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Background Objective Requirements Future Work
. Surgical plume is a hazardous byproduct of » Design an ergonomic, functional, v' 90% surgical plume capture » Battery powered
electrosurgery and is typically captured using and all-in-one monopolar surgical v 1 Hour operation at 25% duty cycle * RF activation
large, cumbersome smoke evacuation systems. pencil attachment capable of v' Comfortable, ambidextrous handle « Disposable vs. Reusable (Autoclave)
The team has innovated a hand-held solution, plume capture and filtration v Low profile/clear line-of-sight * Sound mitigation
eliminating the trip and entanglement hazards of 1 RF activation with surgical generator » Custom micro-blower capable of 4.0 kPa
v Manual controls pressure rise at Medtronic set flow requir

traditional plume evacuator tubing
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Ergonomics/HF Testing =
» Ambidextrous design E3810 Attachment -

Surgical Pencil

* Filtered plume not to discharge in surgeon's face or
patient's cavity

* Line-of-sight of pencil tip maintained by surgeon

* Wrist movement is not hindered by device

« Center of gravity designed as close to center of the
hand as possible

* Minimized Weight

Prototypes = Figure (4)

Final Design

Controls

« Button activated speed control
Figure (1) * Placement of button maintains ambidextrous use
Blue Whale - * Arduino Nano microcontroller

« Micro ESC and logic

Figure (2)
Dremel Handle

Figure (5)

Figure (3) Cross-Sectional Flow Path

Ergonomic Design #1

Testing and analysis

. Consisted of two main tests: Shetoi)l |- Max (o Filier| Pust-Filtas | Dalta] . O™OKE Smoke PTFE vs Fiberglass ULPA Filters During
1.) Medtronic’s plume capture testing method LEOtONVDe R Maaral (IR epat [y (me R At | Capters Smoke Accumilation
(sLpm) SuvivalTime | Percentage
to test the smoke capture percentage of the 25
device ’ . ﬂ 2525 Clean|69.7  [2.82  |2.99 0.17 |Filter Leak g
2.) Pressure drop across filter vs flow rate at 4  |PTFE Dirty [58.2 2.1 2.63 0.53 |Failure 100.01% P
different smoke capture intervals 25 x 25 =
PTFE § 1.5
(Improved Clean|51.6 2.54 3.03 0.45 E
—— 25X 25 x 20mm Filter Cartridge 5 Sealing) Dirty |31.8 1.02 3.15 2.13 |5 min 100.019% s
Blower and Filter Casing g
™~ 52 x 52 Clean|58 2.8 2.92 0.12 o
- H— Blower Housing 6 PTFE Dirty |7.8 2 3.2 3 5 min Not Tested E 0>
E3810 Attachment with Surgical Pencil é_"f
25 x 25 Clean|54 2.7 3.2 0.5
Pressure Gauge Taps Ehardiaas . Not Tested 0 5 10 15 20 25 30 35 40 45 50

Flow Rate (sLpm)

Figure (9) Diagram of testing device

a@=Fiberglass ULPA (15-min Smoke Accumilation) PTFE ULPA (5-min Smoke Accumilation)
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