer of these marks.

5.0 SUMMARY
This unit has taught us the meaning of articulatot articulation. It has
also taught us the various types of articulator twedways by which the

models are mounted on them.

The unit also taught us how to transfer the madenson a registered
bite block and the reasons for such transfer.

6.0 TUTOR-MARKED ASSIGNMENT

1. Describe the mounting of models using semisidhle
articulator.

2. Enumerate three ideal requirements of a gotclator.

3. Briefly discuss two short comings of simplederarticulator.
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