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Medtronic Overview — Current and Future plans

Needs Assessment — System Components
Infrastructure — Work Surface, Scanner Room, DSR Room
IT Considerations — Connectivity, Bandwidth, Storage
External Collaboration — SecondSlide, Internal Portal
Compliance Validation — Tailored Life Sciences Services
+ Tips & Tricks — Automation, Preparation, Maintenance

- Questions
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Medtronic — Current Organization _.

- Medtronic Clients: '.'{l:’
- 2 onsite pathologists (CA) Medtronic
- 3 onsite pathology scientists (CA)

- 5 remote pathologists located within another business
division (MN)

- 2 independent contract pathologists - remote
(MN, CA)

- 4 contract pathology CROs with 8 pathologists total
(MN, MD, MA, Quebec)

- Project managers (US, EU, Japan)
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Medtronic Growth Proposal _-

Process Improvements Aperio Solutions

1. Expand Scanning capacity 1. Evaluate Scanning Needs per
throughout organization site.
2. Enable collaboration between 2. Implemented a Multi-Site with
pathologists on all projects Centralized Spectrum & Image
3. Faster turn around times for Analysis
consultants 3. Utilize existing “Cloud” solutions
4 Maintain GLP Validation and/or Implement Internal Portal

4. Maintain GLP Compliance
Module (esig & audit trails) &
GLP Validation for each site
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Medtronic Phased Multi-Site
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Santa Rosa, CA

2 Onsite Pathologists
3 Onsite Pathology Scientists

Spectrum Server

SQL Server: Database
ImageServer

DataServer
Apache\Spectrum

Digital Slide Conferencing
10TB Raid 5 Image Storage
(Upgrade to 50TB Storage)
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Medtronic Phase | — Additional Scanner

Santa Rosa, CA

Communications 2 Onsite Pathologists

Each scanner will store images on their local server and 3 Onsite Pathology Scientists
communicate with the Spectrum installation in Santa
Rosa, CA. All meta data for the images will be kept on

the server in Santa Rosa, CA. Spectrum Server

SQL Server: Database

Clients will view the images and slide data by ImageServer
) DataServer
connecting to the Spectrum server at Santa Rosa, CA
Apache\Spectrum

from anywhere on the WAN. Digital Slide Conferencing

10TB Raid 5 Image Storage
(Upgrade to 50TB Storage)

Minneapolis, MN

5 Onsite Pathologists

WAN

Wide Area Network

Satellite Servers
. ImageServer

. Image Storage

e  Multi-Site Module
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Medtronic Phase Il - Remote Access

Santa Rosa, CA

Communications 2 Onsite Pathologists

Each scanner will store images on their local server and 3 Onsite Pathology Scientists
communicate with the Spectrum installation in Santa
Rosa, CA. All meta data for the images will be kept on
the server in Santa Rosa, CA.

Spectrum Server
SQL Server: Database

Clients will view the images and slide data by ImageServer
) DataServer
connecting to the Spectrum server at Santa Rosa, CA
Apache\Spectrum

from anywhere on the WAN. Digital Slide Conferencing

10TB Raid 5 Image Storage
(Upgrade to 50TB Storage)

Minneapolis, MN

5 Onsite Pathologists

Spectrum Portal

WAN

Satellite Servers
e ImageServer Wide Area Network

. Image Storage

e Multi-Site Modu'

Remote Access Remote Access
2 Independent Contract Pathologists (MN) 4 contract pathology CROs
1 Contract Pathology CROs (MN) with 8 pathologists total (MN, MD, MA, Quebec)
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Needs Assessment

- Pathology peer-review, consultations
- Morphometric measurements, manual
- Image Scope
- Third party software
- Automated tissue analysis
- Genie + Image Analysis Toolbox
- Definiens Tissue Studio™
- Slide archiving
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Needs Assessment _-

- Infrastructure
- Staffing
- Scanning Throughput
- 1 ScanScope XT + 1 FTE = 5000 slides/month=2TB
- Number of Users
- Digital Storage Solutions: Long Term
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Needs Assessment - What to buy?_.

- Scanner (model), PC & Installation
- DSR (Size?)
- Service Contract

- Barcode Package
- Validation Package
- GLP Package

- Genie and Image Analysis Toolbox
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Needs Assessment - Scanner & Storag

Slide Scanner T
Digital Slide Repository (DSR
Spectrum Plus
Workstation

Image Scope

S il P e
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U Layers F. | %[0 Layerattributes  + | = |[Z] | &) Layer Regions  + | = | % | 2] [ b
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Needs Assessment — Backup & Barc_od.

- DSR Back-up
- Surge Protection
- Electrical

« Intranet

- Firewall and port protection ca s

- Teleconferencing — —

- Automated Slide Printer with i & A
2D Matrix barcode Dot Matris OR Cote —_—

1D Svmbology Tvpes

1R ||||||||||||||| M

Code 39 Interleaved 2 of 5
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Needs Assessment - Staffing j

- Digital Pathology Specialist
- Laptop with Remote Access
- SOPs
- IT support
- Validation Support
- Back-up scanner operators
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Infrastructure — Work Surface _.

- ScanScope work area
- good lighting
- Clean and cool (at or below 70°F, 21 °C)
- Relative humidity not to exceed 70 percent
- must be level to within 1°with minimum dimensions of 6 feet
(1.8 meters) long by 30 inches (76.2 centimeters) deep.

I.—. 4'(1.2m) »]

- The work surface should be

ight
Bounss

- Of standard desk or workbench height ——
- Heavy duty and very stable - w@

Keyboard

Top View @

|<— {wozas) 08 —>|

- able to easily support 125 pounds

Chair
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Infrastructure — Work Surface _.

- Do not locate the Scanner
- where it may be subjected to direct sunlight

- where it may be subjected to large temperature variations such as near
a heating or air conditioning vent.

- next to an instrument that vibrates during operation
(such as a centrifuge or stainer)

Front View
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Infrastructure — Work Surface _-

- VWR Contour Laboratory Tables
- If vibrations are present: VWR Balance Table

16
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Infrastructure - Scanner Room _-

- Internet Connection

- Direct Scanner PC to DSR connection (Gigabit)
- Telephone with wireless headset

- UPS - APC Smart-UPS 1000VA USB & Serial 120V
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Infrastructure - Scanner Room

- Secure space
- gpace for additional work bench/table and chairs
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Infrastructure - Scanner Room

- AC and Temperature monitored

- Air Quality
- Active air filtration
- Reduce dust sources
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Infrastructure - DSR Room

Secure space
AC and Temperature monitored
Air Quality '
Space to grow
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Infrastructure - User Stations

- Separate space(s)
- Internet, telephone, bench space
- Cintig 21UX by Wacom

A
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Collaboration

- Working with contractors
- Use Second Slide
- Mail external hard drive with images
- Personal login in Spectrum Plus
- Build your own portal

@& SecondSlide EN
CHicit [ J Service Pt St

CardioVascular Pathology

Preclinical Development
Medtronic CardioVascular
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Collaboration - Spectrum

- Spectrum Plus: Customize it!

,f,:‘ Spectrum - Login - Windows Internet Explorer

T —_—
LS A = If http://sts-aperio-ds1/ j _#?._!_)(_. IﬁGuugle £
File Edt View Favorites Tools  Help x & -
¢ Favorites A Spectrum - Login | | i © [ e v Page Safety v Tools v @+

CardioVascular Pathology

Preclinical Development

Medtronic CardioVascular

Help

Login Required

Username: I
Password I

Guest Login

Spectrum Version 10.2.2.2314
® Copyright 2006-2008 Aperio Technologies, Inc. All Rights Reserved.

|
[T T T T T “diecaintrane [7a - [ - 4

@| = ‘:‘2\:8’3‘.9]%&@& @@ G, ) vszm

|Dune
GStartl BHE s 3 % 3@ 4 &0 |0 Inbox - Mailbox - Tunev, .. I@Spectrum—[ngin—wi.“
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Collaboration - Spectrum

- Spectrum Plus: Customize it!

/2 Spectrum - Edit Record - Windows Internet Explorer

@@ v [ & titps/sts-aperio-dst jEditRecord, php? T ableblsme=Projectadds[ =65 =l #2 1% | [P Y cooge
File Edit Yiew Favorites Tools Help X @ b
i:?Favorltes kSpe[trum—Ed\t Record | | & & | @ -~ Page = Safety ~ Tools = @v it
T =
O D 138 FS128 scanned slides inventory 3-28-11.xlks Edit

Display EU Records Per Page

B Study Reports

— Select Template — Y| Generate Report

= Study Groups

w Images | Open Data | Unassign | I

Copy | Export Data | Add Hew

Digital Slide | Add Existi

Digital Slide

Study Humbe: Grou Time Point Data Group

P> - 1o - -

Display IED Records Per Page

= Study Digital Slides

View Imaqges | Open Data | Analyze | Unassign | Move | Copy | Export Data | Annotations

Display IEU Records Per Page

| 5.

Spectrum Version 10.2.2.2314
@ Copyright 2006-2009 Aperio Technologies, Inc. All Rights Reserved.

[pone [T T T [ [ [N3Locaintranet 5~ [®Riow - 4
Qstartl BE s % 3@ 480 | 0] b - Mailboy - Tunew, .. I_féSpectrum—Edit Recor... @) ‘ 1 Bl 0% i =@ 2 @@ T, [d 15t
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IT Considerations - Long Term Stora_gi-

- External Hard Drive Libraries
- Cheap, but need manual back up for each volume (time!)
- Least liked solution by IT

- RAID 5 and above rated servers (DSR)

- Local, More expensive, Secure, Need IT management

- Cloud Storage
- Netflix
- Apple
- Amazon
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IT Considerations - Long Term Storage

- DSR: Understand Digital Space
- Raid 5
- 4TB DSR= 2TB effective space

RAID 5

Ty @y @

AL A2 KA A
Bl NB2 4 K Be 4 B3
C1 4 NG 4 NC2 4\ C3
De 1 D1 D2 4 (D3

3.5TB
2U Rack Space Total

Upgraded to 10TB
|4U Rack Space Total

Upgraded to 20TB
|4U Rack Space Total

-HR -
[ r

e ~ N ~
Disk O Disk 1 Disk 2 Disk 3

http://en.wikipedia.org/wiki/Standard RBAID levels
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IT Considerations — Bandwidth & Sp_ei-

- Digital Slide Capturing Bandwidth

Bandwidth required for background slide transfer between the
ScanScope Control PC and the DSR.

- approximately 20MB of continuous bandwidth per slide.

- Digital Slide Viewing Bandwidth

Bandwidlth required between the viewing station and the DSR

- Varies with the type of slide, viewing habits of the Pathologist, tissue
area, nature of each case, and many other factors.

- Aperio “streams” the image from the DSR to the viewing station at a
a rate of about 40KB/s
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IT Considerations - Phased Implementati

1. Overview

. J
- Aperio’s 6 phased approach
N Thank you for purchasing Aperio's digital pathology solution. Aperio will work closely
PY with your team to ensure a successful implementation of digital pathology technology
a a a e r I n g within your organization. The steps outlined in this document have been derived from

hundreds of implementations similar to yours.

There are 6 basic phases to your implementation as outlined below:

L]
o P I a n n | n g Phase 1 - Data Gathering
In this phase Aperio’s Implementation Team will work with your main contact to collect
information critical to the implementation. You will be asked for technical information
. that is needed to install and operate your new hardware and software.
- |Installation S
In this phase Aperio’s Implementation Team will conduct a Pre-Installation Conference
Call. During this call the data gathered in Phase 1 will be reviewed. Any gaps will be
- . . . identified for clarification. Shipping details will be confirmed. Roles and responsibilities
will be assigned.
« Certification Trainin
Phase 3 — Installation
In this phase Aperio’s Field Engineering Team will arrive onsite to install your new
. hardware and software. Your hardware and software will be tested to ensure they are
operating correctly. You will be provided with a day and a half of training to get you up
® G O L I V e and running quickly.
Phase 4 — Certification Training
In this phase Aperio’s Training Team will provide you with 3 days of in-depth training at
° our offices in Vista, CA. This phase usually occurs a few weeks after the initial install to

L]
O n O I n S u O rt give your team an opportunity to use the hardware and software. The goal of this
training is for your team to become certified in operating your new hards and

software.

Phase 5 — Go Live
In this phase Aperio’s Implementation Team will review your installation to ensure you
are ready to go into production. You will be asked to signoff on a successful installation.

Phase 6 — Post Go Live
In this phase Aperio’s Customer Care Team will contact you to ensure your installation
is operating as planned.

The following pages provide more details on each of these phases. A customer tasks
section with check boxes has also been provided for easy management of the tasks for
each phase.

28
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IT Considerations - Implementations Ti

Applications/IT

Sequence of

Go-Live
Sales Call — Webex Events or .
Order IT Conference Call Project Plan Spectrum Plus ﬁg:ﬁ;?g: Certified
Received - PICC - ] Customer Configuration training
i (If not combined 8 L
(T Se_parate if with applications) S|gno_ff (Appl_lca_ztlons
Required) (*optional) Specialist)
Upon receipt 1 wegks from Within 2 1 week from Upon completion of 45 Days from 2 weeks from Upon
of PO Receipt of PO weeks from Applications/IT the Applications/IT  receipt of PO ScanScope completion of
Internal Call Pre-Installation PICC Installation Applications
Calls Training
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IT Considerations — Aperio System Connections

Explanation of ScanScope with DSR Integration Diagram
ScanScope
* Scans the slides and writes to an Images Share on the DSR
» The Operator Console runs on the ScanScope control PC.
» Can be a member of the Domain
@ * Runs software as Windows service and requires LogOn credentials

Remote Viewing

ScanScope to DSR connection Stations

«» Connects ScanScope Control PC to DSR for image writing and database
access (Gigabit recommended for optimum scanning performance)
» Compression and writing is done during scanning.
@ Digital Slide Repository (DSR
» RAID storage where images will be saved.
* Host the MS SQL 2005 Express database.
* Location for Server Side Aperio Applications and Spectrum Plus
Client Viewing Stations
* Location for Spectrum access and image viewing via ImageScope
» Accesses DSR to view images via LAN or WAN.

WAN connection
@ Client Viewing

Stations

Firewall

ScanScope to DSR i,
Connection (Gigabit) -

Control PG IIII IIIII
Control PC

30
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IT Considerations — ScanScope with Control PC

ScanScope is delivered with everything:
 (Monitor, Keyboard, Mouse)

Dotted line designates proprietary connection

Control PC is not to be used as a workstation

ScanScope processor is the Control PC

(1) ScanScope XT

ScanScope
Control PC
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IT Considerations — ScanScope to DSR Connection

High Speed Connection
 Preferably Gigabit Direct Connection
As Aperio Scans the slide it writes and compresses
the image at the Server
Aperio can take up to 20mb of bandwidth when scanning
Options do exist if a direct connect is not available

(1) ScanScope XT

ScanScope to DSR
Connection (Gigabit)

ScanScope
Control PC
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IT Considerations — Digital Slide Repository (DSR)

+ Digital Slide Repository (DSR)
« Where the Images are stored
Typically where Aperio applications are installed
-Can be a virtual server
* Must meet Aperio minimum Specifications

(1) ScanScope XT
o

ScanScope to DSR o _
Connection (Gigabit) et

Control PC
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IT Considerations — Client Viewing Stations

Clients connect to Spectrum via a WEB browser
ImageServer streams the image to the client
ImageScope is the client application to view images
* Requires Local Admin Rights to install but not to use
If ImageScope is not installed, the client can use WebScope

Stations

ScanScope to DSR

Connection (Gigabit) ’ i s s
g‘ ——__1 | |

ScanScope 3
Conirol PG e

WWw.aperio.com i w&]perlo



IT Considerations - Remote Viewing

» Clients access & view images via Spectrum
 Various options for connecting to server externally
« Can connect via VPN client
« Can connect by hosting Spectrum in DMZ
» Requires Ports to be configured

@

Remote Viewing
Stations

( ‘ AN

(1) ScanScope XT @ SR

ScanScope to DSR

O o e o e ©

Connection (Gigabit)

e |||||\|| -
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IT Considerations — Aperio System Connections

Explanation of ScanScope with DSR Integration Diagram
ScanScope
* Scans the slides and writes to an Images Share on the DSR
» The Operator Console runs on the ScanScope control PC.
» Can be a member of the Domain
@ * Runs software as Windows service and requires LogOn credentials

Remote Viewing

ScanScope to DSR connection Stations

«» Connects ScanScope Control PC to DSR for image writing and database
access (Gigabit recommended for optimum scanning performance)
» Compression and writing is done during scanning.
@ Digital Slide Repository (DSR
» RAID storage where images will be saved.
* Host the MS SQL 2005 Express database.
* Location for Server Side Aperio Applications and Spectrum Plus
Client Viewing Stations
* Location for Spectrum access and image viewing via ImageScope
» Accesses DSR to view images via LAN or WAN.

WAN connection
@ Client Viewing

Stations

Firewall

ScanScope to DSR i,
Connection (Gigabit) -

Control PG IIII IIIII
Control PC
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Aperio Validation Services

- Advantages of using Aperio
- Customized Compliance Modules for Life Sciences & Healthcare
- Protocols obtained through the development of the specifications
- Vendor’s existing work saves time and cost vs. developing in-house

Ty v, e o e TP e U P

gla I i ” E e Kesult Actual Result Initials/Date
p p
O As specified
Q ather {explaing Pass | Fal
iassiord
29 non-alphar Login campl
B 5 5 P Fail
a0 | cick Log oft Speckum displays Login Required | O Otter wplaiy | o0 LT
nnnnnn
1 e o e o —'ﬁd‘-\_,f,_, N ‘.”"’ T e e o e e
g e / & - - - (ol
fCustomer Approval of Completed Protocol
We have reviewed this protocol post-execution, and concur that operational qualification of the
Spectrum Plus system described herein has been completed
Section results recorded hy: Date: _ _
X Printed Name and Title Signature Current Date
Section resul lts reviewe d by Date: . DT Name
‘,“'q’ m‘*’ S .’.’-'h\ J‘-w, "‘“‘L [ Tige / !
Frinted Name
Tige F" lll’
»
BT 4i\ ,ﬂ-«\_\#‘v .. F‘JWMM i
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Aperio 1Q/0Q/PQ Validation

Installation Qualifications (1Q):

ScanScope and Control PC 1Q One 1Q per ScanScope

Spectrum Plus / DSR 1Q One per overall installation

Operational Qualifications (0Q):

ScanScope and Control PC OQ One OQ per ScanScope

Spectrum Plus OQ One per overall installation (covers ImageScope
and related software functionality as well)

Performance Qualifications (PQ):

Generalized Workflow PQ Option for customers with a standard installation

Custom Workflow PQ Aperio provides framework for customer to
develop own PQ (or Aperio can develop it)

System Load Test PQ For multiple ScanScope implementations
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Aperio Spectrum Compliance Features

Tamper Evident Images
File format protected by checksum

Permissions Control
Role based privilege management down to the field level

z

User Authentication
Secure password login at all points of access

WWW.aperio.com i w&]perlo



Few Tips on Slide Scanning _.

- Automated Slide Printers (2) with 2D Matrix barcode
capability
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Few Tips on Slide Scanning j

- Automated Slide Printers (2) with 2D Matrix Barcode
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Few Tips on Slide Scanning

- 2D Matrix Barcode

View Images | Open Data | Analyze | Unassign | Move | Copy | Export Data | Annotations
Thumbnail Report Study Humber Time Point Animal Humber

Section

O P5433 [arm 4 DAY2E 11P025 MLCX 11 HaE 14477 [
O PSe83 [arm 2 DAY28 T1P025 MLCX m EVG 14408 [
0 ZITH) [arm 2 DAY28 10P233 MLAD = EVG 14382 [Pst
= PS493 [arma DAY28 10P236 DLAD 1 EVG 14394 [PS
42 .
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Few Tips on Slide Scanning

- No Barcode: Use Groups

3 Study Groups
View Images | Open Data | Unassign | Move | Copy | Export Data | Add New Digital Slide | Add Existing Digital Slide
. Study Number Group Time Point
O E_ |F512i3 IAF‘.M 5 30ug OL |DAYEIZI
| E_ |F512i3 IAF‘.M 4; 10ug OL |IIIAY9IJ
O E_ |F512i3 IARM 3: Polymer only |DAY9|J
O E_ |F512i3 IAF‘.M 2: 30ug |IIIAY9IJ
O E_ |F5128 IAPJ.'I 1: 10ug |D,wau
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Few Tips on Slide Scanning -

- Blank Background Slides
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Few Tips on Slide Scanning

- Slide Cleaning

i ST
R Wires
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Few Tips on Slide Scanning

Aperio ImageScope ¥11.0.2.716 - [Barcode: Slide ID: 17091 F TS-APERIO-DS1%Images4%,2011-05-25417289.svs - ScanScope image] 18] x|
File Edit Image Yew Tools Window Help 1= x|
SaaFr0 OO0~ -8 FfuilE Lﬁ@amm g ¢ fwpoE Wi -B

2 M P TS P W o IO W AP O 9 IO PO 7 O T 2 2

Zoom

WETS-APERIO-DS 14 Image
=442011-05-25,17289.5us
- ScanScope image

O P P O O e P O O, O P e O .

&l

Ea

o |

3

b I T T o T S R T R S R T T R T R A N T T T
| 93612 x 46645 x 3=122GB, fle=515MB | 938, -5057 93569 x 46645 | 39297 23183 | prefetching [ trackmap f progressive rendering | aicsaowm [ pan
i start BEH~ 3 % 32@ 4 &0 glnbox-Mailbox-Tunev,...| gSpectrum-EditRecord-...”ﬁlnperiulmagescupe V.. @|'§‘ B o/l @@ =M, usey
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Questions
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