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Introduction 

Prosthodontics is the dental specialty focused on designing and fitting artificial replacements 
for missing or damaged teeth and oral structures. This manual provides essential guidance for 
students and technicians in prosthodontic labs, outlining procedures for creating functional and 
aesthetically viable removable and fixed dental prostheses. 

The manual briefly enlist the different  processes, from material selection to the overview for 
fabrication of different prostheses. It emphasizes precision and best practices to ensure high-
quality results. By following these guidelines, the individuals can effectively restore dental 
function and aesthetics, contributing to improved and predictable patient outcomes. 

 

Aims and Objectives: 

 

Aims: 

1. Enhance Practical Skills: Develop hands-on expertise in the design, creation, and fitting 
of prosthetic devices, including crowns, bridges, and dentures. 

2. Ensure Precision: Achieve high levels of accuracy in fabricating prosthetics to ensure 
proper fit, function, and aesthetic appeal. 

3. Understand Materials: Gain a thorough understanding of the properties and 
applications of various materials used in prosthodontics to select the most suitable 
options for each case. 

4. Promote Patient Care: Equip students and technicians with the skills to produce 
prosthetics that improve patient comfort, function, and appearance, thereby 
contributing to overall oral health and quality of life. 

Objectives: 

1. Master Fabrication Techniques: Learn and apply step-by-step procedures for the 
accurate fabrication of crowns, bridges, and dentures. 

2. Analyze and Troubleshoot: Identify common issues in prosthetic design and fabrication, 
and apply troubleshooting techniques to resolve them effectively. 

3. Adhere to Standards: Follow established protocols and best practices to ensure the 
quality and consistency of prosthetic devices. 

4. Integrate Theory and Practice: Bridge the gap between theoretical knowledge and 
practical application in prosthodontics, enhancing overall competency in the field. 
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Faculty Responsible for Course Conduction: 
 

Serial. No Faculty Department  Designation 

01 Prof. Dr. Majid Zia Prosthodontics HOD/Professor 

02 Prof. Dr. Hassan Naveed Prosthodontics Professor 

 

Laboratory Staff 
Serial. No Name Laboratory Designation 

01 M. Riasat Acrylic Lab In charge 

02 M. Usman Acrylic Lab Lab Technologist 

03 Dawood Acrylic Lab Lab Technologist 

04 Siraj Acrylic Lab Assistant 

05 Adil Ali Ceramic & Casting Lab In charge Ceramist 

06 Zafar Hussain Ceramic & Casting Lab Assistant Ceramist 

07 Abdul Saboor Khan Ceramic & Casting Lab Assistant 

Curriculum Map for Undergraduate Students in Laboratory Technology: 

S.No Class Topic Learning Outcomes Mode of 
Teaching 

Assessment 
Tools 

1  
 
 
 
 
 
 
 
 
 
2nd 
Year 
BDS 

 
 
 
 
 
 
 
 
 

Removable 
Prosthodontics 

● Demonstrate 

fabrication of a custom 

tray on a completely 

edentulous casts using 

cold cured acrylic 

resin.  

 

  
 
Demonstration 

 
 
Formative 
Assessment  

2 ● Demonstrate pouring 

of completely 

edentulous casts   

● Demonstrate creation 

of stable base for the 

cast 

 

 
 
Demonstration 

 
 
Formative 
Assessment 

3 • Demonstrate fabrication of 

a denture base using cold 

cure acrylic resin on 

completely edentulous cast 

 
 
Demonstration/  

SGD 

 
Formative 
Assessment  
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4 • Demonstrate Fabrication of 

maxillary and mandibular 

occlusion rims according to 

the recommended 

dimensions for partially 

dentate and completely 

edentulous cast 

• Demonstrate inscribing the 
Important guiding lines in 
association with the 
anatomic landmarks.   

  
Demonstration  

 
Formative 
Assessment 

1  
 
 
 
 
 
 
2nd 
Year 
BDS  

• Demonstrate articulation of 

the fabricated rims in Class 

I Maxillomandibular 

relationship on a semi-

adjustable articulator. 

Demonstration  Formative 
assessment 

2 • Demonstrate complete 

denture teeth arrangement. 

• Demonstrate Waxing, 

pooling, carving & 

festooning  

Demonstration  Formative 
assessment 

3 • Demonstrate investment of 

denture bases using dental 

plaster  

• Demonstrate dewaxing of 

the invested denture base 

• Demonstrate manipulation 

of heat-cured acrylic resin  

• Demonstrate trial packing 

of resin into the mold  

• Demonstrate final packing 

of acrylic resin in the mold  

• Demonstrate curing of 

acrylic resin  

• Demonstrate divesting of 

the cured dentures 

• Demonstrate finishing and 

polishing of cured dentures 

Demonstration 
and SGD 

Formative 
assessment  

4 • Demonstrate pouring of the 

partially dentate casts and 

making base of the cast   

• Demonstrate fabrication of 

C-clasp and looped clasps 

for the edentulous span 

using 0.7 mm stainless steel 

wire 

Demonstration  Formative 
assessment 
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5 • Demonstrate wax up for 

acrylic partial denture using 

modeling wax 

Demonstration  Formative 
assessment 

6 
 

3rd 
year 
BDS 

Removable 
partial dental 

prosthesis 

• Identify the 

armamentarium used in 

removable partial denture 

Prosthodontics 

• Demonstrate pouring of the 

patients partially dentate 

casts   

SGD and 
Demonstration  

 
 
OSCE and Formative 
assessment  

• Prepare the base of the cast 

• Demonstrate trimming of 

the cast base 

• Identify the anatomical 

landmark on the cast 

• Identify the supporting and 

limiting structure of 

denture base 

• Identify the soft tissue and 

hard tissue undercuts 

• Demonstrate blocking of 

the undesirable undercuts 

• Demonstrate articulation of 

the cast 

• Design the partial denture 

base 

• Design and construct the 

direct retainers 

• Demonstrate wax up of the 

denture base 

• Demonstrate Teeth/Tooth 

arrangement 

• Demonstrate investing and 

flasking  

• Demonstrate dewaxing of 

partial denture 

• Demonstrate 

packing/curing of partial 

denture 

• Demonstrate finishing of 

the RPD 

• Discuss, demonstrate and 

explain the laboratory steps 

involved in the fabrication 

of Removable cast dental 

Prosthesis 

Demonstration 
and SGD 

OSCE and Formative 
assessment  
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7 Final 
Year 
BDS 

Removable 
Prosthodontics 

(Complete 
Denture) 

• Demonstrate pouring of the 

impression in soft plaster to 

create dental cast for 

completely edentulous 

patient 

• Prepare base of the cast 

• Demonstrate fabrication of 

special/custom trays 

• Demonstrate pouring of the 

impression in hard plaster 

to create master cast 

• Demonstrate creation of 

base of the cast 

• Demonstrate fabrication of 

denture base 

•  Demonstrate fabrication of 

the occlusion rims 

•  Demonstrate articulating 

the cast on a semi 

adjustable articulator 

•  Demonstrate and explain 

arrangement of Teeth 

• Demonstrate pooling, 

carving and festooning 

•  Demonstrate Investment  

(2 pour and 3 pour 

techniques in Flasking) 

•  Demonstrate de-waxing 

procedure 

•  Demonstrate Packing with 

heat cure acrylic resin, 

Curing, finishing and 

polishing of the denture 

Demonstration 
and SGD 

OSCE and Formative 
assessment  

8 Final 
Year 
BDS 

Fixed 
Prosthodontics 

• Discuss and demonstrate 

the creation of dies and 

casts 

Demonstration 
and SGD 

OSCE and Formative 
assessment  

• Discuss and demonstrate 

the laboratory steps in wax-

up of conventional and 

contemporary crown and 

bridges (Fixed Dental 

Prostheses) 

Demonstration 
and SGD 

Formative 
assessment  

• Discuss and demonstrate 

the casting procedure in 

Demonstration 
and SGD 

Formative 
assessment 
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conventional Fixed 

Prosthodontics 

• Demonstrate and explain 

the use of ceramics in 

conventional and 

contemporary Fixed 

prosthodontics 

Demonstration 
and SGD 

Formative 
assessment 

 • Demonstrate preparation of 

teeth on 

typodonts/Phantom Heads 

for  

Cast Metal Crowns 

Metal Ceramic Crowns 

All Ceramic Crowns  

(According to the provided 

Full crown Module)  

 

Demonstration 
and SGD 

OSCE and Formative 
assessment  

 

Laboratory Tutorials in General for Undergraduate and Postgraduate Residents 

of Rehmat Memorial Hospital: 

1. Introduction 

• Overview: This introductory session familiarizes students with the lab environment and 
protocols. 

• Objectives: 
o Understand lab safety procedures and emergency protocols. 
o Identify and learn the use of essential lab equipment and materials. 

• Content: 
o Lab Safety Guidelines: Proper attire (lab coats, gloves, safety glasses), emergency exits, 

and first aid. 
o Equipment Overview: Introduction to lathes, handpieces, casting machines, digital 

scanners, etc. 
o Material Handling: Overview of common materials (ceramics, resins, alloys) and their 

storage requirements. 
o Basic Procedures: Cleanliness, organization, and handling of tools and materials. 

2. Material Handling and Preparation 

• Overview: Learn how to handle and prepare dental materials for use in prosthetic fabrication. 
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• Objectives: 
o Gain proficiency in mixing, handling, and storing various materials. 

• Content: 
o Types of Materials: 

▪ Ceramics: Porcelain, zirconia (for crowns and veneers). 
▪ Resins: Acrylics (for dentures and temporary restorations). 
▪ Alloys: Noble and base metal alloys (for metal frameworks). 

o Mixing Techniques: Use of vacuum mixers and manual mixing methods. 
o Handling: Avoid contamination, use appropriate mixing tools. 
o Storage and Disposal: Proper storage conditions and waste disposal methods. 

3. Preparing Impressions 

• Overview: Techniques for obtaining accurate prosthetic models. 
• Objectives: 

o Master the process of model preparation. 
• Content: 

o Model Preparation: Pouring plaster or stone, trimming models. 

4. Fabrication of Crowns 

• Overview: Steps involved in creating dental crowns. 
• Objectives: 

o Learn the full process from tooth preparation to final fitting. 
• Content: 

o Tooth Preparation: Shaping the tooth to accommodate the crown. 
o Impression Taking: Capturing the prepared tooth and surrounding structures. 
o Wax-Up: Creating a wax model of the crown. 
o Casting or Milling: Using metal or ceramic materials to create the crown. 
o Finishing and Adjustments: Polishing and fitting the crown. 

5. Creating Bridges 

• Overview: Process of designing and fabricating dental bridges. 
• Objectives: 

o Understand the fabrication of fixed bridges for replacing multiple missing teeth. 
• Content: 

o Tooth Preparation: Preparing abutment teeth for bridge placement. 
o Impression and Framework Design: Capturing impressions and creating the bridge 

framework. 
o Try-In: Testing the bridge for fit and function. 
o Cementation: Final placement and adjustment of the bridge. 

6. Denture Fabrication 

• Overview: Creating complete and partial dentures. 
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• Objectives: 
o Develop skills in constructing removable prostheses. 

• Content: 
o Impression Techniques: Taking accurate impressions for dentures. 
o Denture Base Creation: Making the denture base using acrylic resins. 
o Teeth Setup: Positioning artificial teeth and adjusting occlusion. 
o Processing and Finishing: Curing the denture and final adjustments. 

7. Implant Prosthetics 

• Overview: Designing and fabricating prosthetics for dental implants. 
• Objectives: 

o Learn the process for creating implant-supported restorations. 
• Content: 

o Implant Impression Techniques: Capturing the position of dental implants. 
o Custom Abutment Design: Creating custom components that fit the implants. 
o Prosthetic Fabrication: Designing and fabricating implant-supported crowns and 

bridges. 
o Final Fitting: Ensuring proper fit and function. 

8. Maxillofacial Prosthetics 

• Overview: Fabrication of prosthetics for Maxillofacial Defects 
• Objectives: 

o Develop skills for creating Maxillary and Mandibular resection prostheses. 
• Content: 

o Design Considerations: Customizing prosthetics to match patient anatomy. 
o Material Selection: Using biocompatible materials. 
o Fabrication Techniques: Techniques for creating functional and aesthetically pleasing 

prostheses. 
o Fitting and Adjustment: Ensuring comfort and natural appearance. 

9. Quality Control and Troubleshooting 

• Overview: Techniques for ensuring the accuracy and quality of prosthetics. 
• Objectives: 

o Identify and resolve common issues in prosthetic fabrication. 
• Content: 

o Fit and Function Checks: Assessing and adjusting prosthetics for proper fit. 
o Common Problems: Identifying issues such as misfit or occlusal discrepancies. 
o Troubleshooting Techniques: Practical solutions for common fabrication problems. 
o Refinement Techniques: Adjustments and refinements for optimal results. 

10. Patient Communication and Care 

• Overview: Best practices for interacting with patients regarding prosthetics. 
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• Objectives: 
o Improve communication skills and patient management. 

• Content: 
o Patient Consultation: Discussing prosthetic options and expectations. 
o Handling Feedback: Addressing patient concerns and making adjustments. 
o Post-Procedure Care: Providing instructions for maintenance and care of prosthetics. 

These detailed tutorials provide a comprehensive guide for mastering the skills required in a 
prosthodontics lab, ensuring proficiency in both traditional and modern techniques for creating 
high-quality dental prosthetics. 

Safety Guidelines for the Prosthodontics Laboratories 

1. Personal Protective Equipment (PPE): 
o Wear Lab Coats: Always wear a lab coat to protect your clothing and skin from 

chemicals and debris. 
o Use Safety Glasses: Protect your eyes from dust, particles, and splashes. 
o Gloves: Use gloves to handle materials and avoid direct skin contact with 

chemicals and potentially hazardous substances. 
o Masks: Wear masks to prevent inhalation of dust and fumes, especially when 

working with materials that generate fine particles or volatile substances. 
2. Chemical Safety: 

o Proper Storage: Store chemicals and dental materials according to manufacturer 
instructions, in well-ventilated areas, and away from heat sources. 

o Handle with Care: Read and follow the Safety Data Sheets (SDS) for all materials 
used. Avoid direct skin and eye contact with chemicals. 

o Dispose of Waste Properly: Follow lab protocols for the disposal of chemical 
waste and other hazardous materials. Use designated containers for different 
types of waste. 

3. Equipment Safety: 
o Inspect Regularly: Regularly check equipment for damage or wear and ensure it 

is functioning correctly before use. 
o Use as Intended: Operate equipment according to manufacturer guidelines and 

training. Avoid improvising or using equipment for unintended purposes. 
o Maintain Cleanliness: Keep work surfaces and equipment clean and organized to 

prevent accidents and contamination. 
4. Fire and Emergency Procedures: 

o Know Emergency Exits: Familiarize yourself with the lab’s layout, including the 
locations of emergency exits and fire extinguishers. 

o Report Hazards: Immediately report any spills, leaks, or safety hazards to the lab 
supervisor. 

o Follow Protocols: Adhere to established fire and emergency protocols, including 
evacuation procedures and the use of safety equipment. 
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5. Ergonomics and Physical Safety: 
o Proper Posture: Maintain correct posture and use ergonomic equipment to 

prevent strain and injury during prolonged lab work. 
o Lift Safely: Use correct lifting techniques to avoid back injury when handling 

heavy materials or equipment. 
o Stay Alert: Avoid distractions and stay focused while working to reduce the risk 

of accidents and mistakes. 
6. Hygiene and Cleanliness: 

o Hand Washing: Wash hands thoroughly after handling materials, chemicals, or 
equipment, and before eating or touching your face. 

o Clean Work Areas: Regularly clean and disinfect work surfaces and tools to 
maintain a sanitary lab environment. 

o Avoid Eating or Drinking: Do not eat or drink in the lab to prevent contamination 
and exposure to hazardous substances. 

7. Training and Compliance: 
o Complete Training: Ensure that you have received proper training in lab safety 

procedures and the use of equipment before working in the lab. 
o Follow Guidelines: Adhere strictly to all safety guidelines and protocols 

established by the lab and regulatory bodies. 

By following these safety guidelines, you can help maintain a safe and efficient working 
environment in the prosthodontics lab, ensuring both personal well-being and the integrity of 
your work. 

List of Equipment and Materials for a Prosthodontics Lab 

1. Equipment: 

• Dental Lathes: 
o Purpose: For polishing and finishing dental prosthetics. 
o Details: Includes various attachments such as buffing wheels and brushes. 

• Dental Handpieces: 
o Purpose: To cut, shape, and finish dental materials. 
o Details: High-speed and low-speed handpieces with various burrs and tips. 

• Dental Presses: 
o Purpose: For pressing ceramics or other materials into molds. 
o Details: Hydraulic or mechanical presses designed for specific materials. 

• Casting Machines: 
o Purpose: For melting and casting metal alloys into prosthetic frameworks. 
o Details: Includes centrifugal or vacuum casting machines. 

• Dental Oven/Furnace: 
o Purpose: To heat materials for curing or sintering. 
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o Details: Must reach specific temperatures for different materials, such as 
ceramics and metal alloys. 

• Trimming Units: 
o Purpose: For trimming and adjusting prosthetic materials. 
o Details: Includes equipment for precision cutting and grinding. 

• Vacuum Mixer: 
o Purpose: To mix dental materials like gypsum or resins without air bubbles. 
o Details: Features a vacuum system to ensure thorough mixing. 

• Articulators: 
o Purpose: To simulate the jaw movements and occlusion for accurate prosthetic 

fitting. 
o Details: Adjustable models to replicate various bite conditions. 

• Micromotor Units: 
o Purpose: For precise adjustment and finishing of prosthetic components. 
o Details: Includes handpieces with adjustable speed and torque. 

2. Materials: 

• Dental Ceramics: 
o Purpose: For fabricating crowns, bridges, and veneers. 
o Details: Includes materials like porcelain, zirconia, and lithium disilicate. 

• Dental Alloys: 
o Purpose: For making metal frameworks for cast fixed and removable dental 

prostheses. 
o Details: Includes noble, base metal, and high noble alloys. 

• Acrylic Resins: 
o Purpose: For constructing dentures and temporary prosthetics. 
o Details: Includes heat-cured and cold-cured resins. 

• Impression Materials: 
o Purpose: To create accurate duplication of casts and dies. 
o Details: Includes alginate, polyvinyl siloxane (PVS), Agar, and polysulfide 

materials. 
• Gypsum Products: 

o Purpose: For creating dental models and casts. 
o Details: Includes dental plaster, stone, and high-strength stone. 

• Adhesives and Cements: 
o Purpose: For bonding prosthetic components to natural teeth or implants. 
o Details: Includes resin cements, glass ionomer cements, and temporary 

adhesives. 
• Polishing Materials: 

o Purpose: For finishing and polishing prosthetics. 
o Details: Includes polishing powders, brushes, and abrasive discs. 

• Denture Base Materials: 
o Purpose: For constructing the base of removable dentures. 
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o Details: Includes acrylic resins and thermoplastic materials. 
• Relining Materials: 

o Purpose: To adjust the fit of existing dentures. 
o Details: Includes soft and hard reline materials. 

• Waxes: 
o Purpose: For making patterns and adjusting prosthetic designs. 
o Details: Includes pattern waxes, baseplate waxes, and utility waxes. 

• Models and Dies: 
o Purpose: For creating accurate representations of teeth and oral structures. 
o Details: Includes dental stone models and working dies. 

• Plaster Spatulas and Mixing Bowls: 
o Purpose: For mixing and handling plaster and other materials. 
o Details: Includes stainless steel or plastic spatulas and mixing bowls. 

This comprehensive list ensures that a prosthodontics lab is well-equipped to handle the 
various tasks involved in fabricating high-quality prosthetic devices, supporting both precision 
and efficiency in dental care. 

Categories of Prosthodontics Laboratories 

1. General Prosthodontics Laboratory: 
o Purpose: Focuses on the fabrication of standard prostheses like removable  

partial and complete dental prostheses in PMMA materials. 
o Services: Includes routine tasks like poring of impressions, fabrication of models, 

and the production of various acrylic material prostheses. 
o Features: Equipped with basic dental lab tools, materials, and equipment for 

general prosthetic work. 
2. Implant Prosthodontics Laboratory: Part of Ceramic and Casting lab at RMH 

o Purpose: Specializes in the design and fabrication of prosthetics that are 
supported by dental implants. 

o Services: Includes creating implant-supported crowns, bridges, overdentures, 
and custom abutments. 

o Features: Advanced tools for precision work, including implant planning 
software and specialized implant components. 

Ceramic and casting Laboratory 

3. Ceramic Prosthodontics Laboratory: 
o Purpose: Dedicated to the creation of ceramic-based prosthetics for aesthetic 

and functional purposes. 
o Services: Produces Cast metal crowns, PFM crowns, veneers, inlays, onlays, and 

all ceramic restorations. 
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o Features: High-temperature furnaces, ceramic mills, and various types of 
ceramic materials. 

4. Removable Prosthodontics: 
o Purpose: Focuses on the fabrication of removable dental prostheses such as 

complete dentures, partial dentures. 
o Services: Includes the design, adjustment, and fitting of removable prosthetics to 

ensure comfort and functionality. 
o Features: Includes equipment for acrylic processing, denture base material 

handling, and reline materials. 
5. Fixed Prosthodontics: 

o Purpose: Specializes in fixed prosthetics that are permanently affixed to teeth or 
implants. 

o Services: Produces crowns, bridges, and other fixed restorations with a focus on 
durability and precision. 

o Features: High-precision equipment for metal and ceramic restorations, 
including casting machines and milling units. 

Each category of prosthodontics laboratory serves a specific function within the field, allowing 
for specialization and expertise in various aspects of prosthetic design and fabrication. By 
understanding these categories, dental professionals can better address the diverse needs of 
their patients and contribute to advancements in prosthodontic care. 
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PROSTHODONTIC LABORATORY GLIMPSE  
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Figure 1 ELECTRICAL INDUCTION CASTING UNIT (FORNAX T FROM BEGO) 
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Figure 2 COMBINATION BLASTER 
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Figure 3 ELTROPOL 300 
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Figure 4 MOTOVA 100 VACCUM MIXER 
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Figure 5 PROGRAMAT EP 3000 (PRESS FURNACE) 
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Figure 6 MIDITHERM 100 MP (PREHEAT FURNACE) 
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Figure 7 ULTRASONIC BATH 
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Figure 8 VACCUM PUMP FOR PRESS FURNACE 
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Figure 9 WHIP MIX 3000 SERIES ARTICULATORS 
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Figure 10 HANGING ENGINE 
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Figure 11 MODEL TRIMMER 

Figure 12 VIBRATOR 
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Figure 13 HIGH TORQUE MICRO MOTOR 
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Figure 14 MILLING UNIT 
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Figure 15 DENTAL SURVEYOR WITH MILLING MACHINE 

USED FOR CREATING MILLED CROWNS AND SURVEYING OF CASTS AND PROSTHESES  
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USED FOR CREATING TEMPLATES AND SPLINTS 

 

 

 

Figure 16 VACCUM FORMING MACHINE 
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USED FOR HEAT PROCESSING OF PMMA DENTURES 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

FULL CROWN MODULE FOR FINAL YEAR 

BDS CLASS 

Figure 17 POLYMERIZING MACHINE 
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I. Module Information 
In level 1 of the Full Crown Module, we are going to apply 
all the principles of preparing tooth to receive a full crown 
restoration. You will be guided with the step by step 
procedures in preparing tooth #30 (Fig. 1) that is going to 
be restored with a Full Gold Crown (FGC) (Fig. 2). An 
extension of the exercise is also included for further 
practice and efficiency. 

 

 

Fig. 1. Pre-operative photo of tooth #30 Fig. 2. Prepared tooth #30 to receive FGC 
restoration 

 

II. Setting up of the Articulated Teeth 

Since this is a simulated exercise, tooth preparation should be done on a 
Frasaco ® Model mounted on the simulator. 

 
1. Get a typhodont tooth # 30. 

2. You may also start setting up for your extensions and mount teeth # 12 and #8 

3. Screw it on the space provided. 

4. Make an alginate impression and pour it with the microstone. 

5. Mount the articulator in the simulated patient. 

6. Prepare silicone putty matrices of the tooth and the adjacent teeth 

7. Prepare your instruments (handpiece, burs and mouth mirrors, etc,) 

Full Crown Module 
Learner Level 1 
Mastery of Tooth Preparation 

Restoration / Tooth # 
Full Gold Crown (FGC) / 30 
Extensions: 
Porcelain Fused to Metal (PFM) / 12 
All Ceramic / 8 

 

Estimated Set Up Time: 30 mins 
Estimated Completion Time: 6 hours 
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8. Have the evaluation criteria with you. 
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Clinical Relevance 

As with any fixed prosthodontic procedure, you should always have a diagnostic cast to visualize 
your planned procedure. The silicone matrix will guide you during preparation as well as help you 
determine the adequacy of your tooth reduction. Take note that in some instances, silicone 
matrix may not be the best technique to use to evaluate your preparation. Other techniques, like 
using a vacuum-formed matrix may be more practical especially on teeth that are tilted, rotated or 
deviated from normal position. We will deal with these kinds of situation in the succeeding levels 
of the Full Crown Module. 

III. Preparing Tooth for Full Crown Restoration 

In the succeeding steps, we will be reducing the tooth structure per tooth surface. 
Although the sequence of surface to be reduced may vary according to 
operator’s preference, our recommended steps would focus more on the goal(s) 
of each procedure and the amount of tooth structure to be reduced. As you begin 
your tooth preparation, read the full crown evaluation matrix to guide you in 
applying the principles of the tooth preparation. 

 

Instructor’s Note 

Full Crown Preparation requires the understanding of the fundamental principles. As a review, 
these are: 

a. Conservation of tooth structure 

• Avoid weakening the tooth unnecessarily. 

• Avoid compromising the pulp. 
b. Resistance form 

• Prevent dislodgment of the restoration by apical or obliquely-directed forces. 
c. Retention form 

• Prevent dislodgement of the restoration by forces along the path of insertion, 
including the long axis of the tooth 

d. Structural durability. 

• Provide enough space for the crown which is sufficiently thick to prevent 
fracture, distortion or perforation. 

e. Marginal integrity 

• Prepare a finish line to accommodate robust margin with close adaptation to 
minimize microleakage. 

f. Preservation of the periodontium 

• Shape the preparation such that the crown is not over contoured and its 
margin is accessible for optimal oral hygiene. 

g. Esthetic Considerations 

• Create sufficient space for esthetic veneers where indicated 

 
Make sure these principles make sense to you for they will surely guide you in your procedures. 
If you need further explanations of these principles, don’t hesitate to ask your instructor. 
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A. Occlusal Surface Reduction 

The goal of occlusal reduction is to provide 1.0 mm uniform reduction of occlusal 

surface and following the contour of the tooth. This can be accomplished with the 

help of depth grooves. 

1. With your round-end tapered diamond bur, place the depth grooves (Fig.3) in the 

following areas: 

a. primary development grooves 

b. crest of the trianglular ridges 

 

Fig. 3. Occlusal Surface Depth Grooves/ 
Guides 

 

2. Orient the bur parallel to the inner inclines. 

3. With the sweeping movement, proceed to remove occlusal tooth structure to the 

predetermined depth by removing the islands of tooth structure between depth 

grooves. 
4. Follow the up and down contours of the ridge and cusps inclines (Fig. 4). 

a. Occlusal morphology is never flat. 

b. Achieve Occlusal Planar Reduction- 

-occlusal reduction following the planar contours of the tooth 
as they are presented pre-operatively. 

 

Fig. 4. Occlusal Planar Reduction 
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5. Verify the uniformity and the amount of occlusal reduction (Fig 5). This can 

be done either by: 

a. The silicone putty matrix 

b. Articulating the maxillary and the mandibular arch 

c. A softened piece of wax 
 

Fig. 5. Occlusal Surface Reduction 

 

Clinical Relevance 

The amount of tooth structure removal including the amount of occlusal reduction depends on the 
type of restoration. For FGC, 1.0 mm reduction should be adequate to provide adequate space 
for the metal thickness without interfering with occlusion. However, in actual clinical cases, the 
clearance may vary and may require more tooth structure removal. You can use any of the 
suggested techniques to verify the adequacy of your reduction. 

 

B. Buccal and Lingual Surfaces Reductions 

The goals of Buccal and Lingual reductions are to remove adequate amount of teeth 

structures to (1) remove the natural undercut contour of the tooth and (2) 

achieve 6 degrees total occlusal convergence. 

6. With your round-end tapered diamond bur, place the depth grooves in the 

following areas of the Buccal surface and extend apically upto 1.0 mm to the 

margin of the gingiva (Fig. 6). 

a. development groove(s) 

b. line angle(s) 
 

Fig. 6. Buccal Surface Depth Grooves / 
Guides 



73 

 

 

7. Orient the bur at 3 degrees from the long axis of the tooth. 

8. With the sweeping movement, proceed to remove the buccal tooth 

structures at a predetermined depth by removing the islands of tooth 

structure between depth grooves. 

9. Make sure you remove all the natural undercut on unprepared tooth (Fig. 

7). 
 

 

Fig. 7. Removal of Undercuts 

 
 
 
 
 
 

 

10. Re-orient your bur angulation to reduce the second plane of the buccal 

surface. 
11. Follow the outline of the unprepared buccal contours (Fig. 8). 

 
 
 
 
 

 

Fig. 8. Second Plane of Buccal Surface 
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12. Verify the uniformity and the amount of buccal reduction (Fig. 9) by: 

a. The silicone putty matrix 

 

Fig. 9. Buccal Surface Reduction 

 

 

13. Repeat the same procedure on the lingual surface making sure that the orientation 

of bur is at 3 degrees and extending the reduction apically upto 

1.0 mm to the margin of the gingiva. There is, however, no second plane 

for the lingual surface (Fig. 10) 
 

Fig. 10. Lingual Surface Reduction 

 

 

14.  Verify the removal of undercut (Fig. 11) and the amount of lingual 

reduction by: 

a. The silicone putty matrix 

 

Fig. 11. Removal of Undercut 
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15.  At this point we can begin developing our cervical margin by extending apically 

the margin from 1.0 mm to 0.5mm above the margin of the gingiva. The 

margin configuration is chamfer. However, completion of the cervical margin 

preparation can be done after reduction of all axial surfaces of the tooth. 

 
 

C. Proximal Surface Reduction 

The goals of proximal reduction are to (1) eliminate proximal contact with the 

adjacent teeth, and (2) create sufficient convergence to the occlusal surface. 

16. Initial proximal cuts can be made with a smaller diameter round-end 

tapered diamond bur (Fig.12). 
 

Fig. 12. Initial Proximal Reduction with 
smaller diameter bur 

 

17.  In a ‘sawing motion’ the thin diameter diamond bur is worked through the 

proximal area in occlusogingival and buccolingual direction. You can do this 

both in the mesial and distal surfaces. 

18. Avoid contact with the adjacent teeth. 

19. Once sufficient maneuvering room has been obtained, use the larger diameter 

round-end diamond bur to plane the walls and extending apically forming the 

chamfer margin at 0.5 mm above the margins of the gingiva (Fig. 13). 
 

 

Fig. 13. Proximal Reduction with larger 
diameter bur 
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20. Maintain the taper of each surface at 3 degrees. 

21. Verify the uniformity and the amount of proximal reduction by visually 

examining the 3 degrees taper, the 0.5mm chamfer margin and absence of tooth 

contact on the adjacent teeth (Fig. 14). 

 

Fig. 14. Proximal Surface Reduction 

 
 

 

D. Functional Cusp Bevel 

The goal of functional cusp bevel is to reduce further the cuspal height by 0.5 mm 

on the functional cusp to provide adequate thickness of the restorative material 

on the area of significant functional loading. 

22. Using the round-end tapered bur, depth grooves are placed at 45 degrees to the 

long axis of the tooth at the line angle created between the second plane of the 

buccal surface and occlusal surface (Fig. 15). 
 

Fig. 15. Bur Angulation for Functional 
Cusp Bevel 

 

 

23. With the sweeping movement, proceed to remove tooth structure to the 

predetermined depth by removing the islands of tooth structure between depth 

grooves. 
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24. Follow the up and down contours of the cusp heights. 

25. A wide bevel should have been created on the area (Fig. 16). 
 

 
Fig. 16. Functional Cusp Bevel 

 
 
 

 

E. Margin Preparation 

The goal of margin preparation is to establish a visible termination of the 

preparation that provides a definite finish line configuration. A chamfer 

configuration is required for FGC. The dimension is 0.5 mm and is placed 

0.5mm supragingival all around the cervical area of the prepared tooth. 

26. With a depth of 0.5mm, placed the round-end tapered bur 0.5 mm above the 

margin of the gingiva and define the rough removal of teeth structure previously 

performed along the cervical margin of the tooth. 
27. Follow the contour of the margin of the gingiva. 

28. Remove any rough and uneven surface along the margin. 

29. Assure a smooth, even, definite chamfer margin (Fig. 17). 
 

 

Fig. 17. Chamfer Margin Preparation 
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F. Finishing the Preparation 

The goals of finishing the preparation are to (1)establish a smooth preparation 

devoid of irregularities (2) establish a well-defined and smooth margin 

configuration. 

30. With the round-end tapered bur, smoothen all the axial surfaces of the 

preparation particularly removing all surface irregularities. 

31. Round off all the sharp corners and areas 

32. For the margins, use the round-end tapered finishing bur (fine-grit), to remove 

surface irregularities and provide smooth and well-defined margin finish 

(Fig.18). 

 

Fig. 18. Finishing the Preparation 

 

 

Fig. 19 A. Buccal View Fig. 19 B. Lingual View 

 
 

 
Fig. 19 A to C. 

Tooth Preparation on Tooth # 30 
to receive Full Gold Crown 

 
 
 
 
 

 
Fig. 19 C. Occlusal Vie
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General Features of Full Gold Crown 

(FGC) Preparation for Posterior 

Teeth 

Occlusal Reduction 

• 1.0 mm 
• Provide Adequate 

Occlusal Clearance 

• Occlusal Planar 
Reduction 

FGC #30 Chamfer Margin (Buccal) 

0.5 mm reduction 
0.5 mm above the margin of 
the gingiva 

Chamfer Margin (Lingual) 

0.5 mm reduction 
0.5 mm above the 
margin of the gingiva 

Buccal Reduction 

Remove anatomical 
undercut 

3-degree taper 

Lingual Reduction 

Remove anatomical 
undercut 

3-degree taper 

Second Plane of Buccal 

Reduction 

Follows the anatomical 
contour 

Functional Cusp Bevel 

Additional 0.5 mm reduction 
Located at Functional Cusp 

Preparation Finish 

Remove sharp area 

Smooth the surfaces 

Chamfer Margin (Interproxima) 

• Follows the anatomical 
contour of the margin of 
gingiva 

• Provide smooth transition 
in the interproximal area 
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IV. Evaluating the Preparation 
Check your preparation using your silicone putty matrix. Visually inspect your 
preparation and evaluate your reductions on all the surfaces. Use the evaluation 
criteria. Below are some guide questions that may be helpful to determine the 
‘correctness” of your preparation. You may go back to your preparation if there is 
a need to modify. 

 
1. Occlusal Reduction 

a. Do you have 1.0 mm occlusal reduction? More? Less? 

b. Did you follow the contours of the occlusal surface? Is it flat? 

2. Buccal and Lingual Reductions 

a. Is there an undercut left/ created? 

b. Do you have 3 degrees taper on each surface? More? Less? 

c. Do you have the second plane on your buccal surface? 

3. Proximal Reduction 

a. Did you eliminate the contact with the adjacent teeth? 

b. Do you have sufficient occlusal convergence? 

4. Functional Cusp Bevel 

a. Did you provide an additional 0.5 mm reduction on the 

functional cusp? 

b. Is it located in the area where functional loading occur? 

5. Margin Preparation 

a. Do you have a 0.5 mm chamfer margin configuration? 

b. Is located 0.5 mm above the margin of the gingiva and following its 

contour? 

6. Finishing the preparation 

a. Is your preparation smooth and devoid of irregularities? 

b. Is your margin well-defined and smooth 

 
 
 

CONGRATULATIONS! You made it! You have finished Level 1 of the Full 
Crown Module. You may proceed doing the Module Extensions. In the 
extensions, you will prepare different teeth to receive different type of 
restorations. This will expand your understanding of the principles that were 
covered in this module and provide you with further practice and develop 
efficiency. Carry on! 
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Instructor’s Notes on Module Extensions Level 1 

The module extensions in level 1 are designed to further enhance your dexterity skills in teeth 
preparation not only for posterior teeth but also for anterior teeth. Also more importantly, for you 
to have an understanding of the difference of the preparation design for the specific type of 
restorative material (FGC, PFM, all-ceramic). In a nut-shell, each preparation varies in the 
amount of tooth reduction and the margin design, and I want you to take note of that. 

 

Porcelain Fused to Metal (PFM) / 12 

1. Set up your articulated tooth. Fabricate a silicone index. 

2. Prepare your tooth. The preparation for full crown on tooth #12 to receive a 

PFM follows the same steps and sequence as the preparation for FGC in this 

module. However, the amount of reduction is generally greater than FGC. 

The following are the major differences: 

a. Occlusal reduction – 1.5 mm 

b. Buccal reductions- 

- 1.3 mm and 3-degree taper 

- Two-plane reduction required 

c. Lingual reductions- 1.0 mm and 3-dgree taper 

d. Proximal reductions- no proximal contact, no undercut and 

sufficient convergence 

e. Functional cusp bevel- 0.5 mm more on the functional cusp 

f. Margin preparation- 

- 1.3 mm shoulder margin on the facial 
- 0.5 mm chamfer margin on the lingual 

- 0.5 mm above the margin of gingiva 

- Smooth transition of chamfer and shoulder margins 

along the interproximal area 

g.  Finishing your preparation – round off sharp angles and provide a 

smooth finish on the tooth. 

3. Evaluate your preparation 
 

 

Clinical Relevance 

Porcelain Fused to Metal (PFM) crown is a restoration that covers the entire clinical crown of a 
tooth with both metal and porcelain material. Porcelain is incorporated in the area where there is 
esthetic concern. This is generally on the labial area, proximal area (most often on the mesial), 
occlusal area but rarely on the lingual cervical area. The porcelain coverage thus requires more 
teeth reduction to provide adequate thickness for strength and esthetics. Minimal tooth reduction 
is required on the lingual where there is no porcelain coverage and thus conserves more tooth 
structures. 
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PFM #12 

Occlusal Reduction 

1.5 mm 
Provide Adequate 
Occlusal Clearance 

Occlusal Planar 
Reduction 

Functional Cusp Bevel 

Additional 0.5 mm 
reduction 

Located at 
Functional Cusp 

Second Plane of Buccal 

Reduction 

Follows the anatomical 
contour 

Lingual Reduction 

Remove anatomical 
undercut 
3-degree taper 

Buccal Reduction 

Remove anatomical 
undercut 
3-degree taper 

Chamfer Margin (Lingual) 

0.5 mm reduction 
0.5 mm above the 
margin of the gingiva 

Shoulder Margin (Buccal) 

1.3 mm reduction 
0.5 mm above the margin of 
the gingiva 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

General Features of Porcelain Fused to Metal (PFM) Crown 

Preparation for Posterior Teeth 

Margin Junction (Interproxima) 

• Follows the anatomical 
contour of the margin of 
gingiva 

• Provide smooth transition 
between shoulder and 
chamfer in the interproximal 
area 

Preparation Finish 

• Remove sharp area 

• Smooth the surfaces 
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All Ceramic Crown / 8 

 
1. Set up your articulated tooth. Fabricate a silicone index. 

2. Prepare your tooth. The preparation for full crown on tooth #8 to receive an 

All Ceramic restoration follows the same steps and sequence as the 

preparation for FGC in this module. However, the amount of reduction is 

generally greater than FGC. The following are the major differences: 

a. Incisal reduction – 2.0 mm 

b. Labial reductions- 

-1.5 mm and 3-degree taper 
-Two-plane labial reduction required 

c. Lingual Fossa reductions- 1.3 mm 

d. Cingulum Reduction- 1.5 mm on margin and preserve as much 

cingulum height 

e. Proximal reductions- no proximal contact, no undercut and 

sufficient convergence 

f. Margin preparation- 

- 1.5 mm shoulder margin on the labial 

- 1.5 mm shoulder margin on the lingual 

- 0.5 mm above the margin of gingiva 

- Smooth transition margins along the 

interproximal area 

g. Finishing your preparation – round off sharp angles and provide a 

smooth finish on the tooth. 
h. Evaluate your preparation 

 
 
 

 

Clinical Relevance 

All ceramic restoration is an esthetic restoration. It is a restoration of choice for patients that 
demands higher esthetic requirements. Esthetics can be achieved with this type of restoration 
because unlike PFM, it does not have a metal substructure that affects the light translucency and 
can have the potential to mimic the translucency of a natural tooth. However, the main drawback 
of this restoration is its fracture resistance. It fractures easily thus care should be done in 
preparing the tooth and you should provide adequate thickness of porcelain for strength. Its use 
is recommended for anterior teeth though it can also be indicated for posterior teeth in well 
selected clinical cases. 



 

 
 

 

 
 

 

 
General Features of All 

Ceramic Crown 

Preparation for 

Anterior Teeth 

 

Margin Junction (Interproxima) 

• Follows the anatomical 
contour of the margin of 
gingiva 

• Provide smooth transition in 
the interproximal area 

ALL CERAMIC #8 

Preparation Finish 

Remove sharp area 

Smooth the surfaces 

Second Plane of Labial 

Reduction 

Follows the anatomical 
contour 

Lingual Fossa Reduction 

1.3 mm reduction 

Labial Reduction 

Remove anatomical 
undercut 
3-degree taper 

Cingulum Reduction 

Preserve Cingulum 
Height and taper 

Shoulder Margin (Lingual) 

1.5 mm reduction 
0.5 mm above the 
margin of the gingiva 

Shoulder Margin (Buccal) 

1.5 mm reduction 
0.5 mm above the 
margin of the gingiva 

Incisal Reduction 

• 2.0 mm 
• Provide Adequate Incisal 

Clearance 


