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Background

- Silicone oil aerosol spray is widely used as a
lubricant in medical industry.
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- Used by anesthesiologists §
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 Lubricant applied to inside and
outside of tubes during operations
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Figure 1 — RUSCH silicone oil
lubricant aerosol spray (“Rusch
Silkospray”, 2011)
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Some Devices Needing Lubrication

- Fiber optic bronchoscopes

- Single and double lumen

endotracheal tubes

- Airway exchange catheters

« Aintree intubation catheters

Figure 2 — Bronchoscope

- Laryngeal mask airways

« Bronchial blockers



Problem Statement

- Current method of application causes:
= Slippery work environment
= Risk for cryogenic burns
> Release of particles into air that can be inhaled

- A different effective method of
applying the silicone oil
lubricant is sought.



Existing Devices

Figure 3 — Brush applicator for silicone oil
lubricant (Tool Shack, 2011)

» Do not work with lubricant UW hospital uses
« Expensive

Figure 4 — Syringe Lubricant Applicator Figure 5 — Automatic silicone oil spray chamber
(High Island Health, 2011) (McClellan Automation System, 2011)



Motivation & Client Requirements

- Eliminate/reduce potential hazards in the OR
- Compatible with the current spray
- Coat inside and outside of a tube/scope

» Portable



Enclosed Box Design

« Features:
» 'Works with current spray
= Minimizes overspray

= Can lubricate inside and
outside

= Disposable

= Gaskets and pull tab to
contain the spray

Figure 5. The Enclosed Box Design



First Prototype

 Features:

= Three holes to allow for
even coating of tubes

o Problems:

= Does not fit onto the
can

= Qverall too large
= Nozzle opening through
Figure 6. The First Prototype the tOp




Second Prototype

 Features:

» Step design allows for
increased access to the nozzle

= Eliminates back-spray
s Testing is promising
+ Reduces overspray from
5900 cm? to 0 cm?

- Effectively coats inside and
outside

- Problems:

Gasket material too stiff
Sharp corners and edges
Cannot fully access the nozzle
Difficult to manufacture
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Figure 7. The second prototype
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Third Prototype

 Features:

= Two pieces — able to
injection mold

Slanted top instead of step
Rounded corners

Tapered

Nozzle is accessible
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« Problems:

= Does not promote effective
air flow

= Does not fit onto the can

Figure 8. The third prototype



Fourth Prototype

 Features:
= Bottom fits on can
= Holes moved back

= Lip for stronger
attachment

o Problems:
= To be determined

Figure 9. The fourth prototype



Materials - Body

_ Weight PC PMMA HDPE LDPE PET ABS PP

Cost 5 2 1 5 3 5 4 5
FDA Approved 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Transparency 1 1 1 0.5 0.5 0.5 0.5 0.5
Young’s 1.5 1 15 15 025 025 05 125
Modulus
Total 10 6.5 6 9.5 625 825 75 9.25

Table 1. Design matrix for the body material



Materials - Gasket

Silicone Nitrile
Rubber Rubber

Weight PTFE Neoprene

Cost 5 4 1 5 3
FDA Approved 2.5 2.5 1 2.5 2

Young’s Modulus 2.5 5 1.5 2.25 2

Total 10 7 3.5 9.75 7

Table 2. Design matrix for the gasket material



Future Work

- Print and test fourth prototype
« Contact manufacturers

« Burrill Competition
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