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SMART Project

SMART Project:

Making minimally invasive surgery
applicable to low resource settings
through high quality medical
devices
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Laparoscopy
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Current Solutions et Gkl B Sty

Saciesh Sotavine @ Do Ticantond (5H605RT

Cleaning

- . Clean instruments q
iIsinfection area | .

Dirty instruments
area

Inspection

~ Sterilization
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Hospitals ~ e
Sicinth Sotavite @ D Wcisiend (iedaion

i

1“? -~ T‘— —

I & ~

(; 2 ST +
TU Delft 6 STERILIZI&TIBN

CONGRESS




Nurses | s e

Prepare patient

Clean operating theatre
Assist in surgery
Post-op care

Clean instruments
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AN Scwolared Caasidull By Sushpihancepes
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WIN&ha Equipment

% o[ +
TU Delft : ; STERILIZATION

CONGRESS




Schuviericde taasidall By Jusipimaonpey
SO R da BASEaion HigieRisy
Sicinth Sotavite @ D Wcisiend (iedaion

‘..:"e"t~;*—\f i Equipment

1 - - N o *
TU Delft - STERILI"Z'IIH';BN

CONGRESS




Saciesh Sotavine @ Do Ticantond (5H605RT
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Design Solution Sette et S

Saciesh Sotavine @ Do Ticantond (5H605RT

Design solution:

Low cost, robust laparoscopic instrument
cleaner

What are the design requirements?

No guidelines could be found in norms and
standards
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Flow experiment . Ehmite ot Sty

Saciesh Sotavine @ Do Ticantond (5H605RT

Aim:
Determine the flow required to remove a
test soil from hollow tubes
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Effect of flow

e \WWall shear stress dominant i 4
mechanical force during cleaning =t - ==

Laminar flow

 Wall shear increases with turbulent
flow at higher flow speeds Ssdedir gl |

/DC

Turbulent flow
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Flow speeds

* Flow speeds

* Measurements performed in a WD in Rotterdam
* Flow speeds of 0.3 L/min to 0.9 L/min found in a commercial WD
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* Flow rates between 0 and 8 L/min
 Laminar to turbulent

e Soaking times
* 0-5-10min

e Selection of test soils

* Egg yolk as a pilot
* Blood Test Soil (Pfeiffer)
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Effect of Flow Rate B immessensa

Saciesh Sotavine @ Do Ticantond (5H605RT
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Effect of Flow Rate
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Findings

* A high amount of debris can be removed by increasing flow speed
* Turbulent flow increases debris removal

* The shear stress induced by the flow rate should be taken into
account for adequate cleaning of hollow medical instruments
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Recommendations S e

* Results could be used as cleaning validation
* Unequal flow distribution
* Instrument blockages
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Future work

‘" 'U Sucidd Srtaouns @ SRt (oiedalion

* Blood Test Soil (Pfeiffer)
e Use of detergent
 Complex geometry pieces
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Thank you St e s
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