Vocational Higher Secondary
Education (VHSE)
Second Year

DENTAL TECHNOLOGY

Reference Book

Government of Kerala
Department of Education

State Council of Educational Research and Training (SCERT),
KERALA
2016




Reference Book [Jj

Participants:

1

Dr. Sreedevi .P

Voc. Teacher inDT
KRKPMVHSS, Kadampanad
Dr. SreggaSNair
VocteacherinDT
PGMVHSS, Pullamaa

Mr. Harikrishnan. R. C

Voc Instructor inDT
KRKPMVHSS, Kadampanad
Mrs. SregjaB S
VocingtructorinDT
PGMVHSS, Pullamda.

Experts:

1

DrVivek V Nair, Associate professor
Dept. of Prosthodontics

Govt: Dentd Collage, Alleppey.

Dr. Prasanth. V, Ass stant professor
Dept. of Prosthodontics

Govt: Dentd Collage

Trivandrum.

Academic Coordinator:

Dr.A.Safeerudeen
Research Officer, SCERT.

Prepared by :

State Council of Educational Research and Training (SCERT)
Poojappura, Thiruvananthapuram 695012, Kerala
Website : www.scertkerala.govin e-mail : scertkerala@gmail.com
Phone : 0471 - 2341883, Fax : 0471 - 2341869
Typesetting and Layout: SCERT

© Department of Education, Government of Kerala

>



[l Dental Technology

e
Foreword

Dear Learners,

This book is intended to serve as a ready reference for learners of
vocational higher secondary schools. It offers suggested guidelines
for the transaction of the concepts highlighted in the course content.
It is expected that the learners achieve significant learning outcomes
at the end of the course as envisaged in the curriculum if it is followed
propetly.

In the context of the Right- based approach, quality education has to
be ensured for all learners. The learner community of Vocational Higher
Secondary Education in Kerala should be empowered by providing
them with the best education that strengthens their competences to
become innovative entrepreneurs who contribute to the knowledge
society. The change of course names, modular approach adopted for
the organisation of course content, work-based pedagogy and the
outcome focused assessment approach paved the way for achieving
the vision of Vocational Higher Secondary Education in Kerala. The
revised curriculum helps to equip the learners with multiple skills
matching technological advancements and to produce skilled
workforce for meeting the demands of the emerging industries and
service sectors with national and global orientation. The revised
curriculum attempts to enhance knowledge, skills and attitudes by
giving higher priority and space for the learners to make discussions
in small groups, and activities requiring hands-on experience.

The SCERT appreciates the hard work and sincere co-operation of
the contributors of this book that includes subject experts, industrialists
and the teachers of Vocational Higher Secondary Schools. The
development of this reference book has been a joint venture of the
State Council of Educational Research and Training (SCERT) and
the Directorate of Vocational Higher Secondary Education.

The SCERT welcomes constructive criticism and creative suggestions
for the improvement of the book.

With regards,

Dr. P. A. Fathima

Director

SCERT, Kerala
]
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ABOUT THE COURSE
Dental Technology isacoursewhich equipsthe Learner to be

() Awdltrained, knowledgesble Dental Assstantin Dental Clinicsand dl hospi-
tas.

(i) A Dental Lab Technician, aDenturist who fabricatesand repairs Denta appli-
ances

Adenta assistant isapersonwho assiststhe Dental Surgeonin clinical procedures,
does sterilization proceduresand operatesdental X-rays. A thorough knowledge of
anatomy and Sterilization procedureis necessary for successful execution of his/ her
role.

A dental technicianisalso aperson who acts asabridge between the dentist and
patient. He/she convertsthe expectations of the patient and the specifications of the
dentist toreality. A thorough knowledge of the theory and the practical procedures
isessentid for thefulfilling theroleof dental technician successfully

For theredization of these objectives, the Denta Technology coursein Vocational
Higher Secondary Education isspanned over aperiod of 2 years. Thecourseiswell
planned and givesampl etime and opportunity for thelearner to devel op therequired
skill tofulfill their respectivejobs.

Dental assistant isaperson not being adentist or Medical practitioner, who assists
the Dental Surgeon, in sterilizing and handling of instruments and various dental
materia sand medicinesasrequired by the dental surgeon. Dental techniciansa so
caled Dental Lab Technicians; work in Laboratoriesfabricating denta prosthetics
such asdentures bridgesand crowns.

Thistwo year courseof study leadsto the qualifications of VHSE trade Certificate
in'Denta Technology ‘awarded by the department of VHSE, Govt. of Kerda The
course of study consistsof al essential eementsrequired inaDental Laboratory.
Special emphasisisgivento denta anatomy and morphology. The makeup of the
human mouth and the devel opment and placement of teeth, Dental Prosthetics-
using of metallic and non-metallic materials, Dental ceramics, Orthodonticsetc.,
including al theelementsrequired for agood dental practicing technician.

Thecourseisdesigned so that thelearner:

*  Receivestheknowledgeand expertise needed for being successful in higher
role

o Isfamiliar withthelatest developmentinhisor her field

O
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Employment potentid:

At theend of the coursea ong with 1st year apprenticeship learner will beableto
*  Assistdentd surgeonindentd clinicsand hospitas

*  Workindentd laboratories

* Setupalabof hisown

*  Worksasheath educator in companies

*  Worksindenta equipment manufacturing unit etc.
Major skills (sub skills)

After thecompletion of module 3 thelearner will beableto
MODULE 3-Fabrication Of Fixed Partial Dentures
Major skills

Ability tofabricatefixed partia dentures

Subskills

|dentify thedifferent prosthetics

Designthe denturewith proper design

Assistin preparing anterior tooth for crown

Assistin preparing posterior tooth for crown

Digtinguish betweendifferent gingivd finishlines
Abilitytoduplicatecast using aginate

Ability to duplicatethe cast with reversible hydrocolloid
Abilitytoassstin preparing anindividual die

Ability to choosetheided diesystem

Ass st tofabricatethedie

Fabricatewax pattern on anterior teeth

Fabricate wax pattern on posterior teeth

Fabricate the proper occlusa anatomy of posteriors
Ability tofinish marginsaccording toitsanatomy

Differentiate different typesof pontic

Choosetheideal ponticfor acase

O
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Assistinspruing accordingto principlesinsinglecasting

Assi st inspruing according the princi plesin multiplecasting

Assistin performing investing procedure accordingtoitsprinciples
Assig in performing burn out procedure

Handledifferent typesof casting machines

Assstinremoving thecasting without damagetoit

Assgt in performingthe pickling procedure accurately

Assigt trimming and finishing the casting gpproximatey

Identify the causes of casting defects and waysto prevent them
Manipulations of ceramic materialsassist in thefabrication of ceramic crown
Manipulation of investment materias

Chooseided alloy for casting

Select materialsfor cast and diematerias

Identify the occurrence of corrosion and waysto prevent them
MODULE 4 Fabrication of orthodontic appliances
Major skill

Ability tofabricate removable OrthodonticA ppliances

Sub skills

Distinguish betweennorma and malocclusion

Identify the consequence of giving uncontrolled orthodontic treatment
Assistinthefabrication of deviceslike head gear

Identify and categorise the different typesof orthodontic appliances.
Identify and choose armamentarium and materia sused in wirebending
Fabricatecircle, square with different gaugesof wire.

Identify thedifferent components of fixed orthodontic gppliances
Suggest theidedl componentsfor thefabrication of removabl e orthodontic appliances
Fabrication of different typesof clasps

Fabricate different types of bows

Fabricatedifferent typesof springs

>
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Fabricate coffin spring

Fabricate removabl e orthodontic appliances

|dentify different myofunctiona appliances

Fabrication of oral screen

|dentify different space maintainers

Fabricatedifferent fixed space maintainers
Fabricateremovable space maintainers

Fabricatedifferent space maintainers

Identify habit breaking appliances

Fabricate different habit breaking appliances

Identify thedifferent typed of retainers

Assistindental labinfabrication of different removableretainers
|dentify different typesof fixed retainers

Assist adentd surgeonintaking dental x rays
Managefront officeof denta clinic

Assist dental surgeon during chair sidetreatment procedure
Differentiate between soldering, welding and brazing
Identify theroleof flux and anti-flux

Assstinfreehand and investment soldering

Assist infabrication of molar bandsfor patient case
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SYLLABUS
MODULE 3 : Fabrication Of Fixed Partial Dentures
UNIT 3.1 Sepsin casting (5 periods)
3.1.1 Introduction to prosthodontics
3.1.2 Stepsin casting

UNIT 3.2Tooth preparations (10 periods)
3.2.1. Principlesof tooth preparation
3.2.2 Tooth preparation in anterior
3.2.3 Tooth preparationin posteriors
3.24Gingivd finishlines
UNIT 3.3Cast duplication (15 periods)
3.3.1 Objectivesof cast duplication
3.3.2 Cast duplicationwith aginate
3.3.3 Cast duplication with reversible hydrocolloid
3.3.4 Electroforming of die
UNIT 3.4Diepreparation (20 periods)
3.4.1 Solid cast withindividua system
3.4.2 Pindex system
3.4.3di-lok and DVA system
UNIT 3.5Wax pattern fabrication (90 periods)
3.5.1 Wax pattern fabrication on anterior teeth
3.5.2Wax pattern fabrication on posterior teeth
3.5.3Waxing up of occlusal aspect
3.5.4Finishingof margins

UNIT 3.6 Pontic (1 0
periods)

3.6.1 Classification of pontic

3.6.2Ponticdesign
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3.6.3 Typesof pontic

UNIT 3.7 Investing

3.7.1 Sprue

3.7.2 Spruing procedurefor singlecasting
3.7.3 Spruing procedurefor multiplecasting
3.7.4 Castingringand liner

3.7.5Investing

UNIT 3.8Burn out

3.8.1Alloy solidification shrinkage
3.8.2Burn out procedure

UNIT 3.9 Casting

3.9.1 Casting machines
3.9.2 Mdtingof dloy
3.9.3 Cadting of metal

UNIT 3.10 Divesting and finishing

3.10.1Divesting
3.10.2Pickling
3.10.3 Finishingand polishing

UNIT 3.11 Casting defects

3.11.1 Consequenceof casting defect

3.11.2 Digtortion of casting

3.11.3 Surfaceroughnessand irregul arities
3.11.4 Porosity

3.11.5 Incomplete castingwithmissng details

UNIT 3.12 Fabrication of ceramic crowns

3.12.1 Dentd ceramic
3.12.2 Classfication of dental ceramic

(20 periods)

(10 periods)

(30 periods)

(20 periods)

(20 periods)

(10 periods)




3.12.3 Stepsin fabrication of ceramic crown and bridge

UNIT 3.13Materialsused in casting
periods)
3.13.1 Investment materia
3.13.2Alloysusedin casting procedures
3.13.3Mode cast and diematerials
3.13.4 Finishing and polishing materialsin casting
UNIT 3.14 Tarnish and corrosion
periods)
3.14.1 Tarnish and corrosion
3.14.2 Typesof corrosion
Module 4 : Orthodontics
UNIT 4.11ntroduction to orthodontics
periods)
4.1.1 Basicsof orthodontics
4.1.2 Tooth movementsin orthodontics
4.1.3Anchorage
4.1.4 Orthodontic appliances
4.1.5 Instrumentsused for wire bending
4.1.6 Principlesof wirebending
UNIT 4.2 Fixed orthodontic appliances
4.2.1 Componentsof fixed orthodontic appliances
UNIT 4.3Removableorthodontic appliances
4.3.1 Components of removabl e orthodontic appliances
4.3.2 Clasps
4.3.3 Bows
4.3.4 Springs
4.3.5 Expansion components
4.3.6 Fabrication of gppliance

[l Dental Technology

(20 periods)

(130 periods)
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UNIT 4.4. Myofunctional appliances ( 2
periods)

4.4.1 Introduction to myofunctional appliances

4.4.2 Myofunctiond appliances

UNIT 4.5 Spacemaintainers (10 periods)
4.5.1Introduction to space maintainers

4.5.2Fixed space maintainers
4.5.3 Removablespace maintainers

UNIT 4.6 Habit breaking appliances ( 2
periods)

4.6.1 Introduction to habit breaking appliances

4.6.2 Habit breaking appliances

UNIT 4.7 Retainers ( 2
periods)
4.7.1 Retention
4.7.2 Removableretainers
4.7.3 Fixedretainers
UNIT 4.8 Dental assistance part 2 (50 periods)
4.8.1 Dentd x rays, Front office management
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Chair sidemanagement
UNIT 4.9 Solderingand Welding (50 periods)
4.9.1Introduction to solderingand welding
4.9.2 Hux, antiflux
4.9.3Procedurefor soldering

PART- B
MODULE 3

Overview

Module 3-dental mechanics 2 takesthelearnersthrough the procedures of crowns

aswell asfixed partial denturefabrication. It educatesthe learnerson the casting
defectsthat can occur in thedental 1ab during the process of fabrication whichwill
compromisethequality of the dentureand a so the methods of prevention of these
defects. Thelearner will also get knowledge about the material s and equipment
used in casting. Thelearner will get an ideaabout theimportance of tarnish and
corrosionin dentistry.

At theend of themodulethelearner will beableto

* assstinthedenta lab during casting procedures

*  recognisethevariouscasting defects.

*  will beableto prevent the occurrence of casting defects.

»  will beabletofabricatewax pattern on required tooth.

*  will beabletoidentify theinstrumentsand materialsusedin casting
«  will beableto recognisetarnish and take stepsto prevent corrosion

*  will beableto select biocompatible meta or metd adloysthat canresist tarnish
and corrosion

UNIT 3.1
Steps In Casting.
Overview

Inthisunit wereview thetermsused in prosthodontics .We also take thelearners
through thebasic stepsof casting giving anideaof the proceduresinvolved in casting.

&>
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Basically, casting proceduresinvolvethe creation of amould in the shape of the
object to befabricated and then filling the mould with metal.

L ear ning outcomes- thelearners

e identifiesdifferent prosthetics

*  enumeratesthestepsin casting.

* understandstheimportance of each stepin casting procedures
Unit in detail

3.1.1Introduction toprosthodontics

Prosthodonticsisthe branch of dentistry that deal swith thereplacement of missing
tooth. Theprosthesisgiven can befixed or removable. Thisunit dealswith

*  Typesof prosthesis.

*  Typesof extracorond restorations-crowns, laminates, veneers
*  Typesof intracorona restoréti on@nl ay, onlay, pinledge

»  Partsof fixed partid dentures ﬂ

3.1.2- Stepsin casting - various steps of casting steps areintroduced. The steps
that arededt withinthisunit are

Patientﬂvaluation
Evaluation and designing of fixed denture

Tooth preparation and impression making
Preparation of tooth to receive the crown, taking of impressionusing
nate

Diepreparation And cast duplication
Preparation of die. Dieisthe p(@:ive replicaof asingletooth. Cast
duplicationisalso doneduring thisstage. cast duplicationisthe
fabrication of asecond pair of castin order to haveaduplicatein
case of damageto the master cast
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Wax pattern fabrication
Fabrication of themodel of tooth on thedieusinginlay wax

I nvesting of wax pattern
Thewax patternisinvested in acasting ring to get amould of the
tooth to bereplaced

Burnout
Heating of the casting ring so asto eiminatethewax to get themould

Casting

T %. J . ;‘-‘ "
[ iR y ﬁ :
A i/

3 master model

2 Impression 4 waxup o

1 patiemt 5 mould

Casting Procedures
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Injecting the mould with molten metal to get acasting. Casting defect
isaso dealt withinthe chapter

Divesting and finishing
Removd of thecasting from the casting ring, finishing and polishing of
thecagting

Assessment activities: Noteseval uation
Quiz-thelearnersareasked to i dentify the partsof denturefrom picturesand models

Chart preparation-the learners are asked to prepare a bum/chart depicting parts
and different types of dentures.

Chart evd uation-chart depi cting stepsin casting.
Quiz /questionnaire based on steps of casting
Detaling of practica activities

» dedgningof fixed partial dentures. Suggest the number of units, abutment
etc.

 Identification of various componentsof fixed partia dentures.
Sample Questions

1. Youaregivenawax pattern of Mx right central incisor. Identify the stepsyou
haveto undergoto fabricateametal crown for the abovetooth (Hint: start the
procedurewith investing)

Thepart of the FPD that replacesthe missing tooth i s--------------
Identify the part of FPD that connectspontic with retainer.

4.  Whileon OJT you witnessed the casting of ametal bridge being doneinthe
laboratory. Enumeratethe steps of casting you saw in the proper order

UNIT 3.2
Tooth Preparation

Thisunit dealswith the procedure of preparing thetooth to receiveacrown or fixed
partid denture. The accurate preparation of tooth and itsimpressionisimportant for
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the success of acrown or fixed denture. Thelearner will be ableto identify the

different gingivd finishlines,

L ear ning outcomes. Thelearner

»  designthedenturewith proper retention, and while preserving thetooth struc-
ture.

e assistinpreparation of anterior and posterior tooth.

*  recognisethegingiva finish linesmost suitablefor each typeof crown.

Unit in detail

3.2.1. Principlesof tooth preparation:
Tooth preparation is defined asthemechanical treatment of dental diseaseor
injury to hard tissuesthat restoresatoothto original form.

The principlesof tooth preparation for receiving restorationsare:

1. Hedthytooth structure should be preserved

2. Thepreparation should haveac-
ceptablefinishlinesfor healthy
periodontal relation aswell as
margind integrity

3. Tooth reduction should be uni-
form to provide retention and |
red stancetotheartificia crown.. |

4. Thepreparedtoothshouldshow |
paralldismtoresst displacement. | T

Prepared Anterior Tooth
5. Structural durability should be
assured.

The preparation of tooth crown isdifferent for different restorations.
3.2.2. Tooth preparation in anterior:
Thestepsfor anterior tooth reductionfor full metal crownareasfollows:

1) Depthorientationgroovesareplaced onthelabia andincisal surface. This
isfor judging thetooth material to beremoved.

i) Thelabid andincisal surfaceisreduced uniformly to therequired depth.

iii) Thelingua surfaceisreduced to obtain aminimum clearance of 0.7mm

&>



Reference Book [Jj

from theopposing tooth.
Prepared anterior tooth
iv) The axial surfaceis reduced
adequately
V) Thegingivd finishlinesareac-
curately done

vi) Finishing of thesurfacesaredone T
whichdsoinvolvessmoothen- Prepared posterion tooth
ing of themargins

3.2.3 Tooth preparation in posteriors:

i) Thepreparationisbegunwith occlusal reduction, creating about 1,5mm
clearanceonthefunctiona cusp. Thisisdoneby placing depth orientation
grooves on the surface and then reducing uniformly to therequired depth
asindicated by the depth orientation grooves

ii) The reduction of buccal
and lingual surfaces is
done. Thechamfer finish
lineisformed during re-
duction

i) Proximal reductionisdone
taking carenot to damage
the adjacent teeth.

iv) Finishing of surfacesand thegingival finishlinedone.
3.2.4 Gingival finish lines:
Thetooth preparationterminatesinafinishline-thegingiva finishline. A proper

finishlineisnecessary for the success of therestoration-aesthetically and func-
tiondly

Gingivd finishlinescanbe

Supragingival- thefinishlineisabovethegingiva crest. Itispreferred in posteriors
asit helpsin maintaining of hygieneof restoration. Not preferred in anterior asit
compromises aesthetics.

Subgingivd - thefinishlineisbe ow thegingiva crest. Itisnot preferredin posteriors




Figure 2a: Knife or feather edge
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Figure Ib: Showulder

Figure 3c Beveled showlder

Figure 3d: Chamfer

gingival finishlines

but isthelineof choicein anterior

Four typesof finishlinesare

Assessment activities: preparation of gingival finishlineson cast

preparation of posterior teethin cast.

Shoulder-used in casesof complete ceramic crowns
Bevelled shoulder-porcelain fused to metal crowns

Chamfer-Indicated in casesof facia marginsof metal ceramic crowns

Knifeedge-indicated in casesof meta crownsand sometimesfor tilted teeth

Demongtration of different typesof gingivd finishlines.

Chart preparation of gingiva finishlines

Detaling of practical

|dentification of different gingival finishlinesinthe cast

Notes preparation

* video presentation on tooth preparation of posterior teeth
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» Vigttodenta clinicfor demo of tooth preparation

General discussion onidentification of role of tooth preparationin obtaining
retention

preparation of anterior teethin cast.
video presentation of tooth preparation.
visttodenta clinicfor demo of tooth preparation

Sample questions

1.
2.

N o g &

0.

10.

List thedifferentgingiva finishlines.
Identify thegingivd finishlinesided for
a. Meta crowns

b. Ceramiccrowns

You areasked to ass st adenta surgeon whileheispreparing maxillary central
incisor for porcelainjacket crown. Enumerate the stepsyou witnessed during
the procedure.

List the objectivesof tooth preparation.
|dentify thedifferent finishlines
Importanceof gingival finishlines.

Identify thedifferent finishlinesindicatedin
a. Porcdancrown

b. Metd crown

List any threeimportant pointsto be remember in tooth preparation that can
enhances success of acrown.

ListthePrinciplesof tooth preparation
Wha issubgingivd finishlines

UNIT NO: 3.3
Cast Duplication

Cast duplication isthe method of fabricating an extrapair of castsinthelaboratory.
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Thisunit explainstheneed for cast duplication and the different methodsby whichit
isdone. Theunit aso dedl swith the e ectroforming of dies-the objectiveand method
of dectroforming of dies.

L earning outcomes. The learner will be able to- identifies the need for cast
duplication

e assstsinduplicating castsusing dginateand elastomers
e assstsinduplicating castsusing reversblehydrocolloid
e identifiestheneedfor eectroformingof dies.

Unit in detail

3.3.1. objectives of cast duplication

Cast duplicationisdonein caseswherean extrapair of castsisto bemade or when
the castsneed to bein adifferent type of materia likearefractory materia.

Anextrapair of castsisneeded if the master cast isdamaged.

Cast duplicationisalso donewhen apair of refractory castsis needed.
3.3.2. Cast duplication with alginate and elastomers
Thisisthemost popular method becauseit issimpleand economical.
Thematerialsneeded-

Impressiontray, alginate, rubber bowl, spatula.

Theimpression tray should beasi ze bigger than the cast

The procedureof duplicationisfollowed accurately

Procedure;

*  Thecastisexamined properly .Any nodules are cleaned with asharp knife.
Voidsareblocked with wax.

*  Thecastissoaked under water for dmost 5 mts. Thisalowstheair inthe cast
to escape. It dso makesthesurfaceof cast moist. If itisnot moist it will absorb
moisturefrom alginateand will interferewith the setting reaction

e Anoversized perorated stainless steel impressiontray isselected

*  Alginateismixed. Someof themix isbrushed onthecast sothet all thedetails
onthecast isduplicated.

e Cadtisplaced onasmooth, hard surface

&
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Mix isloaded ontheimpressiontray and inverted on the cast. Some extramix
isplaced around the sides of the cast.

Aftertheimpressionin set thecast isseparated.
A duplicatecast ispoured inthisimpression with stoneor refractory material.

Thelearnersdivided into groups and adiscussion isinitiated on the procedure
witnessed. A report on the sameis presented.

A questionnaireis prepared and thelearnersare quizzed on thetopic.

3.3.3. Cast duplication with reversible hydrocolloid (Agar agar)

Thismethod isvery accurate and iswidely followed in dentdl |aboratories.
Thematerial needed-dental flask, reversible hydrocolloid (agar agar).

The procedure of duplicationisfollowed accurately.

Procedure:

Thecast isproperly examined and cleaned.

Itisthen soaked in warm water

A duplicating flask isused for duplicating castswith agar agar

Cast isplaced on the bottom part of theflask..

Theflask alongwiththecast isplacedinapan

The upper part isplaced on the bottom part to closetheflask

Agar agar ishested. It iscooled until it can be held without discomfort
Itispouredinto theflask through oneof the openings

Metallized impression Electroplated impression

&
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e lcecubesarefilledinthepan

»  Aftertheflaskischilledthebottom layer isremoved and thecast is separated.
The cast ispoured intheimpression with therequired material.

3.3.4 Electro forming of die:

Thismethodisgeneraly not doneinlabsnow adays.Themain objectiveof the
procedureisto makethediescratch res stant. Themethod involves depositing
alayer of metd ontheimpression sothat thediesurfacewill bemetallized . The
objective and procedureisdiscussed.

Assessment activities : Video presentation of the procedure
Demo of procedurein practica lab or in dental 1ab during OJT/field visit

Detailing of practicals: Identification of the materialsused in the cast duplication
process

Spotters

Sample questions:

1. Castduplicationisanimportant stepin casting procedure
a Writetheimportanceof cast duplication.
b) Choosetwo materiasideal for cast duplication

c) Writethe processof cast duplication with any one of thetwo materials
chosen.

2. ldentify themateriasused for thefollowing processes
a) Cadt duplicationwithdginate
b) Cast duplicationwith reversblehydrocolloid material.
c) Electroformingof dies

3. Wedonot invest an ordinary gypsum cast but arefractory cast. Justify.
4. Thepostivereplicaof asingletoothiscaled"A"
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a) ldentifyA

b) Explanédectroformeddiesindetail.

Identify the purpose of cast duplication.

Define cast duplication.

Identify the different ways of cast duplication
Differentiate an ordinary gypsum cast with arefractory cast

© © N o O

Why arefractory cast isinvested, not an ordinary gypsum cast.

10. why thecastissoaked inwater before cast duplication.
UNIT NO: 3.4

Die Preparations

Anaccuratedieismandatory for asuccessful prosthesis.A dieshould reproducedl
thefinedetailsof both prepared and unprepared surfaces of tooth exactly. Thisunit
exposesthelearner to different types of die systems. Thelearner will beableto
choosetheided systemfor the case. The procedure of die preparationisdealt with
indetail.

Learning outcomes:

Thelearner choosestheideal diesystem.

* assgsinpreparationof anindividua die

* assgsinpreparation of diefor casting procedures

* assstsindiepreparation

Unit In Detail:

3.4.1 Solid cast with individual die system.

Introductionto diesystems, use/roleof diesystems, advantage and disadvantage of
thediesystems.

Solid cast with individual die system is a dua pour
techniqueof diefabrication . Thefirst pour isdonefor the
prepared tooth and associated structuresalone. Thiscast
is removed and then a second pour of the whole
impressionisdone.The 1st pour servesinthefabrication
of wax pattern.
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3.4.2 Pindex system:

Thisisamongst themore accurateof diesystems. Herethedieitself isremov-
able. So, wax pattern need not beremoved frequently from the dieto check
the proxima sides. Thisminimisesdigtortion of wax pattern.The procedure of
thefabrication of dieisdedt within detall.

3.4.3 Di-Lok and DV A system:

DVA systemproduces poured and pinned diesystemin just onepour. Thisdie
systemisincredibly fast and easy to use.

Di-Lok system usesaspecial tray tofabricatethedie. Thetray has special grooves
and can bedismantled and assembled. The grooves are used to do die sectioning.

Detailing of practical: spotters
Assessment activities: Questionnaire based on demo and video presentation
Notesevauation
Scribbling pad evd uation
Sample questions:
1. Youaregivenapatientimpressionfor fabrication of die.
ad) Enumeratethedifferent die systemsthat u know of.
b) Explainthe procedureof fabrication of dieinany one system.
c) Which according to you isthe most acceptable one? Justify
4. Picktheoddoneout:
a) Pindexsystem
b) Di-Lok system
c) DVAmodd system
d) Direct sprue
Differentiatetheitemsmodel, cast, dies.
Identify twodiematerials.
Definedies.
Explaindectroformed dies.
Advantagesof die preparation.

© © N o O
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10. Classfydiematerids.
UNIT 3.5

Wax Pattern Fabrication

Wax pattern fabricationisdone onthedie of thetoothto bereplicated. Following
the steps for preparation of wax pattern is necessary for achieving the accurate
anatomy of tooth aswell as minimising casting defects. A finished wax pattern
resemblestheshape of afind restoration and contributesto the aestheticsand proper
functioning of tooth.

Thisunit deal swith the steps of wax pattern fabrication onthedie. Proper adherence
to the stepsisnecessary to fabricate anideal wax pattern.

Learning outcomes:

Thelearner

»  Fabricateswax pattern on anterior teeth

»  Fabricatesawax pattern with proper occlusal anatomy
»  Fabricateswax pattern on posterior teeth

*  Fnishmarginsaccording to anatomy

Unit in detail

3.5.1 Wax pattern fabrication on anterior teeth:

Fabrication of an accurate wax pattern matching the natural morphology is
important for enhancing the aestheticsaswell asthefunctional efficiency of a
denture/crown.

Generd stepsto befollowed before starting the fabrication
*  Thedieand master casts are mounted on an articul ator

»  Thediesurfaceischecked for undercutsand other surfaceirregularities. And
they are corrected.

*  Finishlinesare pronounced by marking alinewith sharp wax colour pencil.

*  20-40mm thick die spacer is painted on the die surface. Thisisto provide
cement space. Thisisaspace provided between theinternal surface of the
crown and thetooth surfacefor the luting cement.

Procedure:
Thebasic procedureisthe samefor anterior and posterior teeth
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a Waxingup or coping: wax isadded on the surface by two methods.

» alargewaxinginstrument isheated andimmediately touched to theinlay
wax. Wax meltsand flows. Theentire surfaceis covered with wax.

» dipthedieinmoltenwax till sufficient thicknessisreached.
The 1<t layer should bedonewith thewax fully molten.
Additiona layersare added to makethe coping sufficiently thick.

Proximd (M& D) sdesaremadedightly bulky to he p grip the copingwhileremoving
thedie.

b) Wax conesarepositioned at theincisal anglesand melted
c) Thetoothiscarved accordingto anatomy

d) Whilecarvinglabia surface aestheticsisgiven priority.

€) Thecontact areason the proximal surfacesare maintained
f)  Marginistrimmed and evaluated.

g Thepatternisremoved and carefully replaced . Thisisto check the adaptability
tothediesurface.

h) Thewax patterniscleaned and polished. Thisremovesany extradirt onthe
wax surfacebeforeinvesting. Finishing asoincreasethe aesthetics of theres-
toration.

3.5.2 Wax pattern fabrication on posterior teeth:

The procedure of wax adaptation remai nsthe same ason anterior teeth. The
wax ismelted and the dieiscovered with wax layer of sufficient thickness.

Waxing up of proximal surfaces- proximal contact areais placed onthe occlusa
third of thecrown. The surfaceisbuilt flat or dightly concave occluso gingivaly till
the contact area.

Waxing up of axial surfaces-Thebuccal/lingua arewaxed sothat it should look like
the surface of the natural teeth. The contour of the teeth isimportant. The wax
pattern should follow the anatomy of tooth, size, shape and bulkiness.

3.5.3 Waxing up of occlusal aspect:

The occlusal aspect of posterior teeth has many anatomical landmarks. The
reproduction of theselandmarksisessentia for the proper functioning of the

restoration.
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Themain objectiveisto- shapethe surfaceto resemblethat of natural teeth.
* themadticatory forces should bedirected a ong thelong axisof thetooth.
General principles:

1. Occlusa schemes-thisrefersto the position of the cusps. The contact relation
of the opposing teeth depends on the opposing cusps.

Therearetwo schemes:

a) Cuspmargina ridge scheme-Herethebuccal cuspsof lower premolars
and theMB cusp of lower 1st molar occludeswith the embrasure between
the upper teeth

b) Cusp fossascheme: herethe buccal cusps of lower premolarsand MB
cusp of lower 1% molar occlude with the mesial fossaof corresponding
upper teeth.

2. Cusp height and position: Theright height and position of cuspisneededto
provide stability and resistance to wear . The position of thefunctional cusps
should be such that it occludeswith the buccolingual centre of the opposing
tooth.

3. Curveof speeisincorporated

4. Curveof Wilsonisincorporated

Procedure:

. Wax conesare placed on occlusal surfaceintheorigina position of cusps.
. Functiond cuspsarebuilt

. Non-functional cuspsarebuilt

. After cuspsareformeditischecked for interference.

Wax isadded on the cuspsand carved to make cusp ridges. Triangular ridges,
fossae, sulcus, margina ridgesare carved

Wax isadded ontherest of the occlusal surfacesand other morphol ogica features
arecarved. Thearticulator isclosed and occlusionischecked

3.5.4 Finishing up of margins:
Immediately beforeinvesting themarginsarefinished. Thewax near themar-
ginsaremelted and finished again.

Thisisto
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. provide perfect adaptation of restoration
. to provide plague control
. to prevent /minimisedissolution of luting cement.

Thewax patterniswashed, placed onthedieand checked for any extraparticles.

They arecompletely removed. Fina correctionsare made and thewax patternis
reedy for investment

Assessment activity: Thefinishing doneonthewax patterninlab isassessed.
Discussion onthevideo presentation

Detailing of practicas: waxpattern fabrication onincisors, canines, 1st molar
Sample questions:

1) Youaregiven apatient cast for fabrication of wax pattern on maxillary right
centrd incisor. Writethe stepsyouwill undergo for fabricating thewax pattern.

2) Youaregiventhedieof maxillary molar for preparation of wax pattern for
crown. What aretheguiddinesyouwill follow for the preparationfor the same?

3) Identify thematerialsand instrumentsusedin the preparation of awax pattern.
4) Thestepsfollowed inthewax pattern fabrication of upper central incisor.
5) Identify dierelief or die spacer
6) Purposeof cement space
7) Identify thereasonsbehind thefinishing themarginsbeforeinvesting.
8) What arethereasonsfor using thewax for pattern making.

UNIT 3.6

Pontics

Pontic areartificial replacement of missing
tooth. It isthe suspended member of thefixed
partial denture. This unit deals with
classification and typesof pontic. Thelearner
will be able to choose the pontic design
according to theposition of missing tooth.

Learning outcomes:. Thelearner
»  Differentiates betweentypesof pontic




Reference Book [Jj

*  Choosesideal pontic

»  Designsaponticwithregard to the position of missingtooth
*  Understandstheprinciplesinvolvedindesigningapontic
Unit in detail

3.6.1 Classification of pontic

Definition: Ponticisdefined asanartificid tooth on afixed partid denturethat replaces
missing naturd tooth

Classfication of pontic
1. Dependingonmucosal contact
a. mucosd contact
Ridgelap pontic
Modifiedridgelap
Ovate
Conicd
b. nonmucosal contact
Sanitary pontic
Modified sanitary
2. Dependingonmaterial used
* Maeadlicpontic
Golddloys
Nicke chromiumadloys
* Non-metdlicpontic
Acrylic
Porcdan
* Combination pontic
Meta fused to ceramic pontic
Alloywithacrylicfacing
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3. Prefabricated/fabricated

4. Dependingon position of pontic
Anterior/posterior.

3.6.2 Pontic design

Thedental technician should be ableto choosetheideal pontic designfor apatient
case. Inorder to do that he should befamiliar with theideal requirementsof pontic
aswell asthefactorsthat hasto be considered whileselecting apontic.

Theidea requirementsof ponticare:

»  Shouldrestorefunction of themissing tooth

*  Shouldrestore aesthetics

e Should permit proper ord hygiene

*  Should preservetheunderlying mucosa

Should be non-toxic and should be biocompatiblewith the ord tissues.

Thefactorsto be considered whilesdectingadesignare

hiologic mechanical
consideration consideration

aesthetic
consideration

1. Biologiccondderation

Theeffectsof thedesign onoral hygiene, theintegrity of mucosa, transmita
forceto mucosaetc. hasto be considered.

Thedesign should besuchthat it iseasy to maintain ora hygiene. Thereshould be
enough space between the oral mucosaand pontic so that theareais self-cleansable.

Thepontic should only have apassive contact with the underlying mucosa. It should

not impingeon or injurethe mucosa.
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The occlusal forces should be directed to the abutment teeth alone and not the
mucosa.

2. Aesheticconsderations

The pontic design should be such that it should resemblethe missingtoothinsize
shape, function and gppearance. The pontic should be polished and finished so that
there is no accumulation of food debris which can lead to plague and calculus
formation. All surfaces of the pontic should besmooth.

3. Mechanica consideration

The pontic design should be such that it can withstand occlusal forces.
3.6.3 Types of pontic

Thedifferent typesof ponticare

e Sanitary pontic

* Ridgelgppontic

*  Modifiedridgelap pontic

»  Conicd pontic

e Ovatepontic

Sanitary pontic (hygienic pontic): Thetissue sideof pontic doesnot contact the
ridgeat al. Thegap alowscleaning. Theseare mainly used in case of mandibular
molars.

Ridgelap pontic (saddlepontic): Thetissuesurfaceisconcaveand coversaridge.
Not easily cleansable. It promotes plague accumulation. Itisaesthetically pleasing.

M odified ridgelap pontic: A mixture of sanitary and ridgelap pontic. Only facial
surface contactstheridge. Onlingual sidethe pontic doesnot touch theridge. Soiit
minimises plaqueaccumulation. Easy cleaning possible. Itisusedinupper and lower
anteriors, premolarsand upper molars.

Conical pontic: Itisused were aestheticsisnot important. It issuitablewhenis
ridgeisknifeedged. It has minimum tissue contact. Easy maintenanceof ord hygiene.

Ovatepontic: Itisaestheticaly pleasing. Thetissuesurfaceiscompletely convex
and makes minimum contact with ridge. It hasavery natural ook

Assessment activities. seminar, chart preparation on types of pontic-the pictures

&
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of different typesof ponticaregiven
Sample questions:
1. Ildentify thetypeof pontic giveninthefigures,(figuresto begiven)

2. Youareaskedtodesignaponticintheanterior region. Explainthefactorsto
be considered whiledesigning apontic?

3. Identifytheidea ponticinthesituationsgiven below
a. positionof mandibular molars
b. region of upper anteriors
c. regionof upper premolars
4) Classfypontic
5) Requirementsof ideal pontic
6) Factorstobeconsidered during designing of pontic
7) Givethediagrammatic representation of atleast threetypesof pontic

UNIT 3.7
Investing

Investing is the procedure of creating amould in the shape of the object to be
casted. Proper adherenceto theinvesting procedureisimportant to get adefect
free casting. The chapter deal swith the procedure of casting of dental crownsand
partid dentures. Thelst step ininvestingissprueattachment. Thewax pattern with
sprueistheninvested inthecasting ring.

Learning outcomes:

Thelearner

e understandstheroleof sprue

e assdsingpruingonsinglecasting’

e assgsinspruingonmultiplecasting

* undergtandstheroleof castingringandliner ininvesting
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e assgsininvestingthewax pattern accurately
Unit in detail
3.7.1 Sprue

A sprueisawax pin used to provide achannel through which the molten alloy
reachesthe mould after wax eimination. Attachment of the sprueisthe 1st stepin
investing. Proper selection of szeand configuration of thesprueformeriscritical to
the production of adense, complete and accurate casting.

Ideal requirementsof sprue

1. Thesprueshoulddlow the passage of wax pattern on heating.

2. Thesprueshould provideachannel for passage of metal into themould.
3. Thesprueshould haveareservoir sothat themolten aloy

remansmolteninthespruealittlelonger thaninthemould
Principlesof spruing:
1. The sprue should be short and thick and not long and
thin. 1deally the spruelength should be such that thewax

patterniscloseto the centre of thecasting ring.

2. Sprueattachment. Sprueisattached to the bulkiest por-
tion of the wax pattern. The connection of the sprue to the wax patternis
flared.

3. Sprueposition.it can beattached to occlusa surfaceor the proximal surface.

The sprue should be directed away from the thin section. The molten alloy
should not flow to abulky section through athin section.

5. Thesprueshould not be attached at right anglesto abroad surface.
Typesof sprue:

1. Direct sprue-thiskind of sprue doesnot haveareservair. It providesadirect
connection between wax pattern and sprue base

2. Indirect sprue-thiskind of sprue hasareservoir which ispositioned between
the pattern and the base

3.7.2 Spruing procedure for single casting
*  procedurefor spruingfor singlecasting
3.7.3 Spruing procedure for multiple casting
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'3 , 4p“; metal when solicifiesshrinks thiswill cause defectivecasting
Cadtingringisameta ringthat holdstheinvestment material during set g Crucible
formerf to compensatefor this,themould isto be expanded - ofmetal,
rubber ¢

Cadtingringisavailableindifferent szesused for singlecastingandp tial denture
cadting. v,

Lineris
mould. 2.hygroscopic expansion
Meta w 3.expansion of die

thisisdoneby 1.thermal expansion .
yansion of

liner placed inside the casting ring to provide space for
expandon.if spaceisnot provided,distortion of wax patterntakes
place

T Casting ring
fL el Ring liner

Investment material

Wax pattern

Reservoir

Sprue

\ . -; Crucibleformer

Casting ring

Typesof liners: organic cellulose, slicaauminafibre, paper. Now adaysashestosis
not used as asbestosfibre possesses potentia health hazards.

3.7.5 Investing:

>
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1
2.

Investmentof thewax pattern can be done by 2 methods.
Brushtechnique
Vacuum technique

Vacuum techniqueisbetter asincorporation of air bubblesisminimised. But this
requires pecia mixing bowl and vacuum attachments.

Brush technique: more commonly used

Theinvestment materid issdected.

Cadtingringisselected and theliner isplaced inthecastingring. Thelineriscut
to sizeand placed in the casting ring without any overlap or gap.

Wax patterniswetted using wetting liquid

Investment materia ismixes. Correct W/Pratioisfollowed.

Mix isvibrated to removeair bubblesand then poured aong the side of the
ringwhilegently tapping.

When mix reacheslevel of wax pattern, pouring isstopped.

A brushisused to coat thewax pattern with investment. All surfacesincluding
theinner surface are wetted by the mix

Therest of theringisfilled withinvestment materiad and theringisallowed to
Set.

If hygroscopic expansion isto occur, then thering is allowed to set under
water,

Thering after theinvestment materia setsisready for burnout.

Assessment activities: Video presentation-quiz/discussion based inthis

Visit to dentd lab. Report presentation on the procedures witnessed.
Detailing of practical: spotters-identification of materialsand equipment

Sample questions:

1)

Identify theroleof thefollowing
aliner

b. sprue

C. reservoir




2)

3)

4)

5

6)

8)
9)

10)

11)

12)

13)
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You aregiven awax pattern of acrown on maxillary canine.
Writethedetailed procedure of investing thewax pattern fromthe step spruing
Givereasonsfor thefollowing procedures
i) Using reducing zoneof the blowpipeflamefor melting alloy
i) Placement of sprueon thethickest portion of wax pattern.
a Purpose of investing in casting procedures
b. List any two investment materials
Identify whichisbetter from those given below. Justify your answer
a spruing donewith reservoir or without reservoir
b. investing with liner or without liner

Draw adiagram showing the cross section of casting ringwith aninvested wax
pattern and label itsparts.

Classify investing materid accordingtoitsindications.

List downtheprinciplesof spruing

Namethematerialsyou usefor thefollowing procedure

Investing of wax pattern

Spruing

Identify the purposeof placing linerinacastingring.

|dentify thereasonsfor thefollowing

a) Placement of liner

b) Placement of spruein the bulkiest portion of thewax pattern

c¢) Placement of reservoir

DuringinvestingaX isattached thewax pattern

a) Identify X

b) Writethe principlesof itsattachement.

¢) What arethe material s of which X ismadeup of.

Identify whichisbetter and justify your answer.

Spruing donewith reservoir or without reservoir
UNIT 3.8
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Burn Out

Burn out isthe processof hesating the casting ring so asto melt thewax and crestea
mould. Following the correct procedureisessentia to eiminatethewax totally and
to create the perfect mould. Thisunit a so ded swith aloy shrinkageand methodsto
compensatefor it.

L ear ning outcomes. Thelearner

» compensatesfor aloy solidification shrinkage

*  Asgsgsin performing burn out procedure adequately
Unit in detail

3.8.1 Alloy solidification shrinkage:

Theshrinkage of meta dloy asit coolsdown and solidifiesiscalled aloy so-
lidification shrinkage. Thiscauses changein shapeand sizeof casting.

Alloy solidification shrinkageis compensated by
*  Expansonof mould

*  Expangonofdie

Expangon of mould: thisisaccomplished by

1. Hygroscopicexpans on: Expansion of theinvestment materia whenit setsun-
der water.

2. Thermd expangon: Expansion of investment material whenthecastingringis
subjected to hightemperature.

Expansion of die: Thediemateria which hashigh expansion on settingisused. Eg:
whentypeV gypsum product isused, theresultant diewill be bigger than original
Szeof die.

3.8.2 Burn out procedure

*  Afterinvestment materia isset, the crucibleformer isremoved.
*  Theringiscleared of al loosematerial.

*  Then,itisplacedinafurnacewith spruesidedown.

*  Thefurnaceisheated at 200°C for 30 mts.

*  Theentirewax evaporates|eaving behind an empty mould.
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*  Heatingiscontinuedtill the castingiscompleted as cooling and reheating will
causedefectsin casting.

Assessment activities:

*  Report onthevideo presentation.

*  Quizorquestionnaire based on the Video presentation
e group/general discusson

*  Quiz/questionnaire

Sample questions:

1. Youknow that metal shrinkson cooling. Identify the stepstaken in casting
proceduresto compensatefor thisshrinkage

2. |dentify the purpose of Burnoui..

3) Writeindetail about the procedureof burn out

4)  Identify two methodsto compensate solidification shrinkage of dloys
5) Aftereffectsof solidification shrinkage.

UNIT 3.9
Casting

The procedure of meltingthealloy andinjectingitinto themouldiscalled casting.
Theunit ded swith the procedure of casting and different kindsof casting machines

Learning outcomes:

-

Thelearner

alerdal

Centrifugal casting machine

Induction casting machine ma-




Reference Book [Jj

chinesaccurately
. stsinmelting thealoy using the correct procedure
e assstsindentd lab during casting procedures
Unit in detail
3.9.1 Casting machines:

After Burnout, thering and themould isready for casting. Themouldisready for
casting. Themouldisfilled with molten metal to get the casting inthenext step. The
filling of themolten meta under pressureisdonewith the help of casting machines.

Casting machineisadevicethat has aheat source to melt the alloy and
casting forcetofill themould.

Two types:

1. Casting machineinwhich aloy isheated with aflametorch
a. air pressure casting machine
b. centrifugd castingmachine

2. Cagtingmachineinwhich aloy isheated dectrically
a. springwound e ectrica res stance casting machine

[ R

SO o Lo

Crmrndes g 4 e

Zones of flame
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b. vacuumassi s casting machine

Centrifugd castingmachine: Thiskind of machineisthemost advantageous. It conssts
of arigid basetowhichapivot isattached with thetwo armsat the upper end of the
pivot. Thecasting ring and themould plus crucibleisplaced intheonearm. The
metd ismdtedinthecrucible. Thecasting machineutilises centrifugd forcefor filling
up themould.

Thedloyismetedinaceramiccrucible. Whenthealoyismetedthecastingringis
placed and the pinisreleased. When the machine starts spinning, themoltenaloy in
thecrucibleisdirected towardsthe casting ring and themouldisfilled up.

Cadting crucibles: Thisholdsthealoy duringthemelting processtill itiscompletely
cast.

Thereare 3 types.
 daycucble

*  Ceamiccrucible

*  Carbon/graphitecrucible
3.9.2 Melting of alloy

Thealloy ismelted by heating it in acruciblewith ablowpipe. Thefuel usedisa
mixtureof naturd or artificia gasand air. Theflameused should havedigtinguishable
zones. Thezonesareasfollows:

Dark zone: Zonewhereair and gas getsmixed. Thereisno heat present inthis
zone,

Combustion zone: greenishincolor.itisan oxidisngzone. Not used for meltingthe
dloy

Reducing zone: dim bluereducing zone. Hottest partsof flame. Thiszoneiskept
constantly in contact withaloy.

Oxidising zone: The outermost zone. Temperatureislessthan that of reducing
zone

3.9.3 Casting of metal:
The castingmachineiscleaned and readied for casting
Proper crucibleisselected.
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The casting machineisgiven 3-5turnsandlocked in position.
Torchislit with proper fud.

Regular aloys-combination of air and gas

Metd ceramic aloys- combination of gasand oxygen
Thecrucibleispreheated to avoid excessive d ag formation.
Flux isadded for gold aloys.

Thealloy isplaced on onesideof the crucibleto enablethe proper observation
of dloy

Thereducing zoneis madeto contact the aloy to start the melting procedure.
Thecagting should bedoneimmediatdy whenthe proper temperatureisreached.

Theringisremoved from the burnout furnace and placed in the cradle of the
casting machine. Thearm of the casting machineisreleased.

Thearmisallowed to spinand slow down
Theringisremoved.
After thered glow subsidesit isquenched in water.

Assessment activities: Video presentation on the casting procedure. A general
discussion onthemelting of aloy and casting of metd.

Quiz or questionnaire based on video presentation

Detailing of practicas. spotters

Sample questions:

1

2)

3)
4)
5)
6)
7)

Study the picture given below and identify thelabelled parts, (picture of the
zonesof flamegiven)

What arethetypes of casting machines? Identify the most suitable of casting
mechines.

Suggest anidedl casting machinewith its advantages.

Whatarethedifferent typesof crucibles.

Listarmamentariumfor casting.

Identify thedifferent zonesof flame.

Ideal zoneof flamefor melting of dloys. Justify your answer.
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UNIT 3.10
Divesting And Finishing

Divestingistheprocedureof recovering thecasting from thecasting ring after casting
procedures have been completed. Thisunit deal swith the procedure of removal of
casting from theinvestment safely. Another important proceduredealt within the
chapter ispickling. Theunit a so deal swith thefinishing proceduresmainly trimming
and polishing of casting.

L ear ning outcome: Thelearner

e assgsinperforming divesting procedures adequatdy

*  assgsinperformingthe pickling proceduresaccurately

e assgsintrimmingand polishing thefinished casting gppropriately
Unit in detail

3.10.1 Divesting;:

Theprocedureof removing thecasting from theinvestment after successful completion
of casting procedureiscaled Divesting

Procedure: After thearm of the machine dlowsdown and stopsthecastingringis
left inthe machinetill thered glow disappears

e Itisthen quenched by plunginginwater.

e Ingypsum bondedinvestment theinvestment theinvestment disintegrateswhile
quenching

*  Inphosphate bonded investment, it istrimmed in the areaof crucibleformer
and then theentireinvestment ispushed out with thethumb.
Therecovered castingisdark because of alayer of oxidesonthesurface. This
oxidelayer isremoved from the surface by aprocesscalled pickling

3.10.2 Pickling:

Process of heating the discol oured casting in an acid solution to removethe oxide
layer.

The solution used is50%HCI or H2SO4 .The casting is placed on adish and the
acidispoured over it. Thisisthen heated .Boilingisavoided. After theprocess, the
acid ispoured and the casting isremoved. The casting isready for finishing and

polishing.
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3.10.3 Finishing and polishing:
Oncethecadtingisfreefrom oxidesand any defects, finishing and polishingisdone.

Principles: Any distortionto the castingisavoided. Theanatomy of the casting should
be preserved

High speedisapplied rather than low speed asitismore effective,
Excessive pressure during polishing should be avoided asthis generates heat
Clean polishing wheelsshould be used.

Procedure: The sprueisremoved with a separating disc. Care istaken not to
damagetheessentia partsof the casting.

»  Spruestubisgrinded off withthe help of astone. The casting isthenroughly
grinded withthe samestone.

*  Grindingisfinished with barrel shaped stonewith medium grit.

*  Finegrit paperisapplied ontheentirecasting

e Sand paper rubber whee! isapplied to removeall surface scratches

*  Find palishingisdonewith polishing agentsand buffing compounds.

» Findlyacloth buff or leather buff isemployed to the casting to get asmooth
shinyfinish.

Assessment activities: demo/video presentation.

Report onvisittodentd lab

Notesevauation

Detalling of practical: spotters-identification of material sand equi pmentsof divesting

andfinishing

Sample questions:

1) Thecastingwhen removed from the casting ring has abl ackish discol oration
onthesurface.

a. Identify thereason for the discoloration
b. How do you rectify thisdefect?
2) Identify thereasonsfor thefollowing procedures
a)Pickling
b) Finishing of casting
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3) Identify theterm'divesting

4) Purposeof pickling

5) Principlesof finishingand polishing of cast restorations

6) Purposeof finishingand polishing of cast restoration

7) Listanytwomaterialsused forfinishing and polishing of cast restorations

UNIT 3.11
Casting Defects

Defectsor mistakesthat occur during casting proceduresare called casting defects.
Casting defectscompromisethe casting aestheticaly aswel | asfunctionaly. Asmost
of the cagting defectsoccur dueto theignoranceor negligenceof thedentd technician,
knowledge of the sameisessentia for him tofabricateasuccessful casting. Thisunit
ded swiththe different types of casting defects, their causesand prevention.

L ear ningoutcomes: Thelearner

*  Understandstheimportance of preventing casting defect and thustake appro-
priate steps

*  Preventsdistortion of casting

*  Preventssurfaceroughnessandirregularities

*  Preventsporosity

«  Takeadequate stepsto prevent thisdefect

Unit in detail

3.11.1 Consequences of casting defects

* Lossoftime

e Wastageof materia

*  Damagesreputation

3.11.2 Distortion of casting

Changeinsizeor shapeof castingiscalled distortion of casting
3.11.3 Surface roughness and irregularities.

Isolated areas of roughness, nodulesor irregularities. These are areas of surface
porosities

3.11.4 Porosity
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Cadting defect

Causes

Prevention

Distortion of casting
1. poor fit casting:
a. toolargecasting
b. toosmdl casting

a increased expansion of
mould duetohigh
temperature during wax
dimination

b. usnginvestment with
highexpanson

a. decreased temperature
|eading to decreased
expansionof mould

b. decreased flow of metal
dueto decreased force

c. casting liner not kept

- inadequateexpansion

- contraction of mould

a distortion of wax patterr
dueto thermal changes

Useofcorrect temperature
Useof correct investment
meaterid
Adequatetemperatureto
bemaintained

Adequate casting forceto
begiven

Casting ring to be kept

o excessmanipulationof | \Wax should be softened
2. digtortion of wax not melted
casting: formation of stressdue | Avoid wax additionto
tomanipulation of wax | gready solidified wax
b. dueto uneven Maintain pressuretill wax
expangon of investment isigid or cooled
c. duetopushingof wax | proper mixing of
petternduringinvesting | jnvestment
Usingthinmix of wax
ﬁ*rref;‘liz i‘;‘i‘g‘“%""”d Air bubbles Air should beeliminated.
Wetting agent applied on
wax pattern
Water film WEetting agent applied
Under hesting Correct temperature
should be applied
Water powder ratio Proper water-powder
ratio should be maintained

J/
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b. suck back porosity

C. micro porosity

Occursduetogas

trappedinalloy
materid

P. porosity dueto gases

Cadting defect Causes Prevention
Prolonged hesating Avoid prolonged hegting
Foreignbodies Clean wax pattern before
investing
Improper casting Maintain proper casting
pressure pressure
Por osity
Therearedifferent types
pf porosity
1. porosity dueto Incompletefilling of
solidification mould
shrinkage
. - Lack of molten metal Adequate sprue
B Lﬁdo;?;d shrinkage duringsolidificationdue | Reservoir kept at
to adequate distancefrom
Thinsprue pattern
Noreservoir
Reservoir far from
pattern

Dueto solidification of
reservoir before
solidificationof
restoration

Duetorapid solidification
of dloy duetolow
temperatureof mould

Excessvehesting of
metd

Maintain temperaureof
mould

Do not overheat the metal

Control therateat which
metd entersthemould
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Cadting defect Causes Prevention
a. subsurfaceporosities  |Overheating of mould, - useproper flame
b. gesindusion prolonged hesting - preheatthemetd in
pOfOStI e crucible
Causesdissolvingof gases| -  do not over heat the
inmolten metal metd
C. pinholeporosities During wgt;ificai onthis
gasisreleased and this
resultsin minute holes
3. porosity duetoair Entrgpment of air oninner | Complete burnout
entrapment (back surfaceof casting Proper w/pratio
pressurepor osity) Useof thin sprues Adeguatecasting
Denseinvestment pressure
Insufficient casting Proper casting force
pressure Avoidthick mix of
invesments
Airvent usage

| ncomplete casting and
missing details

Incompletedimination of
ges

Blockage of sprue
Insufficdent metdl
Viscosity of molten meta
ishigh

Inadequate casting
pressure

Completewax elimination
isone

Careto prevent blockage
to sprue

Adequate metal taken
Viscosty maintained
Casting pressure
maintained
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Detailing of practicds: Identificationof dl theabovekindsof porosities
Assessment activities:

1. Presentation of chart/a bum depicting picturesof casting defect

2. Collection of castingswith different typesof casting defects

3. Quizzesandtestsbased on causesand prevention of porosities. Thelearners
can bedividedinto groupsfor thequiz session. Each comes prepared witha
st of questionnaire.

4. Opendiscussionon casting defects
Sample questions:

1) A castingyou didinthelabwas seen to have rough surface on the buccal
surface,

Identify thereason for this defect and mention thewaysto prevent them.
2) Thecasting you were given wasseen to havethefollowing defects
e itwasweak
e it causedleakage and secondary caries
* it caused discolorationto therestoration
a) Identifythedefect
b) Mentionthereason for thisdefectand thewaysto prevent thisdefect

3) TheFPD obtained after casting wasfound to have surface roughnessand
irregularities. Statethe reasonsand waysof preventions.

4) Listdownthedifferent casting defects, causesand prevention in atabular
column.

5) What issuck back porosity?
6) Onetypeof casting defect causesthefollowing effects.
» Cadinggetsweak
» Causesleakage and secondary cariesto tooth
» Discolouration of restoration
a) Identify thecasting defect.
b) Namethedifferent typesof thisdefectsand the precautions to betakento

avoid thisdefect
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7)  Identify thecauseof thefollowing casting defects
a)  Poorfit of thecasting
b)  Digortionof thecasting
8)  How canwe prevent the occurance of surfaceroughnessof casting
9) Identify the possiblecausesof casting
10) Statethereason behind thefact that thewax pattern should beinvested imme-
diately
UNIT 3.12
Fabrication Of Ceramic Crown

Ceramic or porcelain crown isthemost popular of al artificial crownsasthey are
superior in aestheticsto metd and acrylic crowns. Ceramic and porcelan crownare
used synonymously asporcelain isamaterial that belongsto the ceramic family.
Tranducency, light transmission and biocompatibility givedenta ceramicshighly
desirable aesthetic properties. Dental porcelainisessentially glassy, non-metallic
materid which areused for making dentureteeth and fixed partia dentures. Thisunit
deal swiththe procedure of fabrication of porcelain/ceramic crown .It also explains
the composition and properties of ceramic material and the ideal method of
manipulaion.
L ear ning outcomes. Thelearner
*  Manipulatesthemateria accurately
e |dentifiesdifferent typesof materid
*  Choosestheideal materia
* Asggsinfabrication of dental ceramic crown
Unit in detail
3.12.1 Dental ceramic
e compostionof materid.
Themain constituentsarefeldspar, quartz, kaolin
»  Composition- feldspar-basic constituent, 60-80%

Kaolin -binder, 3-5%

Quartz -filler, 15-25%
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Alumina-glassformer, 8-20%

Boric acid-glassformer and flux, 2-7%,

Oxidesof sodium, potassium and cal cium- glassmodifiers, 9-15%

Metallic pigments-for acquiring desired tooth shade, lessthan 1%
*  Advantagesof materid

Excdllent aesthetics

Biologicaly compatible

Impervioustoora fluids

Chemicdly indestructibleinmoist conditions

e Propertiesof materia-

Brittle

Low tensilestrength
Fractureseasly

Low fusingtemperature

Highviscosity

*  Modeof supply -supplied asakit containing

Fine ceramic powder
Liquid or distilled water
Stainsor colour modifiers

Glaze

Chart preparation on the properties and composition of material

3.12.2 Classification of dental ceramic

Classificationisdonein many ways

e accordingtouse
a) congructionof artificia teeth

b) Fabrication of jacket crownandinlays

C) asveneersover cast metal restoration
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» accordingtotemperatureof firing
ad Highfusng  1290-13700C
b) Mediumfusing 1095-12600C
c) Lowfusing 870-10650C
. accordingtomethod of firing
a) arfired
b) Vacuumfired
* accordingtoapplication
a) Dentineor body porcelain
b) Ename porcdan
3.12.3 Steps in fabrication

Four basic stepsin fabrication of ceramic crown are condensation, firing, glazing
and cooling

Condensation- mixing and application of ceramic materia in prepared dieto form
tooth structure. Thisstep packsthe material inadenseform.

Typesof condensation:

*  Brushmethod

*  Vibrationmethod

*  Spatulation method

Procedure: amaster cast with removablediesare constructed after takingimpression
Trimthediesand block undercuts

Apply cement spacer/die spacer

For jacket crown fabrication, ameta foil isadapted over the prepared tooth

*  Condensation Theceramicisbuilt onthismetal foil. Any of the above con-
densation method isused.

Rapidly apply the material and carveit to the desired shape. Ceramic istaken
according to the shade of thetooth .Darker shadeisusedinthecervica regionand
tranducent isusedintheincisal area. The build-up areaisdried with anapkin.

&



[l Dental Technology

*  Firing-thisceramicmix isfired under high temperature any traceof moistureis
removed fromthemix beforefiring. Moisturewill causethemix tofracture

First bake: thefurnaceisheated to app.5390C. The crownisplaced inthefurnace
and thetemperatureisincreased to the fusion temperature of the ceramic used.

Cooling- After thefusion temperatureisreached the crownisplacedinaglass
dome so asto facilitatethe cooling owly. Thecrown hasamatt finish.

When cold the crown is replaced on the die and any changes are incorporated.
Stainsare added at thisjuncture. Thecrown iscompressed and placed back inthe
furnacefor the second bake.

Second bake: Thetemperatureisraisedtill the ceramicisfused toadull glaze.
Thenitisremoved and cooled. It isthentrimmed and ceramic dust isblown off from
the crown. Itisthen scrubbed with cleaning powder mixed with water and wiped
clean. Thenit isrubbed with porcelain powder.

*  Glazing-thecrownisfusedtothedesired glaze

*  Cooling- Thecrowniscooled dowly to normal temperature.
Assessment activities: Groupdiscuss ononsteps of fabrication.
Questionnaire/quiz based on thevideo presentation

Detailing of practicds. Identificationof stepsof fabrication.
Spotters

Sample questions:

1) Dentd porcelainissuperior to resinsin thefabrication of crown and bridge
especidly inthe case of anterior teeth. Justify

2) Writethe step by step procedure you will undergo for fabrication of aceramic
crown. You have been given adie of thetooth on which the crown hasto be
manufactured.

3) 'X"isaglassy materid used for making dentureteeth, singleunit crowns, labid
veneers.

a) ldentify X
b) What isthecomposition of X
c) Writetheadvantageof X over other materia

4) Identify the reason ofgreen discol ouration of porceain.
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5) Classficationof cagtingaloys
6) Identify therequirementsof casting aloys
7) Crownandbridgeadloys.

UNIT 3.13
Materials Used In Casting Procedures

Thisunit deal swith the materia sused during casting procedures. Thecomposition,
propertiesand manipulation of themateria sisdiscussed indetail. Know ledge of
the propertiesand composition of themateria will help thelearner to make use of
thematerid adequatdy

L ear ning outcome: Thelearner

*  Manipulaesinvestment materialsadequately

*  Choosestheinvestment material according to thetype of casting
*  Choosestheided aloy for casting

e Choosesand manipulatethe materia adequately

*  Choosesand use materialsadequately

Unit in detail

3.13.1 Investment materials.

Aninvestment materia can bedescribed asamaterid suitablefor formingamould
intowhichameta or dloyiscast

| deal requirements:

1) It should haveacomposition and consistency to produce asmooth surface.
2) Itshouldbeeasily manipulated

3) Itshould havesufficient overal expansion

4)  Should have adequate strength at high temperatures.

5) Should beeconomica

All investment materialshavethe samebasic congtituents.

1) Refractory substance: eg.; sllica

Thismaterid canwith stand high temperatureswithout decomposing
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2) Binder: to bindtherefractory substance together
E.g.: Alphahemihydrate-for dental castingdloys

Co-cr dloys- sodium silicate, methyl silicate, ammonium sul phate and sodium
phosphate.

3) Modifiers: materidsused in small quantitiesto modify thephysical properties
E.g.: sodium chloride, boric acid, potassium sulphate, graphite

Typesof investment:

1) Gypsum bondedinvestment

2) Phosphatebonded investment

3) Silicabondedinvestment

Gypsum bonded investment

Used for casting alloys. Can be heated up to 700°C. 3 types

Type 1- casting of inlaysand crowns. Alloy shrinkage compensation by thermal
expanson

Type 2- casting of inlaysand crowns. Alloy shrinkage compensation by hygroscopic
expanson

Type 3 congtruction of partid dentureswith gold alloys

Compostion:

1) Refractory materid: slica

2) Binder -dental stone

3) Chemicd modifiers

Silica quartz and cristobdlite.

It regulatesthermal expansion. It aso providesfor mould expansion

Gypsum -dentd stone

It actsasabinder for silica. It d so gives strength to themould.

Chemical modifiers: It regulates setting expansion. It al so prevents shrinkage of
gypsum.
Phosphate bonded investment: Thisinvestment isused for casting metal ceramic

restoration and cast partial dentures. Thesedloyshavehigh melting points. At these
high temperatures, gypsum bondedinvestment will disintegrate. Phosphateand silica

&>
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bonded investment can withstand high temperaturesand are used for this purpose.
Composition:

1. refractory materid: slica

2. binder -MgO and aphosphate

Magnesium oxidereactswith the phosphateion.

Ammonium di acid phosphate-Itincreasesstrength a casting temperature. Itissoluble
inwater. It givesstrength at room temperature.

Silicabondedinvestment: Ethyl slicateor colloidal slicaused. Sllicabondedisused
for the same purpose as phosphate bonded.

3.13.2 Alloys used in casting procedures:
A puremetal isamaterial composed of one metallic compound only
Alloy isamateria composed of two or moremetallic e ements.
Classification:
| Noblemetal alloys

a .castinggold aloys

b .whitegoldalloys
Il Basemetd alloys

a. Co-Crdloys

b. Wrought metd dloys
Noblemetdsaregold, platinum, paladium, iridium, osmium, rhodium, and ruthenium
a  Cadinggolddloys.

They areused for casting purposes.eg: construction of inlays, crowns, bridgesand
dentures.

Casting gold alloysareclassified as

1. Basedonthekarat number :

Karat refersto the partsof puregoldin24 partsof thealloy
E.g.; 24 karat-puregold alloys

22 karat-22 partsgold +2 partsother aloys.

2. Basedonfinenessof gold
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Fineness is the number of parts of gold in 1000 parts of an alloy or % of gold
multiplied by 10.

E.g.:if gold%is75. Thedloyisconsdered 750fine.

3. Based onpercentageof gold (Most universal)

Typel: Gold-83%gold soft

Typell: Gold-77%gold harder than typel

Typelll:  Gold- 75% gold Harder than typell

TypelV: Gold-69%gold Hardest

Functions:

Typel Soft. Usedin situationswhere high stresses are not experienced.

Typell Harder than typel. hasmore Cuand Ag. Used for makinginlaysand
it'spropertiesare not altered.

Typelll  Usedinhigh stresssituations. Used in making bridges.
TypelV  Extrahard. Usedfor partia denturesand clasps.
Composition:-

Au,Ag, Pt.,Pdand Zn

Au- basic constituent. Prevents corrosion.

Agand Cu - superior mechanical properties.

Pt. and Pd - preventscorrosion of aloy.

Zn - scavenger. Removesoxygen.

Mediumandlow gold alloys: mainly to reducethe cost of gold aloys- gold content
isdecreasad to 58% and then 40%. Thisincreases hardness of dloy, but theresistance
to corrosionisnot so good.

Whitegoldaloys

They aregold based dloyshavingasilver colour.
Ag - 35-66%

Au- 30%

Pd - 10-35%

Cu - 6-25%
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Not used presently.
Base metal alloys

They consist of non-noble metas. They have apositiveinfluenceon thephysica
propertiesof thealloy. They strengthenthealoy. They prevent aloy corrosion by

passivation.

Basemetdsare:

Ni, Cr, Co,Al, Mo, Si, Be, Mn, Feand Sn.
Classified as:

a.  Crownandbridgealoys

b. Metd ceramicaloys

c. Partid denturedloys.
Cobdt-Chromiumadloys

Co-Cr and Ni-Cr aretwo most import alloysin dentistry. Co-Cr alloysare aso
cdledVitdliumadloys.

Properties: strong, hard, bright, silvery white, non-tarnishing qudities.
Applications:

1. Denturebase

2. Cast and dentureframework

3.  Surgicd implants.

Composdtion:

Co - increase hardness and givewhite-silver colour.

Cr - High corrosionresistance

Ni - 0-20%

Mo - improvescasting qualities

Fe- 5%

C - 0.4% increases strength and decreases ductility.
Tracesof Sn,Mn, S and Pt.

Wrought metal alloys

They arebasemeta alloysand are usedin dentistry for
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Stanlesssted dloys
Co-Cr-Ni

Ni-Ti

Beta- Titanium

A w D

Sainlesssted: sted isaFe-Cr dloy. Thisishighly susceptibleto corrosion. When
Cr, Ni are added, it becomes stainless steel. Cr and Ni improve the corrosion
resistance by theformation of an oxidelayer on themetal surface.

Types of stainless steel

1. Feriticgtanlesssted

2. Matendticdanlesssted
3. Audeniticsanlesssted

Ferritic stainlesssteel: good corrosion resistance; less strength and hardness;
lessapplicationin dentistry

Martensitic stainless steel: Lesscorrosion resistance; high strength and hardness,
used for surgical and cuttinginstruments.

Audgtenitic stainlesssted: (18/8 stedl) most corrosion resistant dloy of stainlesssted.
Composition, Cr (18%), Ni (8%) and C (0.08 - 0.15%).

Thereforeitiscalled 18/8 stedl.

Uses

- Usedin orthodontic wiresand bands

- Greater ductility

- Ability to undergo cold workingwithout breaking
- Gresater easeof widding

Sensitisation:- Lossof resistanceto corrosionif it isheated between 4000C-9000C
dueto precipitation of chromium carbideat grain boundaries.

Stabilization :-

- processof reducing sendtisation

- onemethod ishy decreasing carbide content. No economically predictable.

- Second method isby introducing Ti. Thisinhibitsthe precipitation of Cr Car-

bide at soldering temperatures.
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3.13.3 Model, die and cast preparation

A model or castisapositive copy of theteeth and associated structurewhich are
contained from animpression.

A dieisapositive copy of asingletooth contained from animpression. Diesare
mainly used in the congtruction of inlays, crowns, and bridges.

Requirementsof adiematerial

©ooNUOA®WDNPRE

it should have high strength and surface hardness.

It should reproduce fine detail s contained from animpression.

It should bedimensiondlly stable.

It should have good surface, whichisresistant to abrasion

It should be compatiblewith al theimpression materias.

It should beeconomical.

It should be easy to manipul ate.

It should alow burnishing of foil and resist breakage

It should possessacontrasting col our withwax, porcelainand aloys.

Typesof castsand diematerials:

1.

>

Gypsum
a. typed-dentd stonewith high strength

b. type4- dentd stonewith high strength and gypsum hardener

Metal
a. dectroformedsilverdie

b. sprayed meta
c. amdgam
d. electroplated copper

Polymers
a. med filledresn

b. epoxyresins

Cement-silicophosphate or polyacrylic acid bonded cement
Ceramic-for direct backing of porcelain crowns
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Advantagesof diematerials:
Gypsum:

- ithasgood strength

- Ithasgood workingtime

- itiscompatiblewithall impresson materias
- possessminimd shrinkage

- quick setting

- smooth and hard surface

- canbeeaslytrimmed

- hasgood colour contrast

- economicd
Disadvantagesof diematerials:
Gypsum

- Thematerid ishrittle

- Theedgestrengthislow. So, occlusal surface can berubbed off on repeated
contact

Polymers

- They shrink on polymerisation. Thediethey producewill besmaller thanthe
origind

Cements

- They shrink dightly, sodimension of diechanges

- Theyarebrittle,sothey get damaged during wax pattern fabrication

- They haveatendency to crack dueto dehydration

Metal dies

- Somemetal diesare soft and require careful handling to prevent abrasion of
die

Amalgamdies
- method of preparation of amalgam dieistime consuming.

- ithasto becondensed skillfully. Improper condensation can lead to significant
dimension changes.

Electroplated dies
Advantage over other materias
- moresurfacehardness
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- better resstanceto abrasions
- superior surfacedetails
Disadvantages:

Silver cyanide solutionisextremely dangerousif it contactsacid asit produces
extremely toxic hydrocyanic acid. So thebathisplaced inawell-ventilated areaand
avoidsuse of acids near the bath

Silver plated diesare only more or lessas accurate as stone dies. Thereismore
chances of distortion of impression during electropl ating.So,the advantage of
electroplatingiscompromised.

Resin vs. Dental stone:
- Resinismorepronetotrap air bubbles
- resnismoreviscousthan denta stone

resin resistsabrasion more effectively than dental stone.
- havehigher compressivestrength than dental stone.
3.13.4 Abrasives and polishing materials

Abrasivesare substancesthat can be used to grind and polish asurface. Abrasives
givethesubstanceitsdesired shapeand size. The particlesof abrasivesare bigger
and harder and rough.

Polishing agents are substances used to provide asmooth and shiny surfaceona
substance. The particlesof apolishing agent are smaller and smoother.

Polishing agentsprovides

» asurfacethat isaestheticaly good

*  Providecomfort tothe patient asthey reduce undercutsaswell asrough edges.
Polishing prevent adhesion of food debris, salivaand plaque on the dentures.

If restorations/dentures are not polished properly -

*  Theybecomedirty easily--cleaning becomesdifficult.

*  They becomeproneto tarnish & corrosion.

*  Aestheticsiscompromised

*  Ord hygieneiscompromised

*  Prevention of tarnishand corrosion
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Non-silicious]

Slicious

Natural Abrasives
a  SiliceousAbrasives:- contansslica
E.g.: quartz, flint, graphite
b. Non-sliceousabrasives. - They do not containsilica.
E.g.: Diamond, corundum, emery
Artificial Abrasives
EQ: slicon carbide/carborundum. Boron Carbide. Aluminium Carbide.
Abrasivesand polishing agentsused in dentistry.
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Materids Abrasve Polishing agent
1. | Carborundum [ Grindingteethand metd Polishing agent
P. | Sand Preparing denturefor polishing | --
and sandblasting ~-
3. | Emary Usedonmetas -~
A | Tungsten carbide | Removing rough edgesfrom --
resindentures ~-
b. | Sliconcarbide | Cutting of tooth structure
G. | Aluminiumoxide |Used asan abrasive
7. | Garnet Abrasivethat operateswith
dental hand piece
8. | Pumice Used asan abrasive Used aspolishing agent
onresindentures
O. | Kiesdguhr Mild aorasive Polishingagentinora
cavity
10{ Tripali Mild&brasive Used aspolishing agent
11| Diamond To abradetooth material -~
moxide
12} Rouge Excelent polishing
agent for goldand
noblemetas
13] Tinoxide Used for teeth and
metalicrestorations
14| Whitingor Usedfor resin dentures
precipitatechak
Find polishingfor
15| Chromiumoxide stainlesssted and gold
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Assessment activities:

Chart preparation on classification of abrasives
Group discussion on types of abrasivesand polishing agents
Seminar onthesame

Sample Questions:

1
2)

3)

4)

5
6)
7)
8)

Usesof gold dloysindentistry
Identify theimportanceof thefollowing:
a) finishingandpalishing
b) Useof phosphate bonded investment in casting metal ceramic restora:
tions.
Abrasivesarematerialsused for finishing of restorations.
a) Classfydorasves.
b) Identify abrasivescommonly usedin dentistry .Specify theroleof each.
Identify and explainthefollowing terms
a) Sendtisaion
b) gabilisation
Advantagesof centrifugd castingmachine
Advantage of 18/8 stainlesssted!
Why 18/8 stainless steel said to be corrosion resistance
Classfy gainlesssted.
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UNIT 3.14
Tarnish And Corrosion
Thisunit dealswith tarnish and corrosion, definition, and typesof corrosion.
L ear ning outcomes. Thelearner
* identifiestheided metd aloy that canresist corrosion
* identifiesconditionsthat cause varioustypesof corrosion
Unit in detail

3.14.1 Tarnish and corrosion

Tarnishisdefined asthe surface discol ouration of metal or dlight lossof finish or
lugtre.

Corrosionisdefined asthe deterioration of metal by reaction with environment.
Typesof corrosion:

1. Chemica corrosion (dry corrosion)

2. Electrolytecorrosion (wet corrosion)

Chemicd corroson: direct combination of metallic and non-metalic el ementsoccurs
inthetypeof corrosion.

Examples:
- Discoloration of silver by sulphur
- Oxidationof aloy particlesindentd amagam.

Electrolyte corrosion: the corrosion that takes placewhen thereisdissmilar metals
present intheord cavity. Salivaactsasaweak eectrolyte. The corrosion products
will beat theanode.

Galvanic corroson: occursintheord cavity inthepresenceof dissmilar metalsand
sdivawill act asaweak dectrolyte. When themetal restoration comesin contact,
galvanic current formation occurs.

Result
1. If thecurrent passesthrough the pul p the patient experiencespain.

2. Corroding of meta surfacesoccurs. Pitting and roughness of metal crown oc-
curs.
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Occurswhen:

a
b.

2 dissmilar metdsmeet inora cavity inthe presenceof sdiva.
When apatient with ama gamfilling chewson achocolatefoil.

Assessment activities: Datacollection on different typesof corrosion

Analyse and categorisethe different dental prosthesismade of alloys

Group discussion factorsaffecting corrosion in dentistry

Notesevauation

Sample questions:

1)

2)

3

4)

5)

6)

Differentiate between
a) Gavaniccorrosion
b) Chemicd corrosion
C) Stresscorrosion

You know that the deterioration of metal iscalled "corrosion”. According to
you how iscorrosion significant indentistry?Also give an exampleof corrosion
occurringinora cavity.

Defineand giveexamplesfrom dentistry
1) Tanish

2) Corrosion

|dentify thefollowing

a. discoloration of metal

b. deterioration of metal under stress

The presence of metallic restoration in the mouth can cause aphenomenon
cdledgdvaniam.

a) Explainbriefly thisphenomenon

b) llustrateanexample

Tarnish and corrosion areimportant in dentistry. Comment on.

| am an early indication of corrosion and corrosion is often the sequel ae of

mysdf.
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a Whoaml
b) Identify myimportanceindentistry
8) Identify the preventive measures of tarnish and corrosion occur in adental
restorationsand appliances.
9) Discolorationof metal is
10) Destruction of metal is
EXTENDED ACTIVITIES:

Posting of learners to dental |aboratories on weekend basis. A report on the
proceduresthey havewitnessed isassessed.

Thelearnerscan participatein dental campsorganised by IDA. Gettinginvolvedin
the organi sation of the campswill givethem aninsight to the administrative side.
They will d sowitnessdifferent patient cases.

Visit denta |aboratoriesand compileareport onthe casting defectsand themethods
of prevention. Thisexposesthelearner to various practical methodsadopted by the
|aboratoriesin preventing casting defects

Thelearnersaredivided into groupsand asked to go on housevisits.A study onthe
common denta problemsin aparticular areacan beassessed. Thelearnerscanaso
motivatethepublictotreat thedental problems.

LIST OF PRACTICALS

Unit 3.1 Designing FPD-suggest number of unit

Identification of various components of fixed partial
dentures

Unit 3.2 Identification of different types of finish lines on the
cast

Unit 3.3 Identification of materials used in cast duplication
Unit 3.4 Identification of materials used in die preparation

Unit 3.5 Fabrication of wax pattern for jacket crown on central
incisor

Fabrication of wax pattern for jacket crown on canine

Fabrication of wax pattern for jacket crown on 1st molar
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Unit 3.6 Identification of different types of pontic

Unit 3.7 Identification of different types of materials used in
investment

Fabrication of sprue on wax pattern
Unit 3.8 Identification of materials used on wax pattern
Unit 3.9 Identification of different types of casting machines
Unit 3.10 Identification of materials used in divesting and
finishing
Unit 3.11 Identification of different types of casting defects

Unit 3.12 Identification of materials used in ceramic crown
preparation

Unit 3.13 Identification of various types of investment materials,
alloys, die materials, finishing and polishing material

Unit 3.14 Identification of castings undergoing tarnish and
corrosion
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MODULE- 4

Overview

Module4 cong stsof someimportant and attractive units, that covers Orthodontics,
lab procedures, including soldering, wel ding, spot welding and Dental Assistance
Part Il which includes awareness of dental X-ray & front office management and
Chair s de management of dental clinics. Orthodonticsisadynamicfield asthe
changesareoccurring very rapidly. Dentd ass stant whenworkinginadenta clinic
hasto perform hisduties at thefront line of dental practice, hasto help adental
surgeon whiledoing treatment and taking x-rays. Thelearner hasto gain astrong
foundeation about the conceptsof thesyllabus. To accomplishour learning objectives,
thelearner hasto be provided with learning experiencesthat will correlate with
basicand Clinica / laboratory sKills.

UNIT4.1
Introduction To Orthodontics

Orthodonticsiscons dered asthe oldest specidity of Dentistry. Evidences suggest
that the attemptswere madeto treat mal occlusionasearly as1000BC .Dr.Edward
Hartley Angleisknownto bethe Father of modern orthodontics. It isessential that
adental technician must know the concept of tooth movementsand mechanism of
action of different orthodontic appliancesetc. Inthisunit thelearner get introduced
to theorthodontics-especidly about occlusion, dassification of ma occlusion causes
and sequel ae of malocclusion etc. Thelearner must get anideaabout theams,
objectives and needs of orthodontic treatment. The attachment apparatus or the
supporting structureof tooth is called as periodontium, which consist of gingiva,
periodontal fibres, cementum and alveolar bone. When aforceisapplied onthe
tooth therewill be histological changesin the periodontium. For effectivetooth
movement, force and anchorage unit areimportant. For effecting tooth movement
orthodontic appliancesare needed. For aproper diagnosisand treatment planning
During fabrication of orthodontic gppliancewirebending hasto bedonevery carefully
.Theéfficiency of wirecomponentsdirectly i nfluencesthe success of the gppliance.

L ear ning Outcomes: Theleaner
* |dentifiesdifferentmaoccluson
e Didinguishsnorma and maocdusion
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| dentifiesthe cause and sequel ae of malocclusion

| dentifiesvarioustooth movementsthat occur in orthodontic trestment

| dentifiesthe consequences of giving uncontrolled orthodonti c treatment
Assistsinthefabrication of deviceslike head gear.

Identifiesand categorisethedifferent typesof orthodontic appliances
|dentifiesand choose the armamentarium and materia sused inwirebending.
Handlestheinstruments properly

Fabricatescircle, square

Wire straightening.Fabri cate orthodonti c cast and study models
UNIT IN DETAIL
4.1.1.Introduction to the Orthodontics.

Definition of the Orthodontics-It isabranch of dentistry concerned with prevention
interception, correction of ma occlusion and other abnormditiesof dento-facid region.

Unfavourable Sequelae of malocclusion.
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Poor facia appearance

Risk of caries

Predisposition to periodontal diseases
Psychol ogicd disturbances

Risk of trauma

Abnormditiesof functions
Temperomandibular joint problems

Aimsof orthodontictreatment(Jackson'sTriad)

1. Functiond efficiency
2. Structura balance.
3. Aestheticharmony

Thescopeof orthodontictreatment

1. Alterationintooth position
2. Alterationinskeleta pattern

3. Alterationinsoft tissue pattern
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Servicesoffered by theorthodontist
1. Preventiveorthodontics

2. Interceptiveorthodontics

3. Correctiveorthodontics

4. Surgicd orthodontics
ProblemsAssociated With M alocclusion

The sequel of malocclusion can be psychol ogically,socially and functionaly very
harmful .Psychological depressonisoneof theeffectsof ma ocdusionthat aso affects
the gppearance and aesthetics of aperson.Md occlusioninterfereswith norma growth
and devel opment and causes abnorma musclefunction. Hygieneof teethin normaly
aligned teeth can be maintai ned with ease. Teeth in mal occlusion are proneto caries
and periodontd problemsowingtothedifficultlyin proper hygiene. Thiseven cause
speech defects changing the phonetics of the person. Thelist of problemsassociated
withmalocclusionislong; few very important onesarelisted below.

»  Psychologica and socid problems
*  Poor aesthetics

* Interferencewith normal growth and devel opment
*  Abnorma musclefunction

*  Improper deglutition

e Mouth breathing

e Improper mastication

*  Speechdefects

*  Increased cariesincidence

*  Periodontal diseases

e Tempromandibular joint disorder
ReasonsFor Orthodontic Treatment

Theimportance of normal occlusion and the harmful sequelae of malocclusionare
reason enough for orthodontic treatment. The need for orthodonti ¢ trestment should
have been the reason for theinception of the science of orthodontics many years
ago.0Orthodonti ¢ treetment shoul d be donefor thefollowing reasons:

N
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e Toimproveaesthetics

*  Toreducedental cariesand periodonta diseases
*  Toreducesusceptibility to accidents

*  Tocorrectora habits

»  Tocorrect speech defects.

Occlusion, Malocclusion

1. Occluson-Angledefined occlusion asthenorma relation of theocclusal in-
clined planesof teeth when jawsare closed.

2. Maoccusion-Any deviation fromnorma occlusonismalocclusion.
Key of occlusion

Themesiobucca cusp of upper firs permanent molar should
coincidewith bucca grooveof lower first permanent molar.

Dr.E.H.Angleclassified Mal occlusioninto Classl, Class|l and ClasslI|
Class|

Itischaracterised by the presence of normal interarch molar relationthatismesio

buccal cusp of maxillary first permanent molar occludein thebuccal groove of
mandibular first permanent molar. But the patientsexhibit dental irregularitiessuch
ascrowding,spacing,rotation etc Sometimesthe patientswill dso haveabimaxillary
protrusion

Classl|

Thisischaracterised by the presence of class|l molar relation wherethe distobuccal
cusp of maxillary first molar ocdudeinthe buccal groove of mandibular first molar.It
issubclassfiedintodivisonl anddivisonll .

Classll Divisonl
Themaxillary anterior teeth are proclined with aresultant increase of overjet
ClasslI Divisonll

ThePatient will haveclassil molar relationship with lingualy inclined upper centra
incisorsand labidly tipped upper latera incisors

N
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Classl || Malocclusion

This malocclusion exhibit aclass 11 ) “’Ll?
molar relationwiththemesio buccal cusp 5 I f}z
of maxillary permanent molar ocdudein xase s g o
the inter dental space between ' '

mandibul ar first and second molar

CLASS 1 OR RE TROGNATHIC

CLASS 111 OR PROGMATHIC
.

' oTmecaze

4.1.2 Tooth movement in Orthodontics.

Biomechanics, Histol ogic aspectsof tooth movement. Stage of tooth movement,
Types of tooth movement and diagrams. Pathol ogic changesthat can occur dueto
uncontrolled orthodontic force.

TheBiomechanicsisthestudy of biological reactionsto themechanical forces. When
aforceisapplied onateeth, it resultsin anumber of bio-physical events, Suchas
compressing of periodonta ligaments, bone deformationandtissueinjury.

Whenthetooth movetheperiodonta ligament onthemovement sidewill getimpinged
and bone destruction takes place by osteoclastic activity. Ontheoppositesidethe
bone deposition occurs by osteoblastic activity. Thisway the socket width is
maintained. Theorthodontic forceare 3 types: Low, Medium and high.

The high forces causes pathological changes. Such asextensive boneresorption
and root resoprtion. Later teeth becomevita. Sotheorthodontic force should be
mediumgivenéat regular intervas.

Typesof Tooth movement
Tipping

Trandation

Intruson

Extruson

Rotation

Torqueing

N o g s~ Db P

Uprighting
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Tipping- When the crown movesinthedirection of forceand theroot movesina
direction oppositeto that of theforceit iscalled tipping movement. Tipping isthe
smplest of all themovements.

Tranglation - When the entire tooth moves bodily in the direction of forceitis
cdled trandation or bodily movement.

Intrusion - When aforce movesatoothin an apical directionthe movementis
cdledintrusion.

Extrusion - When aforce moves atooth in anincisa or occlusal direction the
movement iscalled extrusion.

Rotation - When aforcerotatesthetooth dong itsaxisthemovement isreferred to
asrotation.

Torqueing - Torqueingisthereverseof tipping inwhich theroot moveslingualy.
Uprighting- Movingamesidly or distally tilled toothinamesiodistal directionis
cdled uprighting.
Factor saffecting tooth movement
1. Mannerof force.
Eg: @) Continuous
b) Interrupted
¢) Functiond
d) Intermitted
2. Amount of force.
a Low
b) Medium
c) High
3. Duréationof force
4. Occlusd function.
5. Age
4.1.3. Anchorage
Definition, typesand classification

Anchorageisthenature and degree of resistance to the displacement offered by an
anatomical unit for the purpose of tooth movement.

>
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Classification of Anchor age.
1. Depending onthesiteof anchorage:
a) Intraoral anchorage
b) Extraoral anchorage
2. Depending onthemanner of force.
a) Simple
b) Stationary
¢) Reciproca
3. Depending onthenumber of anchorageunit.
a) Simpleor primary
b) Compound
¢) Multipleor reinforced
IntraOral Anchorage

Theanchorageinwhichtheresistanceunitsaresituatedintheoral cavity,Eg:- Teeth,
Alveolar bone, Paate

Theintraoral anchorageisclassified intotwo
1. InterMaxillary
2. IntraMaxillary
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1) Inter Maxillary Anchorage

Theinter maxillary anchorageisthat inwhichresistanceunitissituated in onejaw. It
isused to effect tooth movement inthe oppositejaw.

1.  Tomovethemaxillary teeth theanchorage unit istaken from themandible.
2. Tomovethemandibular teeth anchorageunit istaken from themaxilla
2) IntraMaxillary Anchorage

Theintramaxillary anchorageisthat anchorage unit and effectivetooth movement
occur inthesamearch. To movethe mandibular teeth the anchorage unit istaken
from themandible. To movethe maxillary teeth anchorageistakenfrom themaxilla.

Extra Oral Anchorage

Itistheanchoragein which theresistance unitsaresituated outsdethe oral cavity.
Eg:- Back of the neck, Cranium, Facial, Skull

Inthis casethe anchorageistaken from cervical region or cranium. Theface mask
takeanchoragefromfacial bone.

1. Muscular Anchorage
Muscular anchorageistaken from theforce generated by muscles.
2. SimpleAnchorage

N
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Inthisgpplication of forceismuchthat it tendsto chargetheaxia inclination of the
tooth and ti pping movements occur.

3. Sationary Anchorage
Inthisapplication of forcetendsto displacetheanchorage unit.
4. Reciprocd Anchorage.

Here two teeth or two groups of teeth with equal anchorage value are made to
movein oppositedirections.

Eg:-Reciproca anchorageisused in caseof midline diastemaby moving two centra
incisorstowardseach other.

1l &) Singleor Primary Anchorage
Herethedistanceis provided by asingletooth.
b) Compound Anchorage
Inthisresistanceis provided by morethan onetooth.
¢) Re-Inforced or M ultipleAnchorage
Here morethan onetype of resistance unitsare used.

4.1.4 Introduction to orthodontic appliance

Orthodontic appliancesare used to correct malocclusions. Orthodontic appliances
aredevicesby means of which mild pressure may be applied to atooth or agroup
of teeth and their supporting structures so asto bring about necessary changes
withinthebonewhichwill alow tooth movement.

Typesof orthodontic appliances
Orthodonti c appliances can be mechanical gppliancesor myofunctiona appliances.
M echanical appliances

M echanica appliancesare appliancesthat exert mild pressure on atooth or group
of teeth and their supporting structuresin apredetermined directionwith thehel p of
active componentswhich are part of the appliancesitself. Mechanica appliances
can beremovableor fixed.

Myofunctiond or functiona gppliancesareloosefittingsor passive applianceswhich
harness natura forces of the orofacia musculaturethat aretransmitted to theteeth
and aveol ar bone through the medium of the gppliance.
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Orthodontic appliances

Mechanical
appliancas

Rzmpvable Fixzd Semifixed Secticnal fhed Remaovahle Fixed
appliances apphiances appliancas appliances appliances appliances

4.1.5 Instruments used in wire bending.

Myofunctional
appliances

1.  Universd plier - Used for making all types of bendsexcept formingloopsand
coils.
AdamsPlier - Basically for making plier
Loopformingplier - Basicaly for making loopsor coil of variousfix.

Hollow chop plier - For making bendsinwires, which areareadyanchored at
both endsin an appliance

5. Wirecutter - Usedto cut wire
4.1.6. Principles of Wire bending

Wirebendingisanimportant stepin the construction of orthodontic gppliance. The
gauge of wire component directly influencethegrooves of the applianceand there
by thetreatment.

Therearefour types of bendsthat can begiventoaS.Swire. They are soft curve,
right anglebend, acute bend, Small radiansbend. Fliersareused to hold wire between
thebesks. They stabilizethewire whilethefingersand thumb do thebending. Palm
gripisemployed for grasping the plier.Thewire should held firmly between the
beaks. But the activation of gppliancesisdonewith pliers

Orthodontic study models.

Orthodontic study models are accurate plaster reproduction of teeth and their
surrounding tissues
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Uses of study models

Enable thestudy of occlusonfromall aspects
Helpinmeasuring arch length, arch width and tooth size
Help to assessthe nature and severity of malocclusion
Help to assessthe progress of treatment

Help tomotivatethe patient

Helptotransfer clinica records
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| deal requirements

1. Shouldaccurately reproducetheteeth and surrounding tissues

2. Modd should besymmetricd and pleasingtotheeye

3. Should enableinstant identification of asymmetriesinthearch form
4

The study modelsareto be trimmed in such away that when placed on their
backsthey accurately reproduce occlusion

5. Thestudy model should have aclean smooth and nodul efree surface
6. Should depict thetooth aswell as maximum possible areaof aveolar process
Partsof Study Models

Anatomic portion _- It isthat part of the study model which has the accurate
impression of dental arch and itssurrounding tissues

Artigtic portion - It consist of plaster basethat supportsthe anatomic position
Sepsinvolvedinthe construction of study models

Impresson making

Disnfectionof impresson

Cagtingtheimpression

Basing and trimming of the cast

5. Hnishingandpalishing

I mpression Making

A detailed dginateimpression of al theteeth and supporting structuresisnecessary
for the preparation of study models. Theimpression should includetheentire basal
boneuptill thedepth of labial, buccal and lingual vestibule. High flange orthodontic
impressionfor thispurpose. Theimpressionisdisinfected and washed thoroughly
with water before casting.

~AwDdPE
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Casting of impression

Dental stoneor model plaster ismixed with water according to themanufacturer's
guidelines. Themix isvibrated onavibrator to minimiseair bubbles. Itispouredin
theimpression and vibrated againto diminateair entrapment. After initia setting of
thestone/plagter thesuperficia surfacei sroughened with asharpingrument to enhance
retention of the base. The stone cast is separated from theimpression and isready
for the base preparation. Thiscompletesthe reproduction of anatomic portion of
modd.

Formingthebase

Stoneor plaster ismixed and placed on asmooth non-absorbent surfacelike glass
or ceramic. The separated cast issoaked in water and placed on the mix so that the
roughened superficial surface goesinto themix.The occlusal surface of the cast
should lie approximately parallel to thesurface of the glass/ceramic dab. Thebase
can aso beformed by using rubber baseformers.Stone/plaster ismixed and poured
inthe baseformer and the cast isplaced on themix.Wait till thebaseisset and hard
enough for trimming to maketheartistic portion.Basetrimming isstarted from the
posterior end of thelower cast.

Sepl

Sepll
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SeplV

Sep VI Sep Vi

Step VI
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Detailing of Practical

Preparation of Orthodontic Cast
Straightening of wire

Making of Square

Makingof Triangle

Making of Semi circle

Making of Circle

Making of 'U'Loops, 'V'Loops, U-V Loops
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Assessment Activities
Practical evauation of prepared square, rectangles, v, uloopsetc..

Different pliersaregivenfor identification Diagrams showing themolar relation of
different classesof maocclusion aregivenfor identification.

Chart depi cting different orthodontic appliances.
Appliancesaregivenfor identify theanchorageunit
Sample Questions
Listdownthedass1,classl|, classIll malocclusion
The orthodontic force given should be optimum. Comment on
Defineoccluson

Writein detail anglesclassification of malocclusion.
What arethereasonsfor orthodontic treatment?
What arethe problemsassociated with mal occlusion
What arethelocd factorsof maocclusion?

What arethe generd factorsof maloccluson?
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Writedifferent stagesof tooth movement

=
o

Writedifferent typesof tooth movement

=
| —

. Writedifferent typesof orthodontic forces
. A patient presentshimself to theclinic with thefollowing characteristics
D-B cusp of Maxillary first molaroccludewith M-B grooveof Md. 1stMolar.

[ERN
N

Proclination of anterior
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a. ldentify theMaocclusiongiven.
b. Classfy Mdocclusion accordingto anglesclassification.

13. Nametwotypesof tooth movement that takes place during orthodontic move-

ments.
14. Angle’s classification of Malocclusionisbasedon.......................

a) DescribeAngle'sclassification of Maocclusion.
15. What arethedifference between fixed and removabl e orthodontic appliances?
16. Listdowndifferent anchoragesused in Orthodontic treatment.

Unit. 4.2.
Fixed Orthodontic Appliances

They are orthodontic appliancesthat arefixed on the teeth of bands or cementing
materials, which cannot be removed by patient at will arecalled fixed appliance.
Thetooth movement that are possiblearetipping, bodily movement, torqueing, up
righting, rotation, extrusionandintrusion.

L earning Outcomes: Theleaner

* identifiesthedifferent componentsof fixed orthodontic appliancessuggest the
idedl orthodontic trestment

* Identifiestheadvantagesand disadvantages of fixed orthodontic appliances
UNIT IN DETAIL
4.2.1 Fixed Orthodontic Appliance

Fixed orthodonti c gppliancethat arefixed onthetooth which cannot beremoved by
patient arecalled Fixed Orthodonti cA ppliance. All most dl thetooth movement are
possi ble. Thecomponent of F.O.A areclassified into active and passive component.
Passive component act asamedium inthe transmitting oftheforce exerted by the
active component towardstheteeth. They are bands, brackets,bucca tubes,lingud
attachment, lock pinand ligaturewire. Active components can exert orthodontic
force and effective tooth movement. They are arch wire, springs,elastics, and
separators. Thelearners must cometo know the advantages and di sadvantagesof
Fixed OrthodonticAppliance

Passive components
Bands-Bands are componentsthat hel psin fixing various attachmentson to the
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tooth. They areavailablein various sizesto be used on different teeth. They are
made up of soft stainlesssteel. The attachmentslike molar tubesand bracketsare
soldered or welded over these bands.

Brackets- They transmit the force from active componentsto theteeth. Brackets
have one or more slotsthat accept thearch wire.

Buccal tubes- Buccal tubes arewel ded on the bands and bands are cemented on
molars.

Lock pins-Itismadeof brass. Itisused to hold arch wirein thebracket, which have
verticd dots(Beggshbracket)
Ligaturewire-It isasoft stainlessstedl wire used to securearch wirein the bracket.

Lingud atachments-Thesecomponentsarefixed onthelingual aspect of tooth .Used
for attaching eagtics

Active components

Archwire- They bring about tooth movementsthrough the medium of bracketsand
buccd tubes. It should havelow stiffness, high formability, superior easticity, high
resiliency, and biocompatibility. Depending on thecrosssection, arch wiresareround,
sguare, rectangle, and multistranded

Elastics-They are routinely used as active components of fixed orthodontic
gppliances. Thedastic productsused in orthodonticsincludes mpleelagtics, elastic
chains, €l astic thread and el astic modules. Themain purposesof using easticsare
closure of space, to correct open bite, treatment of crossbite, and to correct inter-
archrdationship.

Springs-springs can be used to bring about varioustooth movements. The springs
used in fixed orthodontic treatment are up righting spring, torqueing spring, open
coil spring, closed coil spring etc.

Separators- Itisused to break tight interdental contacts. Varioustypes of separators
arebrasswire separators, spring separators, dumbbell spring, kedings

Spring separators.

Advantagesof fixed appliances.

1. Itcanbringabout dmost al thetooth movements.
2. Severemaocclusionscan betreated effectively.
3. Multipletooth movementsare possible.
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4. Patient cooperationisnot amgjor concern.

5. Thereisabetter control overtooth movements.

Disadvantages of fixed gppliances

1
2)
3)
4)

Itisdifficulttomaintain good ora hygiene

It ismoreexpensivethan removabl e appliances

Fixed appliancesare more conspicuous

Fixed appliancestakealot of chair sidetime of orthodontist

Ceramic Brackets
Detailing of practical
1) Spottersidentification

Assessment activities

1. Componentsof FixedOrthodonticAppliancesare kept for identification
2. Conduct seminar/debate on the topic comparison of Fixed orthodontic treet-
ment and removable orthodontic treatment
SampleQuestions
1. Listdownthedifferent componentsof Fixed OrthodonticAppliancesinthe
bel ow given column:
[ Activecomponents Passive Components ]
1 S.
2 6
3. 7.
4 8
2. Compare Fixed Orthodontic Treastment and Removable Orthodontic Treat-

ment
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What arethe active components of fixed orthodontic appliances?
What arethe passive components of fixed orthodontic appliances?
What are the advantages and di sadvantages of fixed orthodontic appliances?

© 0 &~ w

Fixed orthodontic appliancesarethose which fixed on to theteeth by the den-
tist and cannot be removed by patient.

Namethe components of fixed orthodontic appliances
Pick theodd one out
Separators, Archwire, buccal tube, Lock pins, Clasps.

9. Youwereasked to make an expansion appliance using expansion screw in
your lab.

a) Namethe partsof the expansion appliance.

b) Writethestep by step procedureyou will follow while constructing the
appliance.

Unit 4.3
Removable Orthodontic Appliance

They aremechanica orthodontic appliancesthat can beinserted and removed from
theord cavity by the patient. Themain componentsareretentive components, active
component and baseplate

L ear ning Outcomes: Thelearner
e ldentifiesthe componentsof removable orthodontic appliances

e Suggeststheideal componentsfor thefabrication of removable orthodontic
gppliances.

* ldentifiesthedifferent typesof orthodontic appliances

*  Suggeststheidea componentsfor thefabrication of removabl e orthodontic
gopliances

« |dentifiesthedifferent typesof clasps, fabricate clasps, suggest ideal clasp

* Identifies thedifferent typesof bows, fabricate bows, suggest idea bows

* Identifiesthedifferent typesof springs, fabricate springs, suggest ideal springs
e |dentifiesexpansion screws, coffin spring

*  Fabricatescoffinspring
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» Identifiesthedifferent removabl e orthodontic appliancesand itsindication
UNIT IN DETAIL

4.3.1 Removable Orthodontic Appliance

Removabl e appliances are mechanical orthodontic appliancesthat can beinserted
and removed fromtheoral cavity by the patient.

Componentsof removable appliances

Removabl e orthodontic appliances are made up of three basic components,
1. Retentivecomponents.

2. Activecomponents.

3. Baseplate.

Hawley's Appliancefor retraction

Hawley's Appliance
Active Component- Labia Bow
Retentive Component -Adams Clasp and Base Plateare seeninthisdiagram
Retentive components

Thesearethose partsof theremovabl e gppliancesthat hepinretaining the gppliances
inthedesired position and resist forcesthat try and did odge/displacethem. They
alsoadin providing adequate anchorage which isnecessary in bringing about the
intended tooth movement.

Activecomponents

Active componentsarethose parts of the removabl e appliance that exert forceon
theteeth that areto bemoved. Active componentscan beintheformsof bows,
springs, screwsand elastic. Active componentsof removabl e appliances.

1. Bows
2. Springs
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3. Screws

4. Eladic- (Elasticsareactive component usudly usedin fixed orthodontic appli-
ance. Sometimesthey areused inremovabl e appliancea so.)

Base plate

Baseplateisthat part of theremovable appliancewhichincorporatedl theretentive
and active components. Along with theretentive componentsit helpsin retention of
theappliance. Itismadein self-cureacrylicresinor heat - cureacrylicresin.

Advantages of removabl e orthodontic appliance.

1) Ord hygienecanbemaintained easly.

2) Removableappliancerequirelesschair sdetime.

3) Itislessexpensive.

4) Theappliancecan beremoved for any socid gatheringif desired by the patient
5) Cancorrect maocclus onthat requiretipping movement tooth.
Disadvantagesof removabl e orthodontic appliances.

1. Themgor disadvantagesof theremovableorthodontic gppliancesisthelimita:
tion in producing varied types of tooth movements.

2.  Theyarecapableof only tipping movements.

Removabl e appliances requires maximum patient's co-operation asit can be
removed and replaced at any time.

4. Removableappliancesaremore likely to get damaged or misplaced than fixed
gppliances.

5. Physcaly and mentaly chalenged patientsfindit difficult to manage remov-
ableappliances.

4.3.2 Retentive Component ( Clasp)

Removabl e orthodontic appliances are made up of three basic components.
1. Retentivecomponents.

2. Activecomponents.

3. Baseplate.

The clagps used asretentive componentsfor removabl e orthodontic appliancesare
asfollows:
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Circumferentid claspsor C - Clasps
Adams clasps
Jackson's clasps
South end clasps
Triangular dasps
Ball end clasps
Schwarz clasps
Crozat clasps
Duyzingclasps
10. DdtaClasps

11. Eydetclasps

Clasp aretheretentive component of aRemovable OrthodonticAppliance . There
areso many typesof claspssuch Adamsclasp,Crozat clasptriangular clasp etc...
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Adamsclasp and C clasp arecommonly used. Adamsclaspsaresuperior todl due
toitsadvantages.

Advantagesof Adamsclasp

It can bemadefor all teeth. It can beeasily formed. It can made on deciduous
teeth and permanent teeth. It canbemadeon partialy erupted and rotated teeth. It
hasgood retention.

M odification of AdamsClasp

*  Adamsclagpwithhdix

*  Adamsclaspwithsinglearrow head.
*  Adamsclaspwith soldered hook.

*  Adamsclaspwith buccal tube

e Adamsdaspwithdista extenson.

The procedure of Adams clasp fabrication should
bethoroughwiththelearners.

Pointsto benoted
1. Thearrow headsshould bepositioned at buccal proxima undercut (mesia and
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Thebridgeisplaced inthemiddlethird of buccal surface of thetooth.

When viewed from the side, the bridge should be at 45?to the long axis of
tooth.

4. Thebridge should be extended from one clasp tip to another
5. Theretentivearm should not interferewith occlusion.

6. Thetagshouldbeplacedfor retentiontotheacrylic.

4.3.3. Bows

Bows are active components of Removable
OrthodonticAppliance.They aremainly used
for retraction of teeth. Different bowsare plit

labial bow, short labia bow, long labial bow,
reverselabia bow, beggslabia bow etc.

Partsof labia bow includeshorizonta arm or

horizontd position, U-loops, tag arm. Thefabrication procedureof |abia bowsare
important (short andlong) Itsusesareminor anterior spaceclosure, minor over jet
retraction, and for construction of retention appliances.

4.3.4. Springs

Sori " ‘ Removable orthodontic
prings are active components appliances

of Removable OrthodonticAppliance. . a.ve components
Theflexibility and springinessisutilized  * Sprines

in effecting tooth movement .This "™
dependsonthedimensionof thewire. ="
Thinnerwire ismoreflexiblethanthicker — -used for mesiodise -l
wire

Classification of Springs
A Depending upon the presence of support springsare of twotypes:
1. Sdf-supporting (Thesearerigid springs made of thicker gaugewire)

2. Guided or supporting (Thesearefragile springs made of thinner gaugewire
.They lack stability. Metal tubesare provided for stability)

B  Depending onthepresenceor absenceof helix or loop
1. Simplesprings (springswhich do not have any helix or loop eg. Coffin
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2. Compound spring (springswhich haveahelix or loop eg.cantilever spring)
Typesof springs, itsindication and activation fabrication.

Theimportant springsthat haveto belearned arefinger spring, Z-soring,sef-supported
canineretractor, coffinspring etc. Thefabrication proceduresand indicationsare
very important.

GuidedSpring

Guided Springsare usually made up of thinner wire. Hencethey get destroyed.
Selfsupported Spring

Sdlf-supported springs are made of thicker wire. They can support by themselves.
Finger Spring

Thefinger springisalso caled singlecantilever spring. Oneendisfixedinacrylic
and theother endisfree. Itisconstructed using 0.5 or 0.6mm stainless stedl wire.

Indication:
Itisused for themesio distal movement of teeth.
Parts

Thefinger soring consist of anactivearm of 12-15mmlengthahdix of 3mminterna
diameter and retentive arm of 4.5mm length.Itisactivated by closing thecoil.

Z-Spring

Z-Springisotherwise called double cantilever.
Indication:

Z-Springisused for thelabia movement of incisor.
Condruction:

Itisconstructed using 0.5mm round stainlesssteel wire. It consist of two coilsor
helix. It hasretentivearm of 10to 12mm length. It isactivated in opening thecoil.

Parts:

Z-Springismade of 0.5mm stainlessstedl wire. It consist of two coilsof very small
internal diameter. The spring should be perpendicular to the palatal surface of the
tooth. It hasretentive arm of 10-12mm length. It isactivated by opening both the
hdlix.
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Self supported canineRetractors

These springsthat are used to move caninesin adistal direction.
Eg-

1) 'U'loop canineretractor

2) Hdica canineretractor

3) Buccal sdf-supported canineretractors.

4) Pdatd canineretractor.

Buccal Self Supported CanineRetractor

Itismadeof 0.7mmwire. It consist of ahdix of 3mm diameter. All activearm and
aretentivearm. Itiscaled self-supported spring becauseitismadeof thicker diameter
wirewhich canresist distortion. Itisactivated by closingthe helix.

Coffin Spring

Thisisintroduced by Dr. Walter Coffin. Thisisaremovabletypeof arch expansion
spring. Itisused for dow dento aveolar arch expansion. (The coffin springismade
of 1.2mm hard round stainless stedl wire. It consist of a'U’ or omegashaped wire
placed in midpa atineregion with retentivearmis cooperated inthe base plate. The
retentionisjoined by Adam'sclasp.)

4.3.5 Expansion Components-
The appliancesused for maxillary arch expansion can beclassified as
1) Removablegppliances
2) Fixedappliances
a Toothborne
b) Toothandtissueborne

Herewehaveto giveimportanceto removable appliances. The expansion screw
and coffin spring are used asexpans on components

When we makethe appliancewith coffin spring the free ends of the omega shaped
spring isembedded in the acrylic covering the slopes of the paate. Thespring is
activated by flattening the U part of coffin springwhich pushestheacrylic platesand
causes dow dento alveolar expansion

Screws are active component that can beincorporated in aremovable appliance.
Removablegppliancewith screwsgenerdly consst of asplit acrylic plateand Adam's
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claspsonthemolar teeth. The screw isplaced connecting thesplit acrylicplate. This
appliance can bring about threetypes of movement.

1. Expansionof arch.

2. Movement of one or group of -« Screw:-

H : H It ti t of th
teethinbuccal or alabial direc- ™5 oG amiance tis
tion activated by the patient by

. using a key.Mainly it can
bring about three types of

3. Movementin oneor moreteeth movements-
-Expansion of arch.

indista or mesid direction. ekt ont ot solh- b i
of teeth in buccal or labial
Eg- direction.

- Movement of teeth or group

1) Symmetrical andbilateral expan- RIS T oo
son.

2) Unilaterd expanson screw

3) dimensona screw.
4.3.6. Fabrication of appliance

Generdlly fabrication of applianceincludefabrication of wirecomponentsand base
plate. An accurateworking cast isnecessary. Theworking cast should be soaked in
water and the undercuts are blocked with wax . In the working cast the wire
components are madefirst. Thenitistaken and kept safely. Apply separating
mediaonthecast evenly. Allow it to dry. Assemblethewirecomponentsinthe
exact position. And then apply self-cureacrylicresnonthecast, first onthetagarm
of wire components and then onthe other areas. Apply theresnmix evenly. Wait
forthemateria to set. After it setsthe gpplianceistaken asoneunit, thentrimmed
and polished.

Fabrication of removable orthodontic appliancein different conditions
1) Narrowmaxillaryarch

Suggested applianceisaremovabl e orthodontic expansion gppliance. It consists of
aglitacrylicplatewithamid-linescrew or coffin spring. Screwsaremorefrequently
used now.

Theapplianceisretained using claspsonthe posterior teeth. Thescrewsare activated
using akey. When coffin spring is used the free ends of the omegashaped wireare
embedded intheacrylic covering the d opesof the palate. The springisactivated by
flattening the U part of coffin springwhich pushthe acrylic platesand causess ow
dento aveolar expansion.
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If screwsare used instead of coffin spring ascrew isplaced in the middle of split
acrylicplate(mid palatal area). A typica expansion screw consist of an oblong body
divided into two halves. Each haf hasathreaded inner sidethat receivesoneend of
adoubleendedscrew. Thescrew hasacentral bossing with four holes. Theseholes
recelveakey that is used to turn the screw, thus causing activation by pushing the
split acrylic plate and resultsin expansion of arch. Fabrication of gpplianceinclude
fabrication of wire componentsand base plate. An accurateworking cast isnecessary.
Theworking cast should be soaked in water and the under cutsare blocked with
wax. Intheworking cast thewirecomponentsare madefirst. Thenitistakenand
kept safely. Apply separating mediaonthe cast evenly. Allow ittodry. Assemble
thewire componentsin theexact position. And then applyself-cureacrylicresinon
thecast, first on thetag arm of wire components and then on the other areas. Apply
theresinmix evenly. Wait for themateria to set. After it setstheappliancesistaken
asoneunit, then trimmed and polished. Heretheacrylicplateissplitinthemidline

Proclined upper anterior teeth-

The suggested applianceisremovabl e orthodontic appliance with Adams clasp as
retentive components, labial bow as active component and base plate. Theanterior
part of the base plateistrimmed to provide spacefor theretraction of anterior teeth
during activation. Generally fabrication of applianceincludefabrication of wire
components and base plate. An accurate working cast is necessary. Theworking
cast should be soaked in water and the under cuts are blocked with wax. In the
working cast thewire componentsaremadefirst. Thenitistaken and kept safely.
Apply separating mediaon the cast evenly. Allow it to dry. Assemblethewire
componentsintheexact position. Andthen apply saf-cureacrylicresinonthecas,
first onthetag arm of wire componentsand then onthe other areas. Apply theresin
mix evenly. Wait for themateria to set. After it setstheappliancesistakenasone
unit, thentrimmed and polished.

Buccally placed canine

Suggested appliance consist of canineretractor asacting component Adams clasp
asretentive componentsan base plate .Generally fabrication of applianceinclude
fabrication of wire componentsand base plate. An accurateworking cast isnecessary.
Theworking cast should be soaked in water and the undercuts are blocked in wax.
Intheworking cast thewire componentsaremadefirst. Thenitistaken and kept
safely. Apply separating mediaonthecast evenly. Allow ittodry. Assemblethe
wirecomponentsin theexact position. And then applyself-cureacrylicresinonthe
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cast, first on thetag arm of wire componentsand then on the other areas. Apply the
resnmix evenly. Wait for themateria to set. Afterit setstheappliancesistakenas
oneunit, then trimmed and polished.

Palatally tilled upper central incisor-

Suggested gppliancecons & of Z spring asacting component adamsclasp asretentive
component an baseplate( inadditiontothat alabia bow canasobegiventoresist
any undesired movementsof anterior teeth). Generdly fabrication of gpplianceinclude
fabrication of wirecomponentsand base plate. An accurateworking cast isnecessary.
. Theworking cast should be soaked in water and the undercutsare blocked with
wax. Intheworking cast thewirecomponentsaremadefirst. Thenitistakenand
kept safely. Apply separating mediaonthe cast evenly. Allow ittodry. Assemble
thewirecomponentsin the exact position. And then applyself-cureacrylicresinon
thecast, first onthetag arm of wire components and then on the other areas. Apply
theresin mix evenly. Wait for thematerial to set. After it setstheappliancesistaken
asoneunit, then trimmed and polished.

Midlinediastema-

Suggested appliance consist of Two Finger spring as acting component Adamsclasp
asretentive component an base plate( in addition to that alabial bow canalso be
giventoresist any undesired movementsof anterior teeth).Generally fabrication of
appliance include fabrication of wire components and base plate. An accurate
working cast isnecessary. Theworking cast should be soaked in water and the
under cuts are blocked with wax. In the working cast the wire components are
madefirst. Thenitistaken and kept safely. Apply separating mediaon the cast
evenly. Allow ittodry. Assemblethewirecomponentsinthe exact position. And
then apply self-cureacrylicresin onthe cagt, first onthetag arm of wire components
andthen ontheother areas. Apply theresin mix evenly. Wait for themateria to set.
After it setsthe appliancesistaken asone unit, then trimmed and polished.

Detailing of practicals

1. Identification of activeand retentive componentsin thegiven removableorth-
odontic appliance.

2. Fabricationof
* Adamsclasp

« Cdayp
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Z Spring

Finger spring

CoffinSpring

Labial bow (Longand short)
Fabrication of gppliancesin caseslike
Narrow maxillary arch
Midlinediastema

Pdatalytilted central incisors
Proclined upper anteriors

Labidly placed canine

Assessment Activities

1. Seminar presentation onthetopic
e Componentsof Removable OrthodonticAppliance,
*  Advantagesand Disadvantages of Removable Orthodontic Appliance
»  Fabrication of different removable orthodontic appliances.
2. Puzzes
3. Quiz
4.  Charts Showing Diagrammatic representation of different appliancesandits
indication.
SampleQuestions
1. Machthefollowing
' A B
Pdatally tilted centra incisor Finger Spring
MidlineDiastema Z Spring
Narrow maxillary arch Canineretractor,
CoffinSpring
2. kThe commonly used retentive componentsis..........coue..... ...... ?
3. Findtheword pair relation




13.
14.

15.

16.
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Adamsclasp, coffin Spring, Proclined. Anterior teeth,
Arch Expansi on, Retentive Components

Writethe components of removable orthodontic appliances.

What arethe advantages and disadvantages of Removable Orthodontic Appli-
ance?

Writedifferent typesof clasps.

What arethemodifications of Adamsclasp?
Writeindetail the stepsin preparing an Adams clasp.
Writedifferent typesof |abia bows

Classfy springs.

Different typesof spring and their uses.

The statements given bel ow have somefactual errors. Identify and correct
them.

'Z' springsareindicated for the correction of midline diastema.
Clasp are active components, which can bring about active tooth movements.
Detect the similarity and difference between "Z' spring and canineretractors.

You areasked to construct a'U'-loop canineretractor for an appliancefor the
retraction of canines. Writethe procedureyou will undergo for the samewith
diagrams. Also mentionthemateria syou will usefor theconstruction.

How do you activate thefollowing

a) Longlabial bow

b) Zspring

c) Coffingpring

d) Caninespring.

Writetherol e of thefollowing componentsin dentistry.
a) Adam'sclasp

b) Separators

c) Canineretractor.
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18.

19.
20.

21

22.
23.
24,
25.
26.

27.
28.
29.
30.
31.
32.

33.
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Onetypeof springisshown:
a) Ildentifythespring
b) Nameitsuse

c) Name3 moretypesof springanditsuse.

Pick the one odd out

a Soring b) Jackson'sclasp

c) Canineretractor d) Shortlabia bow

In orthodontic appliances......... wire is used to make clasps and springs.
Anexampleof asdf-supporting spring.

..................... spring is used for the mesiodistal movements of tooth.
What aretheusesof |abial bow?

Givean exampleeach for guided spring and self-supporting spring.
What are the parts of Adam'’s Clasp?

Classification of springswith examples.

Describethe construction of aremovabl e orthodontic appliance used for dow
dentoaveolar expansion.

Describefinger spring withthehelp of adiagram.

Writeanoteon Hawley'sretraction plate.

Mention the parts of removabl e orthodontic appliancesand discuss.
DescribeAdam'sclasp with thehelp of diagram.

Split labial bows are used for the correctionof.....................

You were asked to make an expansion appliance using expansion screw in
your lab.

A patient presents himseal f with mild crowding of teeth. The doctor decidesto
give an expansion. Appliance and asksyou to prepare one. Write the proce-
dureyouwill undergo to preparethe appliance with the coffin spring.
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4.4.
Myofunctional Appliances

Myofunctiond gppliances/functiond gppliancesarepassveagpplianceswhichharness
thenatural forcesof the orofacial musculaturethat aretransmitted to the teeth and
aveolar bonethrough the medium of thegppliance. They do not causetooth movement
by directly applying force. They guidethe growth of jawsthereby intercepting and
treating malocclusions .Functional appliances work an two principles. Force
goplicationandforcedimination.

L earning Outcomes: Thelearnes
e Identifiesadvantages, disadvantages,

* ldentifiesdifferent myofunctiond appliancesand classfy myofunctiona
gppliances.

* Identifiesthedifferent functiond appliances, assist in thefabrication of the gp-
pliances. abletofabricate oral screen

UNIT IN DETAIL
4.4.1. Introductions to Myofunctional Appliances

Myofunctiond /functiona Appliancesareloosefitting or passive gppliances, which
harnessnatural forces of the oro-facial musculaturethat aretransmitted to theteeth
and aveol ar bone through the medium of the gppliance.

Functiona Applianceswork ontwo Principle
1. Forceapplication

2. Forcedimination

Classification of myofunctional Appliances
1. Tooth-bornepassiveappliances

2. Tooth-borneactive gppliances

3. Tissue- boneappliances

Myofunctiona Appliancescanaso beclassified as
1. Group-l appliances

2. Group- Il appliances

3. Group-Ill appliances
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Advantages

1. Theytreat malocclusionby aiding growth neither than moving teeth
2. Theyarewdl - tolerated, can worn at night

3. Theydo not produceany enamel decalcification

4. Theyareeasytomaintainora hygiene

Disadvantages

Requiresgood patient co-operation

Cannot be usedin adult patient

Requiresmechanica gppliancetherapy beforeor after treetment with myofunctiona
appliance

Do not causeindividual tooth movement
Examplesof Myofunctional Appliances
*  Biteplanes

*  Ora Screen

* Activator

e LipBumper

*  Frankd'sappliance
*  Bionator

e Herbst appliance
4.4.2. Bite planes

Bite planesare extensions of base plate of removable orthodontic applianceitis
classified into anterior bite planeand posterior bite plane

Anterior bite plane - Tocorrect Anterior deep bite
Posterior biteplane - Anterior cross bite
Oral screen (vestibular screen )- Introduced by New well

I ndicated in - Thumb sucking, mouth breathing,tonguethrusting ,lip biting ,mild
proclination of anterior teeth

Activator - Indicated for classll cases, Retrognathic mandible
Lip bumper-used correct lip biting
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Frankel'sAppliance ( Developed by professor Rolf Frankel's) - regulate and
correct abnormal periord musclefunctions.

Bionator - Similar to activator
Oral Screen
Condruction

Upper and lower cast with exact depth of thevestibule
aremade. They aresealed in occlusion

Wax spacer isplaced inthevestibule areaextending
from thedistal margin of thelast irrupted molar onone
sdetothe other. The spacer should touch the depth of
thissulcus. If the oral screenissuggested to retrude
theanterior teethawindow can bemadein theanterior
region to exposed to theteeth.Self cureresin mix isdirectly applied over the spacer
wax which act asthe aseparating media. After theresin polymerisesit isremoved
from the cast. Wax isremoved. Then the applianceistrimmed and polished. It can
also bemadewith heat cureacrylicresin.

Detailing of practicals

1) Identificationof different myofunctiona appliances
2) Fabrication of oral screen

Assessment Activities

Oral Screen

Chartsshowingdiagramsof functiona gpplianceand itsuses, puzzle, quiz, collection
of photosof patient useinfunctiona appliance, showing beforeand after treatment
results, seminar presentation

Sample Questions

Oral screen used in -----------

Suggest an applianceto correct anterior crosshite is.........c.co.v.....
List down any three myofunctiona applianceswith itsuses
Definemyofunctiona appliances

Classify myofuctiona appliances

o g s~ w D P

What the advantages of myofunctional appliances....................... Isan
exampleof Myofunctionaappliances.
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What isMyofunctiona appliances?

Briefly describethe stepsinvolved in the construction of aMyofunctional ap-
pliances.

Your group isasked to prepareaseminar on " Comparison between mechani-
cal and myofuncional appliances’. Writethe seminar you prepared for your
group.
Matchthefollowing.

A B
Lip Bumber Retention
Hawley'sAppliances | Mouth bregthing
Oral Screen Deep bite+ crosshite
Activator Lipbiting
BitePlane Classl| cases
Unit 4. 5

Space Maintainers

Deciduousteeth are meant to exfoliate and space created by |ossistaken up by the
replacing permanent tooth. But theearly loss of the deciduoustooth can cause
some undirected consequences such as derangement of occlusion, T.M.Jpain,
reduction of archlength ,mesia and distal migration of teeth etc. To counter these
conseguences space maintainers are suggested.

L ear ning Outcome: Thelearner

|dentifiesthedifferent spacemaintainers.
Choosesthetypes of appliances.
|dentifiesthedifferent fixed space maintainers.
|dentifiesand fabricate removable space maintainers.
Identifiesthedifferent spaceregainers.

UNIT IN DETAIL
4.5.1 Space maintainers

Theearly loss of deciduousteeth leadsto many consequenceseg. Mesid migration
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of distd tooth, distal migration of mesia tooth, derangement of occlusion . To counter
the consequences space maintainersare used. It isclassifiedintofixed and removable
gpacemaintainers.

4.5.2. Fixed Space maintainers

Examplesof fixed typeare Band and | oop space maintainers

Crown and loopspace maintainers

Distal shoespace maintainer etc.

4.5.3. Removable Space maintainers

Removabletypeisnothing but aremovablepartia denture sometimeswithout teeth
It isused to regain spacelost by adjacent teeth eg. Band and loop with coil
Detailing of practicals

| dentification of gppliances

Canassstindentd labsinthefabrication

Trangpdatal archisindicated when onesideof thearchisintact and severa primary
teeth ontheother sdearemissing.

Assessment activities

Seminar presentation,quiz,

Sample Questions

1.  Writedifferent typesof space maintainers.

2. What arethe consequences of early lossof teeth.
3. Classfy spacemaintainers

Unit. 4.6
Habit Breaking Appliances

Ora habitscan cause changesintheoro-facia structure. Soit isvery much concerned
toadenta surgeon. Thedifferent ora habitsthat can causemany undesired intraora
and extra oral manifestation are thumb/digital sucking,tongue thrusting,lip
biting,bruxism, mouth breathing,nail biting etc.

L ear ning Outcome: Thelearner
* Identifiesthehabit breaking appliances
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Fabricatesdifferent habit breaking appliances.

UNIT IN DETAIL
4.6.1. Introduction to Habit breaking appliances

Habits-Itisamode of behaviour inwhich repetitiveand successiveactionsoccur. The
orofacial structural changes caused by the habits are the mgjor concernsfor the
dentist.

Habits can beclassifiedinmany ways

Intentiond habits-Unintentionda habits
Pressure habits-Non pressure habits
Compulsivehabits-Non compulsive habits

4.6.2. Habit breaking appliances

Habit breaking appliance haveto begiveninthefollowing cases

Digita/thumbsucking
Tonguethrusting
bruxism

mouth breathing

Nail biting

Digital/thumb sucking

The appliances suggested isHawley's appliances with cribs/spikes. Thiscan be
given asfixed or removable appliances. When fixed applianceisgiveninstead of
clasps, bandsare provided which are cemented inthemol ars.

Tonguethrusting

Hawley's applianceswith palatd cribsor bead isgiven. Itsfabricationisdone.
Hawley's ApplianceWith Palatal Cribs
Hawley'sappliancewith palatal cribsor spikesis
givenincaseof tonguethrusting or thumb or digita
sucking. Theappliance consist of cribsor spikes
kept in anterior part of the base platefrom canine
to canine, labial bow and clasps on molars and
baseplate
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Fabrication: Generdly fabrication of gpplianceind udefabri cation of wirecomponents
and base plate. An accurate working cast is necessary. The cast issoaked in water
and the undercuts are blocked with wax. In theworking cast the wire components
aremadefirst. Thenitistaken and kept safely. Apply separating mediaon the cast
evenly. Allow ittodry. Assemblethewirecomponentsinthe exact position. And
then applysdf-cureacrylicresinonthecast, first on thetag arm of wire components
andthen ontheother areas. Apply theresin mix evenly. Wait for themateria to set.
After it setsthe appliancesistaken as one unit, then trimmed and polished.
Lip biting
Lip bumperisused
Bruxism (-Night grinding-)
Soft splintsaregiven.
Mouth Breathing
Oral screenissuggested- fabrication of ora screenisdone.
Detalling of practicals
- Identification of different habit breaking appliances.
- Fabrication of oral screen.
Fabrication of tongue guard gppliance
Assessment activities
Open book assessment
Fabrication of oral screen
Fabrication of Hawley'sappliancewith palatal cribs
Demonstration of procedure
Spotters
Case study
Sample questions
1. Suggest Habit bresking appliancesfor thefollowing conditions

a Bruxism

b. Tonguethrusting

c. Mouthbresthing
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2. Writeashort note about thefabrication of Hawley's appliance with palatal
cribs
3. Writeinabout detail fabrication of appliancefor thumb sucking
Thedoctor prescribesamouth breathing applianceto patient.
a) Nametheappliance
b) Explaintheconstruction of theappliance.
5. Pick theodd oneout
Deep bite, Bruxism, Mouth breathing, Lip biting.
Unit. 4.7
Retainers

Retention isdefined asmaintaining newly moved teethin position,longenoughtoad
ingtabilizing their correction.

Retainers are needed becauseteeth after orthodontic treatment have the tendency
torevert back to the previousoral positions. To prevent thisretainers are used.

L ear ning Outcome: Thelearner

e ldentifiesdifferent typesof retainersand assist the dental surgeon.
* |dentifiesdifferentretainers

» Differentsremovableretainers.

e Assstsindentd lab.

* Identifiesdifferent typesof fixed retainers

UNIT IN DETAIL

4.7.1. Retention

Retention isdefined by Moyer'sasmaintai ning newly moved teeth in position, long
enoughtoadingabilizingther correction.

Relapseisdefined asthelossof any correction achieved by orthodonti c trestment.

Rel apse after orthodonti ¢ trestment can be prevented by us ng retention appliances.
It hel psin maintaining and stabilizing the position of teethtill the supporting structures
reorgnised completely

Types-Removableretainersand fixed retainers.
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4.7.2 Removble Retainers

Typesof removableretainers

1. Hawley'sappliance

2. Beggretainer

3. KedingTooth postioner

4. Springdigner

Hawley'sretainer isvery popul ar .Itsfabrication isexplained and done.

Hawley's appliance consist of alabial bow, clasp and base plate .It has many
advantages

Theappliancehasasmpledesigne.
Itiseasy to construct

Itistolerated well by the patient

It canbemodified easily

The construction of Hawley'sapplianceiseasy.An accurateimpressionismadeand
castismade out of it.A labial bow and pair of adams clasp on molarsare made.
Acrylizationisdonethen the gpplianceistrimmed and polished

A 0w DR

4.7.3 Fixed retainers

Types

1. Bandand spur retainer

2. Banded canineto canineretainer

3. Bondedlingud retainer(Thisisacommonly
used fixed retainer)

Detailing of Practicals
Fabrication of Hawley'sretention appliances

Spotters
I dentification of different typesof retention appliances

Asssessment activities
Open book assessment
Fabrication of Hawley'sretention gppliance
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Seminar presentation
Collection of datasfromclinics
Casestudy
SampleQuestion
1. Identify theroleof Hawley'sappliance asaremovableretainer
2. What areretainers.
3. Writedifferent typesof retainerswith examples.
4. Advantagesof Hawley'sretention appliance
Unit. 4.8
Dental Assistance Part-2

Thisunitsdeal swith perhapsthe most sensitive areaindental practice-Thefront
office/Reception. Thelearner istaken through the admini trative aspectsand patient
management in the reception .The learners are also exposed to the chair side
procedures So that they will beabletoassistin

1. Patient preparation beforedental procedures

2. Dentd surgica aswell asnon-surgical procedures.
3. Takingdental X-raysetc.

L ear ning Outcome: Theleaner

* Assstsadental surgeonsintaking dental X-rayssuch asPeriapical, bitewing,
occlusal etc.

» Assgsadenta surgeonin taking protective measuresduring X-ray taking.

e Managesfront officeof dentd clinic.

*  Assigsadenta surgeon during chair-sidetreatment procedure

UNIT IN DETAIL

4.8.1. X-ray

X-ray - Dentd radiographs have becomean unseparable modality in diagnosis of
dental ailments and with time there are marked improvementsin dental X-ray
techniques. Herethelearner hasto assist adental surgeonintaking X-rays. Itis
important that the operator and the assistant has to wear lead aprons for self

protection. Thepatient will begivenlead collars. Theoperator should stand asfar
away fromthe sourceaspossible. Minimum six feet distanceisrecommended.
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Follow thefollowingrules.

o g s~ w D P

Distanceruleof six feet and an angle of 135isrecommended asasafer zone.
Theoperator should never hold thefilmin patientsmouth.

The operator should never hold the X -ray tube during exposure.

Persona monitoring device should be used and checked every week.
Protective guards should be used by both the operator and the patients.

Should dwaysget informed about never materiasand various protection de-
vices.

Front officemanagement.

Themainroleisto attend the patients on phone and in person. Co-ordinate and
organi se appoi ntments and administration to facilitate the efficient running of the
dentd officeor dentd clinic.

Main job Tasksand responsibilities.

1.

© 0o N o s~ WD

=
o

11.

12.
13.
14.
15.

Greet the patients.

Register new patients according to established office protocols.
Verify and update patient'sinformation.

Inform the patients office procedures and policy.

Assist patientsto completea | necessary forms and documentation.
Move pati entsthrough appointments as schedul ed.

Enter dl therelevant patient informationto datasystem.

Answer and manageincomingcalls.

Despatchlab work appropriately.

Check the daily appointment schedul e of arrange patient chart for next day
appointments.

Maintain aProfessiona reception area.

Arrange payment schedulewith patients.

Safeguard patient privacy and confidentidity.

Update patient education materias.

Collect and recel pt paymentsfrom patientsat thetime of treatment.
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Chair-sdemanagement

Inthefirst module we have seen how adental assi stance help the denta surgeonin
variouslab procedureswhich can support clinical procedures. Inthismodulewe
haveto seehow adental assistant help adental surgeonin chair-side procedures.

Prepare treatment room for patient by prescribed procedures and protocols.
Prepares patient for dental treatment by welcoming comforting, seeting, draping
patient. Providesinformation to patients and employees by answering questions
and requests. He/She hasto passrequested instrumentsto thedentist during denta
procedures. Hasto assist in sterilization and preparation of instruments. They
should educate the patients about importance of dental health, how tomaintain oral
hygieneduring orthodonti c trestment, and a so to main the prothodonti ¢ appliances
hygienically. Can remind the patients about theintake of prescribed medicinesand
post operation careinstructionsgiven by the denti <.

Detailing of Practicals.

RolePlay.

I dentification of instrumentsused indental clinic.
Identification of different denta x-rays.
Assessment activities

Clinicvigt

Roleplay

Groupdiscusson

Debate, Seminar.

Sample questons

1. Ligtdownthedifferent stepsyou haveto betaken carewhileass sting adental
surgeonintakingan IOPAR.

2. ldentify themain responsibilitiesthat adenta ass stant hasto takewhilework-
inginthefront officeof denta clinic
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Unit. 4.9
Soldering And Welding

It isoften necessary to jointwo metal endsin making two prosthesisor orthodonti .
Broken claspsare common feature with cast partia denturethat are over worked
or improperly handled. Thewire components of orthodontic appliancesarea so get
broken off inmany cases. Thisunit ded swith mainly themethodsof joining meta's
and they are divided into three categoriesthat is soldering ,brazing, welding and

spot welding.

L earningoutcomes: Thelearner

» Differentiates soldering,welding brazing.

*  |dentifiesneed of flux and antiflux.

* Identifiestheneed of gpplication of flux and antiflux.
* Assgsinfreehandand investment soldering.

»  Sdectsideal solder for soldering procedure.

*  Identifiesthetechnique of weldingand spot welding.
» Asgsgsinfabrication of molar bandsfor patient cases
UNIT IN DETAIL

4.9.1 Definition of soldering

Itisthe process of joining of metalsby theuseof afiller metal that haslower fusion
temperaturethan that of themetalsbeing joined .

If the fusion temperature of thefiller metal exceeds450° C, then the procedureis
termed brazing.

Soldering make use of filler metals having fusion temperature lessthan450 degree
Cddus

Parent metal- Themeta sthat arebeing joined

Solder-Thefiller metd that isused tojointhe metd parts

Typesof dental solders

Gold,slver,copper,zinc tin,nicke etc.,

Requirementsof an ideal solder

1) Thesolder should havetarnish and corrosionresistance.

&2
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2) Thefusiontemperatureof thedentd solder should belessthan that of the parts
beingjoined.

3) Itshouldbefreeflowing

4) Thestrength of the solder should besimilar to that of themetal sbeing joined.

5) Thecolour of thesolder should match withthe parent metals

Uses of soldering

To unitethepartsof the bridge.

To establish contact pointsfor inlaysand crowns.

Tojoin partsof orthodontic appliances

Wdding-Definition of welding

Weldinginvolvesthejoining of two or more metal piecesdirecting under pressure
without theintroduction of afiller metal.

Difference between soldering and welding
4.9.2 Flux, Anti-flux
Flux

Fluxisamaterid that removestheoxidelayer fromthe surfaceof parent metal. They
aresolventsof metdlic oxidethat keep the partsto be soldered freefrom oxidation.

Functionsof flux

1. Cleantheparent meta surfaceof any oxides.

2. Preventtheoxidation of parent metal.It allowsfreeflow of solders.
Formsof fluxes

1. Liquidflux
2. Pasteform
3.  Powder flux

Liquid flux - solution of borax and boric acid.

Pasteform - mixture of borax, a cohol and petroleum jelly.

Powder form - used during casting procedure. Borax glass, Boricacid and Silica.
Anti-flux

Anti-flux isamateria used to confinetheflow of molten solder over themetasto be

joined.
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Eg: of Anti-flux - lead pencil marking, graphitelinesandiron rouge.
4.9.3 : Principles of soldering

Steps Principlesof soldering

1) Cleanthesurfacestobejoined.

2) Assemblingthe partsto bejoined.

3) Sdectingtheright solder and flux.

4) Selectionof aproperjoint.

5) Applicationof flux.

6) Heatingandintroduction of solder.

7) Quenching.

8) Useof reducingflame.

9) Minimum solder should be used.

10) Limitedflux should.

Sol dering techniques-Free hand sol dering and Investment soldering

Investment solderingiscarried out when the areaof contact between the metallic
parts being joined islarge and whenever the precision is needed in joining the
metals.The procedureinvolvesthe embedding of themeta partsinaninvestment
leaving agap of about 0.13mm between the meta sfor soldering.

Freehand soldering is usudly usedin orthodontics. The process involvessoldering
two metal partstogether after adequate stabilization ,without the use of investment
to precisdly hold the partstogether.

4.9.4 Welding
Uses
a) Joiningof meta stripsduring banding.

b) Fixingattachmentssuch asbracketsand mo-
lar tubeson to bands.

Spot welding
1. Principlesof spotweding

Heat and pressurearethetwo basic principlesin- |~
Spot Welder
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2.  Identification of spot welder
3. Procedureof spot welding

Electric current ismadeto passthrough astep down transformer to obtain alow
voltage and high amperage current that isconducted through two copper el ectrodes.
Theresistance offered by stainless sted! to current of high amperage generatesvery
high temperature at the el ectrodes. Themeta sto bejoined are placed betweenthe
electrodes and the switchisturned on. Theareaof metalsunder the electrodes
become pl astic and squeeze the metal sinto each other. Theelectrode pressureis
maintained for afew secondswith thehelp of atimer.

Detailing of practicals
Identification of itemssuch asFlux, anti flux,Dentd solders,spot wel der
Fabrication of molar bandsusing spot welders
Assessment activities
Clinicvigt
Fabrication of molar bands
Seminar presentation
Quiz
Sample Questions
1. Whatisaflux?What arethedifferent typesof flux.
2.  What arethe applicationsof solder indentistry.
3. Writetheprocedureof free hand soldering.
4. Writetheuseof thefollowing
a) Hux
b) Antiflux
c) Solder
The componentsof theflux givento be
i) Borax glass(55%)
ii) Boricacid(35%)
i) Silica(10%)

o
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a) Identifytheflux anditsuse.
b) Mentiontheother typeof flux used anditsuse.

6. Identify theflux anditsuse.
7. Writeashortnote on soldering and welding.

8. Explainindetail the stepsyou undergo whilerepairing abroken adams clasp of
aremovableorthodontic appliances.

9. ldentify theitems-Flux, antiflux.
10. Definesoldering
Extended activities

1. Conduct denta campsin schoolsand other residentia areasin collaboration
withloca dental association branches. Learnerscan participatein organizing
and observecamp activities.

2. Thelearnerscanbegiven postingsin thelicensed and established dentd clinics
for observationin variousdepartmentsin holy days.

3. Canconduct homevisitsand communicatethe detail sof advanced dentd treat-
mentswith public.

Detailing of practicals unit wise

Unit. 4.1

1. Preparation of Orthodontic Cast
2. Straighteningof wire

3. Makingof Square

4. Makingof Triangle

5.  Makingof Semi circle

6. Makingof Circle

7. Makingof 'U'Loops, 'V'Loops, U-V Loops
Unit. 4.2

1) Spottersidentification

Unit.4.3

1. Identification of activeand retentive componentsin thegiven removabl e orth-

odontic appliance.
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Fabrication of Adamsclasp

Cclasp

Z Spring

Finger spring

CoffinSpring

Labia bow (Longand short)

Fabrication of appliancesin caseslike

Unit. 4.4

1. Identification of different myofunctiond appliances
2. Fabrication of oral screen

Unit. 4.5

1. Identification of gppliances

2. Canassstindentd labsinthefabrication

Unit. 4.6

1. Identificationof different habit breaking appliances.
2. Fabrication of oral screen.

O N o 0k~ WD

3. Fabrication of tongue guard appliance

Unit. 4.7

1. Fabrication of Hawley'sretention appliances

2. Spotters

Identification of different typesof retention appliances
Unit. 4.8

RolePlay.

1. ldentificationof insrumentsused indenta clinic.
2. Identification of different denta x-rays.

Unit. 4.9

1. Identificationof itemssuch asHux, antiflux, Dentd solders, spot welder
2. Fabrication of molar bandsusing spot welders

b7
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