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Overview

• 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: 

• 2 onsite pathologists (CA)

• 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
1. Expand Scanning capacity 

throughout organization

2. Enable collaboration between 
pathologists on all projects

3. Faster turn around times for 
consultants

4. Maintain GLP Validation

Aperio Solutions
1. Evaluate Scanning Needs per 

site.

2. Implemented a Multi-Site with 
Centralized Spectrum & Image 
Analysis 

3. Utilize existing “Cloud” solutions 
and/or Implement Internal Portal

4. Maintain GLP Compliance 
Module (esig & audit trails) & 
GLP Validation for each site

4



Medtronic Phased Multi-Site

Spectrum Server 

SQL Server: Database

ImageServer

DataServer

Apache\Spectrum

Digital Slide Conferencing

10TB Raid 5 Image Storage

(Upgrade to 50TB Storage)

Santa Rosa, CA

2 Onsite Pathologists

3 Onsite Pathology Scientists
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Medtronic Phase I – Additional Scanner(s)

WAN
Wide Area Network

Communications
Each scanner will store images on their local server and 

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.

Clients will view the images and slide data by 

connecting to the Spectrum server at Santa Rosa, CA 

from anywhere on the WAN.

Spectrum Server 

SQL Server: Database

ImageServer

DataServer

Apache\Spectrum

Digital Slide Conferencing

10TB Raid 5 Image Storage

(Upgrade to 50TB Storage)

Santa Rosa, CA

Minneapolis, MN

Satellite Servers

ImageServer

Image Storage

Multi-Site Module

2 Onsite Pathologists

3 Onsite Pathology Scientists

5 Onsite Pathologists
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Medtronic Phase II – Remote Access

WAN
Wide Area Network

Communications
Each scanner will store images on their local server and 

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.

Clients will view the images and slide data by 

connecting to the Spectrum server at Santa Rosa, CA 

from anywhere on the WAN.

Spectrum Server 

SQL Server: Database

ImageServer

DataServer

Apache\Spectrum

Digital Slide Conferencing

10TB Raid 5 Image Storage

(Upgrade to 50TB Storage)

Santa Rosa, CA

Minneapolis, MN

Satellite Servers

ImageServer

Image Storage

Multi-Site Module

2 Onsite Pathologists

3 Onsite Pathology Scientists

5 Onsite Pathologists

`

`

Remote Access

2 Independent Contract Pathologists (MN)

1 Contract Pathology CROs (MN)

`

4 contract pathology CROs 

with 8 pathologists total (MN, MD, MA, Quebec)

Remote Access

`

`

`

`
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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 StudioTM

• Slide archiving

8



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 & Storage

• Slide Scanner

• Digital Slide Repository (DSR)

• Spectrum Plus

• Workstation

• Image Scope
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Needs Assessment – Backup & Barcodes

• DSR Back-up

• Surge Protection

• Electrical 

• Intranet

• Firewall and port protection
• Teleconferencing

• Automated Slide Printer with 

2D Matrix barcode 
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Needs Assessment - Staffing

• 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. 

• The work surface should be 

• Of standard desk or workbench height 

• Heavy duty and very stable

• able to easily support 125 pounds 
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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)
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Infrastructure – Work Surface

• VWR Contour Laboratory Tables

• If vibrations are present: VWR Balance Table
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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
• space 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

20



Infrastructure - User Stations

• Separate space(s)

• Internet, telephone, bench space

• Cintiq 21UX by Wacom
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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
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Collaboration - Spectrum

• Spectrum Plus: Customize it!
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Collaboration - Spectrum

• Spectrum Plus: Customize it!
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IT Considerations - Long Term Storage

• 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

25



IT Considerations - Long Term Storage

• DSR: Understand Digital Space

• Raid 5

• 4TB DSR= 2TB effective space

http://en.wikipedia.org/wiki/Standard_RAID_levels
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IT Considerations – Bandwidth & Speed

• 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
Bandwidth 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 Implementations

• Aperio’s 6 phased approach

• Data Gathering

• Planning

• Installation

• Certification Training

• Go Live

• Ongoing Support
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IT Considerations - Implementations Timeline

Sales 
Order 
Received

Applications/IT 
Call – Webex

- PICC -

(IT Separate if 

Required)

Spectrum Plus 
Configuration 

(Applications 

Specialist)

IT Conference Call

(If not combined 
with applications)

Go-Live
ScanScope 
Installation

Certified 
training

Sequence of 
Events or 
Project Plan 
Customer 
signoff 
(*optional)

1 weeks from 
Receipt of PO

Within 2 
weeks from 
Internal Call

1 week from 
Applications/IT 
Pre-Installation 
Calls

45 Days from 
receipt of PO

Upon completion of  
the Applications/IT 
PICC

2 weeks from 
ScanScope 
Installation

Upon 
completion of 
Applications 
Training

Upon receipt 
of PO
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3 DSR

IT Considerations – Aperio System Connections
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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  

31



• 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

IT Considerations – ScanScope to DSR Connection
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3 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

IT Considerations – Digital Slide Repository (DSR)
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3 DSR

• 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   

IT Considerations – Client Viewing Stations
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3 DSR

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
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3 DSR

IT Considerations – Aperio System Connections
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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
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Aperio IQ/OQ/PQ Validation

Installation Qualifications (IQ):

ScanScope and Control PC IQ One IQ per ScanScope

Spectrum Plus / DSR IQ One per overall installation

Operational Qualifications (OQ):

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



Aperio Spectrum Compliance Features

User Authentication
Secure password login at all points of access

Permissions Control
Role based privilege management down to the field level

Tamper Evident Images
File format protected by checksum

Native Com
pliance Features

e-Sig

Audit Trail
Comprehensive recording

Com
pliance M

odule
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Few Tips on Slide Scanning

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

• Automated Slide Printers (2) with 2D Matrix Barcode

41



Few Tips on Slide Scanning

• 2D Matrix Barcode
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Few Tips on Slide Scanning

• No Barcode: Use Groups
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Few Tips on Slide Scanning

• Blank Background Slides
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Few Tips on Slide Scanning

• Slide Cleaning
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Few Tips on Slide Scanning
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Questions
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