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Canine Mandibular Fracture and Current Treatment 

● Approximately 90% of maxillofacial injuries in 

dogs are mandibular fractures 

● Most commonly occur at the mandibular 

carnassial tooth [1]

● Stabilized through surgical repair

○ Multiple anesthetic events; expensive [2]

● Tape muzzles

○ Pressure on fracture site 

[3]



5

Problem Statement
Our client is in need of a nylon muzzle that provides superior 

support over the standard tape muzzle

● Must evenly distribute the forces exerted by a dog bite

○ 620.33-1,091.1 N [4]

● Quantitatively prove nylon muzzle provides more stability

○ Finite element analysis

○ Cantilever and suspension bridge mechanics 
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Product Design Specifications
Performance Requirements:

● Distributes the force throughout the mandible

● Nylon muzzle vs. tape muzzle

Safety:

● Allows dog to perform necessary functions

● Does not disrupt blood supply to oral tissues

● Washable

Size:

● Three sizes

● Adjustable strap
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Design 1: Zipper
Design Description:

● Muzzle featuring zipper on sides of 

mouth with mesh underlayer

Pros/Cons:

● (+) Allows movement for eating and 

drinking

● (-) Zipper may be difficult to open 

and close
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Design 2: Mesh
Design Description:

● Nylon bottom piece and mesh top piece

● Overhead strap buckles in the back

Pros/Cons:

● (+) Allows better breathability

● (+) Can prevent build up under muzzle

● (-) Mesh may rip

● (-) Loses support in top piece
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Design 3: Molar
Design Description:

● Muzzle with open areas around molar 

area of jaws

● Overhead strap between eyes and ears

Pros/Cons:

● (+/-) Avoids putting pressure on molar 

areas

● (-) Overhead strap may slip or be 

difficult to put on
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Design Matrix
Designs Criteria 
(*weight)

Design One
Zipper

Design Two
Mesh

Design Three
Molar

Existing Design
Tape

Safety (25) 9/10 22.5 9/10 22.5 4/10 10 3/10 7.5

Support (25) 8/10 20 8/10 20 6/10 15 0/10 0

Ergonomics (15) 7/10 10.5 8/10 12 5/10 7.5 1/10 1.5

Adjustability (15) 8/10 12 7/10 10.5 6/10 9 7/10 10.5

Material (10) 9/10 9 9/10 9 9/10 9 2/10 2

Cost (5) 6/10 3 8/10 4 8/10 4 10/10 5

Ease of use (5) 8/10 4 7/10 3.5 5/10 2.5 3/10 1.5

Total (100) 81 81.5 57 28

Proposed Final Design: Mesh

● Design Criteria
● Combination of designs
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Future Work
● Construct model of canine cadaver mandible

○ FEA analysis of bite forces 

● Assemble prototype

○ Proper size with dimensions 

○ Create testable model of muzzle 

● Conduct FEA on mandible with muzzle constraints

○ Analyze stress concentrations on cadaver

● Help prove muzzle capabilities 

FEA analysis on simplified 

mandible [5]
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Questions?



University of Wisconsin - Madison
Biomedical Engineering Design Courses

INTELLECTUAL PROPERTY STATEMENT
 By watching - you agree that:

All information provided by individuals or Design Project Groups during this or subsequent presentations is the 
property of the researchers presenting this information. In addition, any information provided herein may 
include results sponsored by and provided to a member of a company. The information of provided is for a 
class and is being reviewed for educational purposes only. 

Anyone to whom this information is disclosed: 

1) Agrees to use this information solely for purposes related to this review; 

2) Agrees not to use this information for any other purpose unless given written approval in advance by 
the Project Group, the Client, and the Advisor. 

3) Agrees to keep this information in confidence until the relevant parties listed in Part (2) above have 
evaluated and secured any applicable intellectual property rights in this information.

4) Continued attendance at this presentation constitutes compliance with this agreement. 


