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vasculature for deve

§ Whoitis:
e Client - W.L. Gore and Associates
e William Reilly [2]

+ Faculty Advisor - Dr.Tim Becker

§ Whyitis: This project is geared to give real world experience while working towards afreaningful
goal. The team is attempting to extend human life, test W.L. Gore stents, and learn from the Gore
mentor team.
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Manufact . -
Method Overall Requirements:

1. Safe per ANSI, OSHA, or other related safety standards.
2. Design system to mimic anatomical fluid flow conditions (recommended but not limited to):

* Flow Rate
3. Develop, justify, and characterize the following attributes (recommended but not limited to):

Aneurysm Durometer
Aneurysm Compliance

Complete Performance Aneurysm Length
System Validat Aneurysm Thickness
Degree of arotic vessel growth (Creep)

4. Allow Visualization of device deployment
5. Document Repeatable Manufacturing Processes

6. Desired but not required: A Graphic User Interface (GUI)
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{ Polyurethane
= 45 Shore A Durometer
§ Hydro Gel 4 25 Shore
= PVA

Noah



§ Adafruit Liqu
+ Pinwheel Turbine System

~ Lowest Cost § Dwyer Series 628CR Tra

§ STEMINC Ultrasonic Flow Sensor = Very High Accuracy
= Ultrasonic Technology § Barksdale Series 600 Transducer
§ Dwyer Series SFI-800 Transmitter ~ Same as Dwyer, but more durabl

+ Pinwheel Turbine System

+ Highest Accuracy

Chad



+ Capable of interfa

§ LabView
= Most expensive option = No one is familiar wit
= 2 group members are familiar
« Software aids in sensor calibration
+« Easiest to interface sensors

Nicholas



§ Piston
= Most expensive
= Adjustable wave form
+ Closest to anatomical heart flow

Seth



-Silicon mold for wax core
-Low melt wax core
-Silicone outer mold
Pump
-Custom built pulsatile pump
-Room temperature DI water
GUI
-Lab View GUI

Silicone ha
temperature of the fluid won’t affec

Chad



-Silicon mold for wax co

-Low melt wax core Total minimum volume: 5843.79 m
-Aluminum outer mold

Pump

-Off the shelf pulsatile pump

-Temperature Control

-DI water for working fluid

Gui

-Full take away GUI with Raspberry Pi

Seth



-Silicon inner a
-low melt wax core
Pump

-Aquarium sub pump

-Temperature Control

-Blood mimicking fluid
GUI

-Arduino

Seth
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Pumps

Criteria Weight | Peristaltic Piston Constant flow
Availability 0.3 3 0.9 1 0.3 B 1.5
Meets CN 0.3 3 0.9 5 15 B 1.5
Pulsatile 0.2 3 0.6 5 1 1 0.2
Maintenance 0.1 4 0.4 3 0.3 ] 0.5
Cost 0.2 3 0.6 1 0.2 b 1

Totals 16 3.4 15 3.3 21 4.7
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MANUFACTURING DECISION MATRIX

Raw Score
Weighted Scare

Weighted Total

SufaceFins| 03] 2 06| 8§ 16 3] 09
Consistency | 03] 6] 16 5 16 2 06
Shrinkage | 02) 1] 02| 8 1 4 08
Cost | o2f 6] 1] 4 08 3 06

Seth



Deaign Datum DEEign 1 DEEign 2
Criteria Wei ght Silicone Polyurethane Hydmgel 4. Match Aneurysm Mechanical Properties 7
Availability 0.3 5| 15 i 12 T G 2
Cost 0.2 5 1 4 0.8 ) 0.4 7. Replicable Manufacturing Process 9|
Properties 0.1 3 0.3 4 0.4 3
Transparency 0.2 3 0.6 3 1 4
Ease of Mfg. 0.2 4 0.8 5 1 3

Totals 22 44 15




Design Datum Design 1 Design 2

Criteria Weight Arduino LabView Raspberry Pi
Feasibility 0.2 3 0.6 4 0.8 2 0.4
Cost 0.3 5 1.5 2 0.6 3 0.9

Available Sensors . . 3 . 2 0.4
Time to Learn
Language . . . 0.1
Ease of use . . 3 0.6

Totals : - 2.4
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Pressure Transducer Decision Matrix

Criteria Weight Datum (Pressure Gage) Concept 1 (Autex) Concept 2 (Dwyer) Concept 3 (Barksdale)
Cost 0.2 5 1 5 1 2 0.4 2 0.4
Max Pressure 0.1 3 0.3 5 05 5 05 5 05
Accuracy 0.3 2 0.6 3 0.9 4 1.2 5 1.5
Installation 0.2 4 0.8 3 0.6 4 0.8 4 0.8
Compatibility 0.2 1 0.2 4 0.8 4 028 4 028

Totals: 2.9 3.8 3.7 4 ’

Flow Meter Deciosion Matrix

Criteria Weight Datum (Adafruit) Concept 1 (STEMINC) Concept 2 (Dwyer)
Cost 0.1 5 0.5 5 0.5 2 0.2
Accuracy 0.3 2 0.6 3 0.9 5 15
Max Fow Rate 0.2 3 0.6 4 0.8 5 1
Max Pressure 0.2 3 0.6 5 1 5 1
Installation 0.1 4 0.4 2 0.2 4 0.4
Compatibility 0.1 4 0.4 3 0.3 4 0.4

Totals: 3.1 3.7 4.5




€ 45 shore Aplatin
Casting:

§ Silicone molds for exterior and interior § Arduino data collection
§ Lost wax method for hollow core § Device Druid GUI

Pump:

§ Continuous Flow Pump

Chad



CONCEPT SELECTED (CAD)
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SCHEDULE AND BUDC



Budget for Gore Capstone Thus Far

Budget 53,000
Current list of items Expected needs Cost Rational and Comments
Arduino UNC R3 535.00 |Arduino for GUI
Silicone Tubing 50.00 |Donated from Client
Aguarium Pump $12.50 |Prototyping
3D printing $15.00 |prototyping
Polyurethane samples 50.00 |Donated for testing from a manufacturer
Flow Sensor 530.00 |GUI or some visual reading
Pressure Sensor $50.00 |GUI or Pressure Gauge (relatively same price)
Silicone (2 Gallons) $230.00 |For making the wax core mold and vascular mold
Polyurethane (1 Gallon) $135.00 |For making casts of the vasculature
Wax 540.00 |For Lost Wax Casting
Peristaltic Pump $100.00 | could be piston pump. Price can vary
Frame for Model 5100.00 |This is still in descussion: pegboard, cart, CAD?
Pressure Chamber 5150.00 |For degassing of molds and casts
3D printing $100.00 |For aneurysm model
Shipping $100.00 |In case shipping is expensive
Poster $100.00 |For the most shiney poster

Current Budget Remaining for Unknown Expense

51,802.50

0



SCHEDULE

Final Report due
4/232019

CAD due
4/30/2019

BOM due
4/30/2015
Website 3
4/30/2019

Prototype Demo
4/30/2019

T —
Test material samples - 3/11/2019 - 3/15/2018
Order materials for prototyping 3/11/2019 - 3/29,/2019

3/4/2019 - 3/24/2019

3/9/2019 - £/14/2019

3/12/219 - 4/1/2019

3/12/2019 - 4/22/2019

Noah
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Shin-Etsu Silicone, “Characteristic Properties of Silicone Rubber

[4] Amazon.com. (2019). [online] Available at:
. [Accessed 7 Mar. 2019].

[5] “Blue and White Flex-Pro A3V Series Pump .001-2.10 GPH 125 Max PSI 115V 3/8 OD,” Poolweb Pool Supplies.
Commercial & Residential Aquatic Equipment. [Online]. Available: pro=as)
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[11] Rockwell Hardness (HRC, HRB) to Brinell Hardness (HB or BHN) Conversion. [Online]. Available:
-foundry.com/surface-finish-quality-smoothness-cast-iron-steel-sand-castings-china.html. [Accessed: 07-Mar-2019].

[12] “The Volpin Project, Part 7: Introduction to Moldmaking,” Tested. [Online]. Available:
https://www.tested.com/art/makers/455027-volpin-project-part-7-introduction-moldmaking/. [Accessed: 07-Mg
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Customer Requirement = w = = E & z ] = oA [ = i a =1 =1 = - h i i =
1. Eafe per AMENOEHA 10 1 3 1 1 1 1
2. Eazy ko Mlowe <] 1 3 1
3. Plimic Anatomical Flow Conditions [ a 3 1 3 3 a 3 3 3 3 3 3
4. Match Ancurysm Mechanical Properkics T 3 3 3 3 a3 1 3 b} ] ] ] ] ] ] ]
5. Makch Ancurysm Geometry =) 3 3
&, Tranzparent Material ] 2 1
1. Beplicable Manufacturing Process 3 b}
&, Dizplaws Pressure 5 3 1 3
A, Dizplaws Flow Rate 5 3 1 <]
10. Etable Base 4 3 3 1
1. Dizplayz Ancurpsm Yolume Change 3 5
Abzolute Technical Importance [ATI)
Belative Techuical Importance [RTI)
Target ER values 24| 1| 141eE 41] 175 2 a5 avf 2a|wiMm| 37| 23] #4# 26 17 17 EH 23l 14 15
Toleramces of Ers 4.1 ni'a 2o00f 65 &5] &5
Tezting Procedure [TFE)
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