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Time  table  
 

Week 
 

Date 
Session requirements 

1-2 

 

31/1/2016 

ï 

11/2/2016 

Removable Appliance 

Fabrication and Study model 
 

3-4 

 

14/2/2016 

- 

25/2/2016 

Functional appliances Quiz 

5-6 

28/2/2016 

- 

10/3/2016 

 

Fixed Orthodontic appliances 

 

Placement and removal of wire on 

F.A typodont. 

 

7-10 

 

 

 

13/3/2016 

ï 

 7/4/2016 

Lateral ceph tracing- 

Interpretation of the 

Cephalometric values 

 

 

Hand in full  tracing and report 

11-12 

 

 

 

 

 

10/4/2016 

ï 

22/4/2016 

Provision of space and space 

analysis 
Hand in report on space analysis 

13 

24/4/2016 

ï 

28/4/2016 

Revision  

14 
2/5/2016 ï 

5/5/2016 
Final Exam  
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4th  year  Orthodontic  Lab  
requirements:  

 

1. Hand in one full  Adams clasp. 

2. Adjustment of one Adams clasp. 

3. Hand in one PFS. 

4. Activation of one PFS. 

5. Hand in Z-spring. 

6. Activation of one Z-spring. 

7. Placement and removal of wire on fixed appliance typodont. 

8. Hand in full  lateral cephalometric tracing and report. 

9. Hand in report on space analysis. 
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Construction  of  

Removable  Orthodontic  
Appliances:  

Before you attend this session please refer to your textbook and lecture notes and 

answer the following questions: 

1. What are the basic components of removable appliances? 

 

 

 

 

2. What is the composition of acrylic baseplate? 

 

 

 

 

3. What are the main functions of baseplates?  

 

 

 

 

4. What are the differences between heat-cure and cold-cure acrylic 

baseplates? 
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Design  Criteria  For  Acrylic  Baseplate:  

 

1. Thick enough to carry the components, but as thin as possible to allow 

adequate strength (thickness of a sheet of modeling wax). 

2. Fit accurately onto the model. 

3. Should normally cover most of hard palate, finishing just distal to first 

molars. 

4. Posterior teeth should be collected i.e. acrylic should fit  closely around 

the neck of teeth to prevent food trapping areas. 

5. Anterior teeth should not be collected 

6. Trimmed well clear of the teeth to be moved. 

7. Wire tags should be positioned in a way that will  not interfere with 

trimming of acrylic. 

8. During appliance construction undercuts may require blocking out 

especially for lower appliances and for adults. 

9. Have a high polish with no scratches visible. 

10. Clear i.e. no porosity or plaster debris. 

11. Fitting surfaces should not have any rough or sharp areas. 

12. There should be a smooth finish between the junction of the wirework 

and acrylic. 
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Design  Criteria  For  Anterior  Biteplane:  

 

 

 

 

      

1. Should be thick enough to separate posterior teeth by 2-3 mm. 

2. Should extend sufficiently to engage the lower incisors when the 

mandible is retruded (correspond to patientôs overjet). 

3. Should extend from upper right to left canines. 

4. Occlusal surfaces should be parallel to the occlusal plane. 

5. Should be finished with a high polish. 

Design  Criteria  For  Posterior  Biteplane:  
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1. There should be even contact with posterior teeth on both sides of 

the arch. 

2. Anterior teeth should be separated by 2-3 mm. 

3. Should cover the occlusal surfaces of all premolars and molars, 

including the last standing molar, unless otherwise stated. 

4. Should extend only halfway across the buccal segment to assist 

adjustment of Adamôs clasp. 

5. Should be finished with a high polish. 

 

Design  Criteria  for  The  mi dline  Split  (If  The  Baseplate  Includes  

Either  Midline  Expansion  Screw  or  Coffin  Spring):  

 

 

1. The saw cut should follow the midline. 

2. All  edges should be smooth with no jagged or sharp areas 
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At the end of your lab session, you will  be asked to draw: 

¶ a midline expansion screw to expand upper arch. 

¶ Anterior bite plane. 

¶ Posterior bite plane. 
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Orthodontic  Study  
Models:  

 

Before you attend this session please refer to your textbook and lecture notes and 

answer the following questions: 

1. What are orthodontic study models used for? 

 

 

 

 

2. What type of impression materials is commonly used in orthodontics? 

 

 

 

1.  Impressions  

 

Å It is important that you obtain accurate impressions of the dentition and 

associate soft and hard tissue structures 

Å Care should be taken that the trays are neither too wide nor too narrow, 

so that minimal soft tissue distortion occurs.  The edges of the trays are 

usually lined with a border of wax that prevents the edge from impinging 

on the soft tissues.  

Å  The areas of tissue attachment (particularly in the area of labial fraenum 

and in areas of soft tissue attachment adjacent to the upper first 

premolars) should be reproduced in the impression.   

Å The impression should be smooth with no major voids, and borders 

should be rolled with good extension into the vestibular areas. 
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Å Impressions should extend to the limits of buccal sulci and into the 

lingual sulcus of the molar region in the lower arch.  The upper 

impression should cover the hard palate but should not extend on to the 

soft palate.  

Å The impression should be checked for presence of any large air bubbles, 

especially on the occlusal surfaces of teeth. 

Å Ideally, after making the impression, it should be rinsed thoroughly, then 

disinfected to prevent contamination of the laboratory area, and then 

rinsed again to remove any residual disinfectant that may adversely 

affect the surface of the poured stone. 

2.   Wax  Bite  Registration:  

 

Å Normally should be taken in centric occlusion. 

Å Two sheets of softened bite registration wax are usually used and 

placed on the maxillary dental arch. 

Å The patient should be instructed to bite through the wax, to avoid 

producing study models that ñrockò or are unstable when 

trimmed. 

Å Some clinicians advocate keeping the labial surfaces of upper and 

lower anterior teeth free of wax, as the stone teeth will  often break 

in the wax bite. 

Å After the impression and wax bite have been taken, they are 

wrapped in moistened (damp) paper toweling and placed in a 

sealable plastic bag. 
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3.   Pouring  The  Impression:  

 

1. The first step in pouring the impression is to fill  in the area occupied by the 

tongue in the mandibular impression.  This can be accomplished by placing a 

thumb or piece of moistured paper towel or tissue in the tongue space.  A piece 

of wax is placed in the area normally occupied by the tongue.  As the alginate 

begins to harden, dip your finger in water and smooth the alginate into the 

existing impression. 

2. The impressions are cast in stone, that ideally have been mixed in a 

vacuum mixer to eliminate bubbles that otherwise might affect the 

integrity of the finished surface of the stone.  The stone is first poured in 

the tooth portion of the impression. 

3. After pouring of the anatomical portion of the impression is completed, 

the remaining stone is poured into a large base former, again using a 

vibrator.  The impression tray is turned upside down and pushed into the 

stone in the base former.  Care should be taken to verify that the occlusal 

surfaces of the impression remain parallel to the bottom surface of the 

base former. 

4. The impression tray is removed from the poured stone after it is 

hardened.  Ordinarily, a wait of 30-60 minutes after the onset of the mix 

is adequate to make sure that the orthodontic stone is set. 

5. Care should be taken in removing the impression from the set stone so 

that the teeth (particularly the upper and lower incisors) are not fractured 

during any removal. 
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4.   Trimming  The  Bases:  

 

1. It is advisable to soak the cast in water for approximately 10 

minutes to facilitate the trimming of the stone.  Leaving the cast in 

water for longer period of time may result in pitting and 

dissolution of stone. 

2. Once the impression trays have carefully been removed, any 

excess or rough edges are then removed from the back of the 

bases in order to allow both upper and lower models to be 

occluded.  It is important to do this so that the correct bite can be 

ascertained before trimming. 

3. Take the upper model and trim back edge perpendicular to the 

midline of the palate, as indicated by the orientation of the midline 

palatal raphe, leaving plenty of space at the back i.e. about 5 mm 

of stone distal to the most posterior teeth (Figure.1). 

 

Figure.1 

4. The base is then trimmed parallel to the occlusal plane of the teeth 

(Figure.2). 

 

Figure.2 
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5.  After occluding the upper and lower models together, trim the 

lower modelôs back edge to be level with the upper. 

6. Trim the lower base so that it will  be parallel to upper base and 

the occlusal plane. 

7. Take the upper model and with angle slide trim the buccal 

surfaces to 65° (Figure.3). 

 

        

        Figure.3 shows posterior surface being trimmed at 65° 

8. Then trim the labial angles to 20° with the midpoint meeting on 

the midline (Figure.4). 

                                            

          Figure.4 

9. Then trim the heel angles to 30° but place the opposite labial 

angle on the slide (Figure.5). 

         

  Figure.5 

10.   All  angled sides should be of equal lengths i.e. 

Left buccal = right buccal 

Left labial = right labial 
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Left heel = right heel 

11.   Then occlude upper and lower models and trim lower to upper. 

12.   Take lower model and round out the labial section (Figure.6). 

                                           

     Figure.6 

13.   The sulcus areas are then trimmed and smoothened with a plaster 

or wax knife to allow teeth to be clearly viewed. 

14. Make sure that bases of models are approximately 1/3 the overall 

height of the model (Figure.7). 

                         

     Figure.7 

15.   Write the name of the patient and the date of impression on both 

upper and lower bases. 
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      Figure.8 
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Functional  appliance   
Before you attend this session please refer to your textbook and lecture notes and 

answer the following questions: 

1- What are the indications of using functional appliances? 

 

 

 

 

2- What is the mode of action of functional appliances? 

 

 

 

 

3- At what age should you start Orthodontic treatment? 

 

 

 

 

4-What are the different types of functional appliances used in the treatment of class 

II  malocclusion?  

 

 

 

 

5- What are the different types of functional appliances used in the treatment of class 

III  malocclusion? 
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Design  Criteria  for  the  Twin  Block  Appliance:  

 

Twin block appliance is made of maxillary component and mandibular component. 

 

The  mandibular  component :  

The mandibular component consists of acrylic base plate with: 

1- Adamôs clasp placed on the first premolar and sometime on the first molar Figure 

(1). 

2- Ball ended clasps engaging 21/12. 

3- Base plate should extend lingually to distal of 5ôs. 

4- The lower occlusal blocks should not cover the lower 6ôs. 

5- Occlusal sections of clasp should be free from acrylic to allow for 

flexibility  into undercuts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

4 
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The  maxillary  component:  
 

The maxillary component consists of acrylic base plate with: 

1- Mid-line expansion screw should be sited in 4/5 region. 

2- Adamôs clasp on the first permanent molar and first premolar. 

3- Labial bow. 

4- The biteblocks should cover the occlusal surface of the premolars and 

molars, including the second molars if  these have erupted at the time 

of appliance construction. 

5- Occlusal stops can be used to control the eruption of second molar 

instead of the acrylic base plate. 

 

.  
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The  relationship  between  the  maxillary  and  the  mandibular  

components:  

 

1- An opening of 4-5 mm within the premolar region is generally accepted as an ideal 

working functional bite. 

2- The angle of the occlusal ramps should be approx. 60-70 degrees with 

both blocks parallel in order to maintain the forward posturing of the 

mandible. 

3- The upper occlusal ramps should be in contact with the lower ramps, and 

the buccal aspects of blocks should ideally fit  flush together. This will  

reduce the likelihood of cheeks being impinged upon. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

2 
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Modifications  on  Twin  block:  

1- Treatment  of  Class  II  div  2 malocclusion:  

 

The  treatment  of  a growing  class  Ii  div  2 patient  with  moderate  

skeletal  discrepancy  has  involved  proclining  the  upper  labial  

segment  thereby,  converting  the  incisal  relationship  to  class  II  

division  1 malocclusion.  This  has  commonly  been  achieved  by  

using  URA.  This  is  foll owed  by  a phase  of  functional  appliance  

therapy.  

Addition  of  double  canileaver  or  expation  screw  to  the  twinblock  

to  procline  the  upper  incisors  can  be done  to  avoid  the  need  for  

two  appliances  and  to  reduce  the  treatment  time.   

 

 

 

 

 

 

 

 

 

 

 

 

Class II  div 2 incisor relationship 

 

Proclination of the upper incisors can be 

achieved simultaneously with correction 

of Class II  occlusion incorporating 

double cantilever to the upper 

component of the Twin block.  
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2- Elimination  of  labial  bow  

To improve  patient  cooperation,  labial  bow  can  be removed . 

Four  !óðüˑĂ clasp  will  be used  on  first  premolars  and  first  

permanent  molars.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Using Twin block without 

Labial bow will  show less 

metal in the front, this will  

improve patient acceptance of 

the appliance   
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Design  Criteria  for  the  Medium  Opening  Activator:  

It  is  a monoblock  block  removable  functional  appliance:   
 

Wire work:  

 

1. Labial bow should be constructed in 0.8/0.9mm wire, and placed as high 

ginigivally as the interdental papilla permit, with medium sized U-loops. 

2. Palatal wire should be constructed in 0.8/0.9 mm wire and formed into an ideal 

arch and sited high on cingulum of 12/12 towards the incisal tip, to minimise 

uprighting of the upper incisors. The palatal wire must also be rested on 

cingulum of 3/3. 

3. Adamôs clasp constructed from 0.7 mm SS wire on either the First permanent 

molar and first premolar or on the First permanent molar and second premolar. 

4. Occlusal rests can either be pre made butterfly rests or fabricated in 1mm wire. 

 

Acrylic:  

 

1. Lower should extend lingually to distal of 4ôs with lower incisors 

capping 3/3. 

2. The upper and lower plates should be linked together with struts 

or pillars sited    in the premolars region. These should be 

sufficiently thick enough to facilitate strength, without being too 

bulky. 

3. It should meet the criteria of an acrylic base plate.  
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Design  criteria  for  Herbst  appliance   

The Herbst appliance is a fixed functional appliance working as an artificial joint 

between the maxilla and the mandible. Attached to orthodontic bands, keeps the 

mandible continuously in an anterior jumped position during all mandibular 

functions. 

The design of the Herbst: 

1- Casted from cobalt chromium. 

2- In the lower arch, bands of the Herbst framework are extended from the 

canines posteriorly to include all the erupted teeth. 

3- In the upper arch, bands of the Herbst framework are extended from first 

permanent molar to the first premolar. 

4- The appliances are cemented with glass ionomer cement. 
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Face mask   

(Protraction  headgear)  
Definition:  

Means of applying anterior directed forces to teeth or skeletal structure from extra 

oral source 

 

Components:  

 

1- Face mask: e.g. Delair type formed of chin and forehead cap connected by rigid 

stainless steel support rod,  A crossbow is connected to the support rod which 

allows placement of elastics to produce a forward and downward elastic traction 

of the maxilla.  

 

2- Upper removable appliance, fixed appliance or rapid maxillary expansion 

appliance (banded or bonded). To resist tooth movement, the maxillary teeth 

should be splinted as a single unit. The major modification that would be needed 

for the designs shown would be the addition of facial mask hooks in the region of 

the upper first deciduous molar/canine region above the occlusal plane. 

  

3- Elastics: 300-500 gram per side, applied for 12-14 hours per day. The force 

should be 20-25 below the occlusal plane 
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Fixed  Orthodontic  
Appliance s  

Contents of the fixed appliance lab: 

 

¶ Components of the fixed appliance, brackets, archwire ..etc 

¶ Three order bends and how it is incorporated into the bracket. 

¶ Tooth movements that can be done with fixed appliance. 

¶ Different types of brackets; ceramics, metal, and selfligation  

¶ The different types of archwires and the stress strain curve. 

¶ Identification of the fixed appliance instruments e.g. distal end cutter. 

¶ Every two students will  share a fixed appliance typodont , archwire, modules, 

short ligature and fixed appliance instrument.  

¶ Students will  be asked to place archwire, snap it, and tie it with elastomeric 

module and wire ligature. 

¶ Before attending the lab, students should read: The manual, Fixed appliance 

lecture and orthodontic materials lecture. 
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Before you attend this session please refer to your textbook and lecture notes and 

answer the following questions: 

1- What are the different types of fixed orthodontic appliance? 

 

 

 

 

 

 

2- What are the components of fixed orthodontic appliance? 

 

 

 

 

 

3- What are the Tooth movements that can be done with fixed appliance? 
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4- What are the different types of arch wires? 

 

 

 

 

 

 

 

 

Components  of  fixed  orthodontic  appli ance:  

 

1- Brackets :  

Orthodontic brackets are fixed to the crown and mediate forces applied by the arch wires and 

auxiliaries. 

 

Components of Orthodontic bracket: 

 

1- Bracket body: 

 

A. Bracket slot: 

¶ The part of the bracket where the archwire will  be placed. 
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¶ Determine the M-D tip (2
nd

 order). 

¶ Determine the torque (Torque in the face brackets) 

 

B. Tie wings: 

¶ The part of the bracket to which the elastomeric module or wire ligature will  be tied 

to hold the arch wire 

 

 

3- The stem. 

¶ Narrower occlusogingival from the tie wings, to provide undercut to retain the 

elastomeric module, and also narrower M-D than the bracket base so that the E.M 

rest on the bracket base not on the enamel. 

¶ Determine the In-Out position of the tooth (first order bend). 

 

4- Bracket base. 

¶ Provide the attachment with bonding agent. Therefore provide mechanical interlock 

with the bonding agent, in metal bracket it could be a mesh soldered to the base or 

cast metal. 

 

 

 

 

 

1. Archwire  slot.  

2.  Tie  wing.  

3. Bracket  stem.  

4.  Bracket  base.  
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