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Problem Statement

● Develop a dislodgement resistant 
cap for endoscopic procedures

● Endoscopic cap is a small 
attachment, generally < 12mm 
diameter

● Dislodgement of the cap 
significantly prolongs the 
operation

Figure 1: Olympus EVIS EXERA III Gastroscope [1] 
[2]

Figure 2: Example endoscope biopsy [3]
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Background Research 

● Specific type of endoscopy

● Current dislodgement prevention techniques

● Retrieval methods for a dislodged cap

● Additional benefits of endoscopic caps

Figure 3 endoscopic cap in use [4] 

Figure 4  view from endoscope with 
cap attachment  [5] 
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Competing Designs

Figure 5 shown above, soft distal cap 
with short bevel. 
Figure 6 shown at top right favored cap 
design, less flexible material, longer 
viewing field and beveled end.
Figure 7 shown bottom right, shorter 
cap with more flexible material

● Three current caps used by client

● Varying in flexibility and length

● Client prefers the more rigid 
material with longer length for 
better viewing field

● Client prefers beveled end for 
enhanced maneuverability 
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Competing Designs
● MAJ-2315 Disposable Distal Cap

● Single use

● Does not contain natural rubber latex

● Halo cap

● Discontinued

 

Figure 8 shown 
above: MAJ-2315 
Disposable Distal 
Cap [4]

Figure 9 shown on 
the left: Halo cap 
[6]
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Summary product design specification

● 10.2 mm diameter

● Dislodgement resistant

● Detachable and reattachable

● Sterilizable

● Specific shape with a beveled end

● Rigid and safe material

● Withstand bodily conditions

● Reusable

Figure 10: diagram of gastroscopy procedure [4]
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Design 1: Internal Flaps
Pros: 

● Single piece to reduce risk of breakage in use
● Ease in attachment and detachment
● Reusable

Cons: 

● Difficult to fabricate
● Precise design and measurements

Figure 11: Internal Flaps schematic
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Design 2: Internal Band
Pros: 

● Dislodgement resistance

Cons: 

● Intricate fabitration
● Two parts leads a higher risk of breakage 
● Band is not reusable

Figure 12: Internal band schematic
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Design 3: External Band
Pros:

●  Simplest design
●  Ease of fabrication

Cons: 

● Increased risk of dislodgement
● Band is not reusable

Figure 13: External band schematic
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Design matrix

● Overall winner: 
Internal Flaps Design

● Scoring highest in:
○ Dislodgement 

resistance
○ Patient safety
○ Attachment and 

Detachment
○ Reusability
○ Cost
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Future work
We expect a variety of unique challenges with this project

● The type of material we use to fabricate our cap is very restricted. We will need to 
research potential materials extensively.

● The fabrication methods we can use are also restricted. We will need to research 
fabrication methods that can be done on a small scale with our possible materials.

● We will need to begin designing a testing procedure that produces accurate and 
relevant dislodgement resistance testing results by comparing the current cap and our 
design.
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