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If Your Heart Breaks, Can You Print A New One?
Michael W. Golway, P.E. President & CEO i Advanced Solutions, Inc.

CD8037 3D printed organs made from your own cells? It sounds like science fiction, but the

biotech industry is headed in that direction thanks in part to recent advancements in 3D printing by

Advanced Solutions Life Sciences, LLC, a subsidiary of Autodesk Platinum Partner, Advanced Solutions,

Inc. During this class, hear firsthand from Michael Golway, President & CEO of Advanced Solutions. He

will tell the story of br i ng itablgop tvdrkstatiBnitomesket esimp | y Bot E an
Autodesk Digital Prototyping processes. This integrated 3D printing workstation empowers physicians,

researchers, engineers, and scientists to design, visualize, simulate, and analyze 3D models of complex

tissue structures.

Learning Objectives
At the end of this class, you will be able to:

1 Hear the challenges Advanced Solutions Life Sciences faced working across functional teams
before fully adopting Digital Prototyping

1 Learn how Autodesk Digital Prototyping enables improved collaboration of design concepts
before theyobére built

I Learn how Advanced Solutions directly benefited from Digital Prototyping workflow to design and
commercialize Bi oAssembl yBot E

1 See video demonstrations of the BioAssemblyBotE an
prints 3D models of tissue structures

You E
www.AdvancedSolutions.com ﬂ m ﬂ i



http://www.advancedsolutions.com/
https://www.facebook.com/GETASI1
https://www.linkedin.com/company/15604
https://www.youtube.com/user/GETASI1
https://twitter.com/GetASI1
http://blog.advancedsolutions.com/
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About the Speaker
Golway is President and Chief Executive Officer of Advanced Solutions, Inc. with an
entrepreneurial PASSION for building TECHNOLOGY companies and growing market share
through INNOVATION. Over two decades of experience leading multi-disciplined engineering,
consulting and technology firms consisting of industrial engineers, mechanical engineers,
architects, civil engineers, software engineers, scientists and business consultants.

mgolway@advancedsolutions.com

http://www.advancedsolutions.com/about/management golway.aspx
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Challenges with Adopting Digital Prot otyping

Change to the Current Workflow

1 3D Modeling Readily Available
o Easy for core team to concept and rapid
prototype with Makerbot
o0 Funto Innovate
Document Control
Changes to the Design
Resource Allocation
High IQ and Pride
Fail Fast

=A =4 =4 A =

Gain Confidence in the Digital Prototype Workflow i More is Less

Mechanical Project Bio Industrial Electrical Software
Engineering Management Engineering Engineering Engineering Engineering

9 Large Multi-discipline Teams can:
0 Improve the time to market
0 Reduce cost of the product
0 Less Quality errors
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Autodesk Digital Prototyping Enables A Better Final Work Product

MARKETING

DESIGN &
ENGINEERING

SALES &

DIGITAL

PROTOTYPING

! \ TEST &
VALIDATION

MANUFACTURING
& PRODUCTION

Digital Prototyping for Design & Engineering:

)l
)l

T

Create sketches and 3D concept models for use by Engineering.

Drive innovation with a single, accurate 3D digital model to use at every
phase of new product development.

Rapidly refine ideas via combined parametric, freeform, and direct
editing tools and speed designs into production.

Design, visualize, and simulate products before releasing them to
Manufacturing.

Solicit and incorporate feedback on manufacturability early in the
design process.

Lower costs and speed cycle timesd do more in-house using built-in,
robust functionality.

Automate calculations and resolve complex geometry so you can focus
on mechanical design rather than error resolution.

Accurately capture and share ideas with others for input and
collaboration with cloud based product lifecycle management.
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Digital Prototyping for Test & Validation:

1

Perform design validation testing before releasing designs to the shop
floor with a broad range of tools for finite element analysis (FEA) and
computational fluid dynamics (CFD) analysis.

Perform stress, deflection, and motion simulation in-house to reduce
costs and speed design times.

Validate and update digital prototypes easily with the bi-directional data
flow between Autodesk simulation software and mechanical
engineering tools.

Integrate mechanical, structural, fluid flow, thermal, composite, and
plastic injection molding simulation tools into your prototype testing
process to help speed time to market.

Determine the best material choices and check manufacturability of
part and mold designs to help avoid production delays, manufacturing
defects, or costly mistakes.

Reduce reliance on costly physical prototypes or outside specialists for
design validation testing

Accurately capture and share ideas with others for input and
collaboration with cloud based product lifecycle management.

Digital Prototyping for Manufacturing & Production:

1

Visualize complete manufacturing and production facilities, industrial
machinery, and factory floor models in a single environment.

Drop digital prototypes of equipment onto your layout, detect
interferences, and explore options to find the optimal factory layout.
Include a person in your 3D model to check ergonomics.

Show nontechnical stakeholders exactly what the factory floor will look
like with interactive 3D visualizations.

Collaborate and implement plans sooner to help start manufacturing on
schedule and capitalize on market opportunities.

Reduce change orders, minimize delays and avoid cost overruns
associated with layout changes.

Combine CAD data from various design systems regardless of file
format or size.

Bring CAD and CAM together for a truly integrated design-to-
manufacturing solution.

Streamline manufacturing and quality processes with cloud based
product lifecycle management.
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Digital Prototyping for Sales & Marketing:

T
T

Produce accurate, cinematic-quality visualizations of product
prototypes.

Accelerate product marketing with stunning imagery created from your
existing 3D design data.

Create highly realistic images for brochures, websites, catalogues, and
videos before your product is even built.

Place your products in realistic environments and create immersive,
interactive presentations for prospective customers.

Share data between programs for advanced renders and animations of
prototype models.

Reduce costs associated with physical product prototypes and
eliminate the need for photography shoots.

Assess market requirements to accelerate innovation with cloud based
product lifecycle management.

Digital Prototyping for Data Management:

)l

E

Manage and track all the data for a digital prototype so you can better
reuse design data, manage the release and change process, and
promote early collaboration with manufacturing teams and clients.
Develop product documentation as you design so it can be quickly
revised and republished when you make changes.

Empower non-CAD users to produce product data management
software views directly from the digital model.

Give customers more intuitive, visually rich documentation.

Securely store and manage data in a central location.

Spend less time searching for files and free up time to create innovative
designs.

Reduce documentation and service costs to get more from your
investment.
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Eating Our Own Chocolate CaketoCd | AOAEAIT EUA " ET ! OOAI

PLM 360 Task Tracking

— SO0

M  MainMenu- Reports Tools -  Administration +

P Tasks

%% TK000011 - BAB 4.0 Feature Possibilities

[03]150% Complete = Select a workflow action... v

Task Deta Notes(o) v | Attachments (1) | Milestoness) v | WorkflowActions | Change Log (1)
Edit

v Details (10f4)
TaskID TKOO0O11
Title BAB 4.0 Feature Possibilities

Description 1. Heating

Coaling

HeatediCooled stage
Laminar flow hood

Hepa Filtering

Positive prassure enclosure
Sealed enclosure / closed 10op system
Humidity control

10ce syringe support

6 axis printing support

UV curing support

12. Camera on end effector

13. Visual Intelligence — Smart Tip

14. Bio Storage Bot

15. Stage —Rotation + X/Y Movement

16. Quick Change end eflectar - Required for the ramaining ftems
17. Plastics printing

18. Laparoscopy — SUpport for existing tooisets

19. Sprayers

20. Ink Jet print heads

21. Electro spinning

22. Microstope end effector

23. Pick and place end effector

24. Surface mapping end effectoricomponent
25. Fiber optics

Due Date 01/01/2015

v Status (2 0f4)

Status 1 -On Track

sutus Fag. [

Risk Details Need to doa feasibility study on all possibilites for future BAB releases

w Effort & Estimates (3014 )

PLM 360 Workflow Actions
| 2o |

M | mainMenu - | Reports | Tools » | Administration ~

$  Tasks
‘3?3. TKO000011 - BAE 4.0 Feature Possibilities

[031 50% Complete = Selecta workflow action... ¥

Task Details v | Notes(o) v | Attachments o) | Milestones (1) v [UCHULIFNIWAEN Change Log (1)

"

[011 0% Complete

25% €

[02] 25% Complete

co

v

031 50% Complete.

[04] 75% Complete

[05] 100% Com plete
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PLM 360 Task Management

Project Management

£ 0 X 8 |3
%3 PRO0000Y - BAB 4.0 Tasks

The project items were successiully deleted

P e

(g | [aa Linvea nems | [ £at [ Baseine v

v Projectlams
s Titemem suant Ena Duraton ere staws * Compiete Timeiine LR
o
1§ ETKODOO!-BAB 40 Feature Possiiites 11062014 11272014 210 1031 50% compuee | s0% e Oeeees—
102128% Compiete 1042018 11062014 2 N ™ )
103150% Compiete 112014 113201 2 _ [ e
104175% Compiete 11182014 11202014 2 N ™ e
1051100% Complete. 1252014 1072014 2 | ] 0% e
Project Summary 11062014 N272014 4 50%

Sasine v

Autodesk Inventor Digital Prototyping

UIFE Supnyces
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Autodesk Simulation

Autodesk Vault Professional Data Management

Project Explorer Search Workspace '@l ©

= £ Project Explorer (5) - N

] 848 Electrca O [ Name 7 Q State Revision 0%

) BAB Testing Videos and Pics O By BAB 30.am Workin Pragress A @

[ BAB 40 Research ©) fy BAB45_BOTASM.iam Wark in Progress A @

[E] Content Center Files ©) iy BABIS_FRM 13iam Work in Progress A W]

£ Downloads () Barrel Holdeript Work in Progress A =l

il Library

() BarrelFrictionBrake.ipt Work in Progress A @

] Resources

7 Workspace Y BarrelFrictionBrakeAssembly.iam Work in Progress A W]
@ 3 My Search Folders {7 BODY_GRA-5-16:9-GRIO (1) (1) (1)..  Workin Progress A @ il

History | Uses | Where Used | Change Order | Preview|

Shortcuts

My Sherte Number of versions: 192 {Local = Version #192)
Number of revisions: 1 Show all versions
Thumbnail File Name Revision  State (Historical) Created By CheckedIn Corré
‘Add new group BAB 3.0.iam A Work in Progress ASTsealschott | 10/28/2014 313 ..
[ Home
£ Project Explorer
& e BAB_3.0.iam A Workin Progress AShcbashor | 10/24/2014 9:2L .. Char
3 Change Order List
z m v
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Autodesk Vault Professional Change Order Workflow

¥ ECO-000002 - Create

I Fle Edt View Actions Help

Records | Comments | Files

Routing Status

Submit andForce Approval

Withdraw Fast TrackApproval

Submit Submit Submit Approve
CREATE WVED
Set Effectivity
Reject
h 4
OSED
Cancel

Double clickon astate forsummary information

Autodesk Vault Professional Bill of Materials and Integration with ERP
¥ o = =

Fie fon Ven Acom e

e ) O @S0 S[7), § Mechanical Bilof Mat... 3 & iz | (B comowe, BAB30 [, Latest mild

| General | History B of Materilc | Whese Uses | Change Order | view

[Latest— Workn Progeess [=]  [Today [x]  [FaMumiiee  [=] [ AliRows - |
‘Mumber Quantity Title (tem,CO) — Stte |
» = E BaB30 - A
& B valve_Regulator_maunt_ASM 1 wvalve_Regulator_mount_ASK & | Work In Progress. Q
B Transformer 1 Transformes A | WorkIn Progress ?
| B topAL_Panel 1 top_AL Fanel A |Viork In Progress g
| i [ Storege Rock - Assembly - Single Unit Bottem Support02 2 Storoge Rack - Assembly - Single Unit Bettom Support 02 A Viorkin Progress /3
B Stage Swint 1 Stage Shit A | Workln Progess 2
B Spittoon Locator 6 spittoon locator A | Work In Progress. =0 1]
[ Spinoon 2 Spiston A | WorkIn Progress ?
[ e AL Panel 2 S AL Panel A | Workin Progress @
B RC180 Prosia No Options 1 RC180 Prosis No Options A | Workln Progress 2
& [ PowerBor_Front 1 PowerBax_Front A | Work In Progress. g
Bl Power_Box BackR 1 Power Box Back A |ViorkIn Progress ?
[ Power Box Back L 1 Pawer_Box Back L A | Workin Progress @
BB PC_Power_suppy_bria 2 PC_Power_suppy_brkt & | Work In Progress. g
B PC Power_suppy 1 PC_Power_suppy A | WorkIn Progress ?
| Metal_FLOGR 9040 1 Metal_FLOOR_E0xiD A |Viork In Progress g
& [ M8_robo,_£8C s W8 sobo_EBC A Viorkin Progress 2
| Bl Grommet 3° 1 grommet A | Workln Progress 2
| ) Front_Back_AL Panel 2 Front_Back_AL_Panel A | Work In Progress. g
6 [ EstopASM 1 Estopash & | Work In Progress ?
[ Electrical Panel - Side 1 Eiectncal Panel - Side A | Workin Progress ¢
B Electrical Panel - Front 1 Electrical Panel - Front & | Work In Progress. 9
& [ EFD- 7012500 EFD-T012500 A | WorkIn Progress ?
Bl e ECa-MTRLTVE EC3_ECH-MTPLTE A |Viork In Progress g
B oarstrn Drosston. & WiorkIn Procres al~

NETSUITE
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"ET ! OOAIT AahdIsIM @Qsruptive Medical Innovation
INTEGRATED SOLUTION

BioAssemblyBot.com

Medical Tissue

: 3D Modeling
Imaging and Analysis Assembly

Tissue
Engineering
Recipes

BioAssemblyBot.com

LED Lights

Robot Arm

Integrated HMI Video Camera

Syringe Storage Robot End Effector

Work Stage

RJ45/120V / Air

© 2014 Advanced Solutions, Inc., All Rights Reserved Page 11 of 14



If Your Heart Breaks, Can You Print A New One?

BioAssemblyBot® Video Demonstration i Printing a Human Heart Valve
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