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Mission
Evacuate harmful surgical smoke generated by

electrosurgical pencils using a handheld device,
eliminating the need for external filtration systems.
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FIOW Path Smoke becomes filtered air /

¥ . CO35A Motor
Specifications
Integrated brushless ) )
Conform to ISO Standard 16571 Monopolar Filter Housing motor and impeller Motor Housing Backing
. . . | |
Ach.leves a.t least 90% smoke plume capture Pencil Holds the potted filter \  SYstem Protects users from hot
during active use | | Used in and redirects air flow Motor Housing components and houses the
* Implement ULPA filtration E3810 Pencil electrosurgery to ) potentiometer
Cost of materials for disposable unit < $20 = _ make incisions Assists in cooling and exhaust
Ootimize form factor P » Modified existing diffusion, slides over the filter
pl\/l' o b prodl:]ct that o housing to ensure a leak proof
° InNimMilze wei dNna size - .
e Consider human factors monopolar pencils to
. . . smoke evacuation Adhered to housing using -
hi E . .
Shield device from EMC interference tubing a two-part flexible H uman Fa CtO rs Testl ng
' -mi h hesi . ..
- I\/Ie.et a.II regwrements tor 15-minutes of urethane adhesive * Goal: Validate device is comfortable to hold and
activation time easy to control
)  Methods: Two rounds of testing where 20 people
DES|gn MethOdOI()gy were asked to draw 6 lines with the motor on
. . and off
Multi-pass prototype design process . :
Pass P YP Sf P FunCtIOna| TESt'ng ,\  Takeaways: Vibration had minimal impact on
Round & Purpose | Knowledge Gained . . . 20mm use, inverted pendulum is undesirable
P g 1. Perforated Plate Model | Original Filter Area o P
e Designed and manufactured a standardized flow 3 mm
resistor using Darcy’s Law —'100% eg 090 Py o Results:
Round 1: Validate test |1. Design of experiment * Used in motor selection process § g Percentage of Participants Who Responded “Yes”
setups and get baseline 2. Leak Proof Filters § 0 10 R S
measurements z.rrllorsmble sources of * Developed a procedure to install filters in house to “E’ ISP Standard 16571 Question Round 1| Round 2 | Difference
mimic the manufacturing methodology of a 3 0% :
| preexisting Medtronic laparoscopic smoke plume % ° Is the reqwrec?l forceto | 94% 100% +6%
3. N(.eed for new filter capture device g - complete testing
potting procedure *  Proved leak free using soapy water and compressed 9 70% acceptable?
air 0 1 2 3 45 6 7 8 9 10 11 12 13 14 15 Is it easy to maintain 89% 95% +6%
Round 2: Motor 1. Selection of CO35A 3. Smoke Plume Capture Time in Active Operation [min] control of the device?
:Ielectlotnhand optimize | motor  Conducted using Medtronic’s Smoke Accumulation SR IS
on e T Machine (S.A.M) Does the device feel 67% 55% 12%
2. Filter is a larger flow . Generated surgical smoke | | e 0 0 -12%
: s . 30mm evenly weighted:
;ﬁ?j;ohrtthan originally e Measured % smoke plume captured Increased Filter Area !
* Compared to ISO 90% standard S 00% . o0 ° % 30mm™ Does the device feel 72% 75% +3%
Y v ¢ s ! *s comfortable to hold?
Smoke Accumulation 3 ®
Round 3: Full 1. Heat can be Machine B 90U seeecececerencens - 3 UUUT VU SUUU UUUU SUTR SUUS! SUUs! o S0 OO O
integration and smoke |dissipated from air e ISO Standard 16571
plume capture testing |flowing over the motor =
S 80% ¢ Future Work
2. Increased filter area 5 . * Integrate an adjustable angle smoke exhaust
improves device use time § 70% system
o b 2 s 4 s 678 9 10l 2 13 a1 * Eliminate power cord through integration
Time in Active Operation [min] with existing generator or onboard battery
@® GenX Motor ¢ CO35A Motor : :
* (Continue testing
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