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Objectives _-

- Review the regulations that apply to instrumentation and
digital pathology systems:

- Domestic and international GLP regulations,
- Domestic and international ERES requirements
- Present Aperio’s strategy for compliance:

- New GLP and ERES features in Aperio’s digital
pathology systems,

- Validation of digital pathology systems
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Overview of potentially applicable GxP
regulations

EDA B e

' OECD Principles of Good
GLP (21 CFR § 58) : Laboratory Practice

ERES (21 CFR § 11) Guidance Documents

ERES (Annex 11, “Computerised

GCP (21 CFR § 312, etc) Systems”)

GMP (21 CFR 8210 and 211)
Compliance Policy Guides

Guidances for Industry

ICT @ H==mms

USP <1058> Q9 (Quality Risk Management) GLP (MHLW Ordinance No. 21)
ISPE GAMP 4 and 5 Q10 (Quality System) GCP (Ordinances and Notifications)
HIPAA (45 CFR § 160 and 164) E6 (GCP) ERES (PFSB Notification 0401022)

E7-E11 (Clinical Trials)
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Overview of potentially applicable GxP
regulations

-%*L.A

OECD Principles of Good
Laboratory Practice

Guidance Documents

ERES (Annex 11, “Computerised
Systems”)

GLP (21 CFR §58) i—,1
ERES (21 CFR § 11)
GCP (21 CFR § 312, etc)
Compliance Policy Guides 2

Guidances for Industry

ICT @ H=rmws
GLP (MHLW Ordinance No. 21)

GCP (Ordinances and Notifications)

E6 (GCP) ERES (PFSB Notification 0401022)
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Who has to be compliant with which
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Overview of ERES and predicate GLP and GC

requirements

6
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Stated or Implied Requirements from : m Ses G5
ERES regulations, GLP, and GCP Sy 2 |258 oD

568 » |5E3 G
T88 | 43 |Z8u. | %%
o % — N mnas '8 : g
620 58 |228g| ot
— 6 S c 35 o=@ 5 @ .S
S5E | SE |sggE| g&
_ N o =18 g§L02| £

Regquirement O w w s ST Xon o -

Risk management system must be in place v

Instruments, software and systems must be validated v v v v

System components must be inventoried v v

Equipment must be adequately tested, calibrated, and standardized v v v v

System generates accurate and complete copies of records for

inspection v v

Records must be protected v v v

System access must be limited v v v

System must identify who created records v v v v

Audit trails must track who created/changed/deleted records v v v v

Authority checks must be in place v v v

Device / terminal checks must be in place v

Additional controls must be placed on open systems v

Electronic signature manifestations indicate who / when / why v v v

Electronic signature irrevocably linked to record v v v

Electronic signature components and controls are enforced v v v

System alerts of bad login and bad e-sig attempts v v

Data backups are taking place routinely v v v

ﬂaperio



Aperio’s Approach Toward Compliance
Digital slide as raw data, or glass slide?

Interpretations of virtual images have been repeatedly shown to
be as accurate as interpreting glass slides...

Histopathology 2007, 50, 266-173

A randomized controlled trial of the diagnostic accuracy of internet based telepathology compared
with conventional microscopy
P. Furness

“No significant difference in diagnostic accuracy could be detected between the diagnoses proffered on the basis of virtual
slides and conventional slides

Histopathology 2002, 41, 91-109

Telepathology: current status and future prospects in diagnostic histopathology
S. S. Cross, T. Dennis & R. D. Start

“The review concludes that all the necessary technology for telepathology is available and there is strong published
evidence for a diagnostic accuracy comparable with glass slide diagnosis...”

Aperio’s FDA clearances

... which makes the raw data (image files) and metadata
(annotations and processing) subject to ERES controls

7
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Aperio’s Approach Toward Compliance
Digital slide as raw data, or glass slide?

- Substantial debate still remains in the industry regarding
the definition of raw data as it pertains to slide images

Is the Digital Slide RAW DATA?
NO YES
Must be able to reproduce the Ability to permanently archive,
result from the glass slide retrieve, and securely manage
digital slide

- Aperio’s approach can satisfy your needs regardless of
which approach you take

(Further detail in Toxicologic Pathology 2007, 450-455, D. Tuomatri et al, “Society of

Toxicologic Pathology Position Paper on Pathology Image Data: Compliance with 21
CFR Parts 58 and 11")

VALICOM i @’aperio



New ScanScope and Spectrum Plus Feat
Securing the Digital Slide

- Raw data image files are stored
In a secured folder in the DSR,

- A checksum is calculated for
each image file

- If corruption or alteration of the
Image occurs, Spectrum Plus
will display an error message
and will not open the slide

VAL ICOM




New ScanScope and Spectrum Plus Featu
Audit Trails

E’\Aperm ImageScope v10.0.16.1771 - [Barcode: Slide ID: 53 File: C:\Images\Copy (6) of ... [=J[T]E3
Flle Edit Tmage View Tools iMindo Help
FeEa®re 00 -0feaB {EO% i@t fiwOo= Mo~

ol o s

- Unlike the raw data image
files, metadata can and will
change as slides are
annotated, reviewed, and
processed.

 Metadata is maintained in a
secure database where it
s [ | &[] [iommvmen | [ [ | S0 cannot be manipulated

L
€ ,’E

Ci\ImagesiCopy (61 of For &
udit Trail Tests.svs

Layer 49 Algarithm Puasitive Pixel Count | | Region | Length [um] |Area(um2] | Text | Nwp = Murnber of Weak Positive
TR 2004-08-11 ﬂ Bl A %ﬂe ﬁ]s f .
rom outside the Spectrum
StatTime 04:02:06 Pk
EndTime 04:02:07 P4 . .
we 0 Plus application
Statusl D escription
Algorithm Posgitive Pixel Count
2004-08-11

- Changes to metadata are

Nwp = Murber of 208.

Positive

. . -

Np = MNumber of 1033
P racked In secure audait trai
Nsp= Nurnb_el af 1z
lwp = Total Intengity 38646,
of Weak Positive

lp =Total Intensity of 155114,
Positive

|sp = Total Intensity of 99,

Strong Positive
166.09 M (_ I = E

3

- lavg =
[ 1201 pslostsolibmoshc

A v
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New ScanScope and Spectrum Plus Featu
Audit Trails

UserName: erikstaley Audit Trail Report Legend: Insertions
Date/Time: 2008-09-22 16:24 Updates
Filters: Tables == Slide: 53 Deletions
Audit Start Date: 2008-06-22 16:16:07
Audit Stop Date: 2008-09-22 16:16:07
Audited User:  erikstaley

Operations: Inserts, Updates, Deletes

16:15:50

Inserted AnnotationAttribute: 703

DateTime User Annotationld AttributeName AttributeValue
2008-09-22 erikstaley 51 Status 0
16:15:50

Inserted AnnotationAttribute: 704

DateTime User Annotationld AttributeName
2008-09-22 erikstaley 51 StatusDescription
16:15:50

(Inserted AnnotationAttribute: 705

DateTime User Annotationld AttributeName AttributeValue
2008-09-22 erikstaley 51 Algorithm Positive Pixel Count 2004-08-11
16:15:50

Inserted AnnotationAttribute: 706

DateTime User Annotationld AttributeName AttributeValue
2008-09-22 erikstaley 51 Version 8.100
16:15:50

Inserted AnnotationAttribute: 707

DateTime User Annotationld AttributeName AttributeValue
2008-09-22 erikstaley 51 Nwp = Number of Weak 208.
16:15:50 Positive

|

. Ingrctedd pat giion At ta: J08evwmm o o b 87 4 g0 b gt o g b e RO S S

11
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New ScanScope and Spectrum Plus Featu
Role-Based Security

Spectrum Admi

Roles
Role Defintions ! Command Permissions ¢ Data Table Field Permissions
Data Table Field Permissions
Fields ES_Test Rolef) _Default
= Cases
CaseID Resd Only [ﬂ Read Only Read Only Resd Only
e Ful Cortrol v | Feead Orily Full Cortrol Full Cortrel
g Ful ComrolM Read Only Full Cortral Full Cortral
Dog

Full Cnrﬂrnl[ﬂ Fead Only Full Cortrol Full Cartrol
Fender Full Cortra v | Fead Orily Full Cantral Full Cantral
UiDTERy Full Cortral v | Read Only Full Cartrol Full Cantrol
iosorel Full Cortra v | Read Only Full Cartrol Full Cantral
e Fui Cartra v | Read Orly Full Cortrol Full Cortrel
J=ician Fhone Ful Cnmrnl[ﬂ Read Only Full Cortral Full Cardral
inical Histary Full Cortral v | Fead Only Full Cantral Full Cantral
Final Diagnosis No Accessm Read Only Full Control Full Control
ey Read Only [ﬂ Read Only Full Cortral Full Cortral
e Rezd Oniy [ Read Orly Full Cortrel Full Cortrel
§-te Fenorted Read Only M Read Only Full Cortral Full Cardral
Fiets Full Cortral v | Fead Only Full Cantral Full Cantral
GREEY Full Cortral| v | Read Only Full Cartrol Full Cantrol
Custotmer Mame

Ful Comrolm Read Only Full Cortral Full Cortral |
Projects
Courses
Lessons
Genie Projects
Training Sets

- s T DN S RO T TR G Y Y .n’ e

12
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Validation of GLP Laboratory Systems
Digital Pathology Equipment

This section discusses:

Reasons for validation of GLP systems,

Consequences of not validating GLP systems,

Goals of Aperio’s IQ/OQ/PQ service,

Benefits of using vendor-supplied validation services,
Potential shortcomings of vendor-supplied validation services,

Challenges, and addressing them through Aperio’s modular
approach,

Examples of validation protocol sections, and a case study for
Aperio’s method of validating linear and area measurements in
ImageScope,

How the 1Q/OQ/PQs are summarized and presented

13
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Why validate your GLP laboratory equip_r_

- Per US GLPs (21 CFR § 58.61, 58.63(a)):

- “Equipment used in the generation, measurement, or
assessment of data... shall be of appropriate design
and adequate capacity...”

- “Equipment used for the generation, measurement, or
assessment of data shall be adequately tested,
calibrated and/or standardized”

- Per US ERES Regulations (21 CFR § 11.10(a)):

- “...procedures and controls shall include the following:
Validation of systems to ensure accuracy, reliability,
consistent intended performance, and the ability to
discern invalid or altered records”

VALICOM 1 @’aperio



Consequences of not validating GLP la
systems

FDA inspection observations have included:

- “Software... has not been fully validated for its
Intended use according to an established protocol.
Electronic records are used, but they do not meet
requirements to ensure that they are trustworthy,
reliable, and generally equivalent to paper records”

- “There was a failure to check for accuracy of the
Inputs to and outputs from the TotalChrom Data
Acquisition System, which is used to run your firm’s
HPLC instruments ...”

VALICOM 5 @’aperio



Goals of the IQ/OQ/PQ service _.

- Provide a customer-facing IQ/OQ/PQ package to accompany v10
release

« Why?
- As noted, FDA and international regulatory agencies require

validation of such systems in many company’s implementations,
- Ease customers’ burden with compliance,

- Complements new regulatory-oriented functionality that comes
with v10 release

- Many other system/software manufacturers provide this type of
service (though no other digital pathology vendor offers it)

VALICOM i @’aperio



Advantages of Using Vendor-Supplied
Validation Services

-« Common in GxP laboratories and for GxP information systems.
Examples include:

- Networked chromatography systems and instrumentation
(Agilent, Waters)

- Laboratory Information Management Systems (SQL*LIMS,
LabWare)

- Electronic Document Management Systems (Livelink EDMS)
- Advantages of using them:

- Vendor has comprehensive test case set that came from the
development and v/v of the hardware and software,

- Vendor's existing work saves time and cost of developing these
on your own

VALICOM i @’aperio



Vendor-Supplied Validation Packages:
Addressing shortcomings

Common Problem Aperio’s Solution
Vendor protocols are inadequate: Comprehensive and modular IQ, OQ, and
Significant in-house remediation is PQ set designed to cover all critical
required by customer to validate system functionality
Aperio staff trained on documentation
practices
Vendor’s field staff use poor Aperio has a dedicated GLP professional
documentation practices when executing | protocols contain documentation practices
protocols reminder and instructions to default to

customer’s preferred documentation
practices if requested

Vendor’s protocols are in an unusual Aperio’s protocols are developed using a
format, or are presented electronically standard formatting and layout

VALICOM f @aperio



Definitions: 1Q, OQ, and PQ

Definition Examples
INSTALLATION QUALIFICATION: e Correct equipment has been received in an
Documented verification that system undamaged condition,
components and support systems have been | ¢ All connections among instruments,

IQ |installed correctly and completely, in computers, servers, and network are
accordance with manufacturer and customer connected correctly,
requirements, government regulations, and e Computers have correct CPU and memory,
industry standards. e Correct OS and software titles installed
OPERATIONAL QUALIFICATION:
Documented verification that system e General system operations function correctly,
components operate properly in accordance with | ® Audit trails capture correct information,
manufacturer and customer requirements, e Electronic signatures are rendered correctly,

OQ | government regulations, and industry standards. e Security roles grant or restrict the correct
OQ establishes confidence that the components permissions,
are capable of consistently operating within the e Users without credentials cannot log into
established limits and tolerances required by the system
systems they support.
PERFORMANCE QUALIFICATION:
Documented verification that the total system e Customer can go through typical laboratory

PQ performs as intended. Performance qualification workflow,
establishes confidence that the system as a whole | e Customer’s worst-case load scenario doesn’t
is capable of consistently performing within overwhelm server(s).
established limits.

19
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General guidelines regarding 1Q, OQ, and
documentation

Aperio Spectrum Plus Operational Qualification Protocol

("Customer Approval to Proceed with Protocol Execution A
e o et nd el s it o e Spacn P - Protocols must be
orospectively prepared,
— - Protocols must be
approved before being
— executed

DSR Identification
Aperit's System Model Nuraber Aperic's Systerm 10 Recowded by (Intigls’Date)

Customer Information
Customer Name Addiress of Instaliation Site

Customer Contact Persoh

Customer Approval of Completed Protocol

We have reviewed this protocol post-execution, and concur that operational qualification of the
Spectrum Plus system described herein has heen completed

Printed Name and Title Signature Current Date
Frinted Name

| Tie i i

FPrinted Name

| Tie i i

FRM-0096 | Aperio Spectrum Plus Operational Qualification Protocal

20 Rev.0 Aperia Technologies Page 207166 -"-
ese Documents are the propery eno Technologies, Ine. and shall not be reproduced, distrbuted, dizclosed or used for manfacure or sale o
apparatus without the expressed witten consent of Aperio Technolo gies, Inc.




General guidelines regarding 1Q, OQ, an

documentation

Aperio Spectrum Plus Operational Qualification Protocol

7.3 Good Documentation Practices

-+ Protocols must be completed
using good documentation
practices, and documentation
must occur at time of
validation execution

This protocol shall be completed following Good Documentation Practices (GOF).
Guidance helow is based on Aperio procedure QSP-0023 (Ref 4.1.11). Consult the
Customer to determine if the Customer has any additional documentation
reguirerments that further gowern documentation practices; these could further
restrict the documentation instructions given below. In the event that Customer's
instructions contradict those stated below, follow Customer's procedures.

7.3.1 Record all entries in indelible black ar blue ink. Do not use ink of any other
colar, erasable ink, water-soluble ink, or pencil.

7.3.2 If recorded information must be changed, draw a single line through the
incarrect recording, such that the original information is not ohliterated.
Record the new information as close as feasible to the original entry, and
record your initials and the current date. If you think a reader may have any
questions about the reason for the change, summarize the reason and
record it next to the change.

Examples:
E3
INCORRECT. Data /s written over.
e el e e e e e e i L 0 e e L i 3
. List and sum the amperage of all MPs ¢
® .| offeritems drawing electrical Sum recorded at ight 55 A ¢
| current from this circuit E

INCORRECT: Datg is obscured.

B B okl e B e e e e e e e e e e e e e e e
| List and sum the amperage of all T Aves :
| otheritems drawing electical | Sum recorded at right 6.0 $
| curentfrom this circuit :
Correct documentation practices
JetessthattsssstiaitststtRttaReRE - - St n s
| List and sum the amperage of all S55-AmPs M
.| otheritems drawing electrical Sum recorded at right G‘DE,_;, *+
| current from this circuit oifarlet ¢

............................... pdded incorrectly $

7.3.3 When recording dates, use the format of MM/DD/YY, unless the Customer
has anather standard.

7.34 Do notleave any blank spaces in the protocol. If any fields in the protocol
are purposefully left blank, indicate that they are not applicable by drawing a
diaganal line through the field{s), writing "N/A" and recording your initials

21
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General guidelines regarding 1Q, OQ, an
documentation

o pniminne, T s

-~ -
RS DV

Instructions Expe:feﬂ'i{'esdll ) Actual Result Initials/Date
Inthe New Password and Retype O s specified Pass | Fail

Hew Password fields, enter a new O Other (explain) L R e S u |tS m u St b e
password tat containg at least one
2 non-alphanumeric character andis | Login completes

iIndependently reviewed:

Click Save.

Step

O As specified
Spectrum displays Login Required | O Other (2xplain)
screen

Pass | Fail
a0 Click Log off

- On a per-section basis

S — - - At conclusion of
execution

Section results reviewed by Date

LT s T N el T, SN

£ o
y Am— ¥ e

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
Printed Name and Title Signature Current Date
Frinted Name
e lli lln’
Frinted Name
e ." lIl’
_—
- WMAF\ "“‘3‘ \-udvl""’“"‘~’ ‘x\,\lwmﬂ

22
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Challenges in a vendor validation pa_c_

- Must be comprehensive but not excessive,
- Must capture as much commonality as possible among
various customer deployments,

- Must assist with showing that other regulations are
satisfied (e.g., HIPAA)

iglALIC‘DM = @aperio



Addressing challenges:
Aperio’s Modular Approach

Installation Qualifications:

ScanScope and Control PC IQ One 1Q per ScanScope

Spectrum Plus / DSR 1Q One per overall installation

Operational Qualifications:

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:

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

24



Example protocol content:
ScanScope and Control PC IQ

Aperio Scancoope and Control FC Installation Qualificstion Protocol

8 Installation Qualification

8.1 ScanScope and Control PC: Receipt, Inventory, and Inspection

Purpose

This section docurnents that all ScanScope and Cortrol PC eguipment have been
received by the customer and that all cornponents are in good condition

1. Unpack the ScanScope equipment per bAN-0014.
2. Include a copy of the customer's PO andfor PR in Attachment 2.
E;e:"?::ites ) 3 rEEiiT‘Lnfitrrgicdazgﬁgﬁii:xternally and internally to determine if t has been
4. Examine the ight source, Control PC, monitor, and accessories to determine ifthey
have been received in good condition.
5. Compare the received itemns to the customer's PO and/or PR.
Item Name or Received in good Matches
Comp Part # Serial # condition? C r's order?
acs
acs0
ScanScope 0 C5-0il Scanner Yes | No Yez | Mo
oxT
Light Source Yes | Mo Yes | Mo | hiA
Control PCwith
mouse and “wes | Mo YWes | Moo | MR
keyboard
Control PC Yes | Mo Yes | Mo | M
monitor
20x Objective Yes | No Yes | Mo | M
Spare light bulb Yes | Mo Yes | Mo | Mis
Frow Fubologer;
Autoloaderand
Slide Tray Yes | Mo | MI& Wes | Mo | RUA
(XT only)
Autoloader Slide
Racks, 8x Yes | Mo | NS YWes | Moo | MR
(XT only)
FRM-0033 | Scanscope and Control PC Installation Guslification Protocol
Fev 7 | Aperio Technologies | Fage 15 of 32
These Uoouments are the propety of Fpeny T and Shall Tk Be rep TAEnEEed, disleed or usedtor Tr sale of SppAanE

without the expreszed writen consert of Aperin Technologies, Inc.
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Equipment inventory
(everything received in good
condition?)

Site prepared?

ScanScope set up with correct
components in place?

Control PC set up and all
connections in place?

All software installed and
configured correctly?
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Example protocol content:
Spectrum Plus / DSR 1Q

812  Multiple Storage Array (MSA)

3 This section verifies that the HP MSA[s) and their components have been received in
urpose

- Equipment inventory (correct B A e s

Prerequisites and 2. E;(ﬁgnltwlgilhe MSA(s) and drives to determine if they have been received in good

server and drive array received I

Compare the received items to the customer's PO andfor PR in Attachment 2

I n g OOd CO n d Itl O n ?) Comy t hemP::tr:e " Serial # RECEiVEIE_"_i" gﬂﬂd cus‘lnh:naetf’:e:rder?
First MSA Yes | Mo Yes | Mo | MA

- Site prepared?

Power Supply

Yes | Mo Yes | Mo | MNIA

MSA’s Right Side

- Server has correct components R R
In p|aCe (CPU, RAM, network ﬁ;'::;‘}i':'b':l?‘“(s] Yes | Mo | WA | Yes | No | MA
cards, etc.)?

. . ?:3\:::23;;1;’:(51 Yes | Moo | NMA Yes | Mo | Mia

- Connectivity complete? s

- All software installed and ot e i WA

h

Drives received in Matches
of drives GB each drive good condition? customer’s order?

configured correctly? rra—

Additional MSA(s)
{if applicable) Wes | Mo Yes | Mo | M

Commeris

Section results recorded by: Date: _
Section results reviewed by Date: _ .~~~
FRR-0094 [ Anerio Spectrum Flus rDSR Installation Gualification Pratacal

Fev: 7 | Aperio Technologies Fage 17 of 37
These O are the property of Aperio Technologies, nc. and =hall not be reproduced, distrbuted, disclosed or Used for or sale of apparatuz
without the expressed written consert of Aperio Technologies, Inc
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Example protocol content:
ScanScope and Control PC OQ

Aperio SoanScope and Control PC Operstional Qualification Protocol

34  Component Functionality

This section verifies that components involved with ScanScope operations function within
tolerance and in an expected manner.

9.4.1 Macro Camera Alignment, Rotation, and Image Quality

This section verifies that:
1. The macro camera is aligned properly
[P 2. The macro camera is rotated to the right plane
3. The macro camerais well focused and provides good image gquality
This test requires an Apetio Calibration Slide (ACS) (FIX-0017-CAL). Ensure that the
identity ofthis slide has been logged in Section ¥ as a Test Material before proceeding.
For ©5:  Load slide into Position 1 of the tray.
ForxT:  Placeslide inthe manual loading tray.
Prerequisites and MNate that some tests are specific to CS or XT ScanScopes, and that some test
[Comments instructions differ between CS and ¥T. Check the M/ box inthe Actual Result field and
circle M/ in the Disposition field for instructions that do not apply to the ScanScope
under QG
The Console software must be stated to run this test
Perforrm the following tests at 20x% rmagnification
Disposition,
Step Instructions Expected Result Actual Result Initials/Date
o o U As speciied Pass | Fail | NJA
CS Only: Right-click on Any present slide image O Other {explain)
1. Position 1and select Replace | disappears and background is
Slide depicted in gray
=R
O As specfied Pass | Fail | Mt

CS Only: Right-click on
2. Poskion 1and select Set

Arron [ b ) appears nextto o Oter (2xpiain)

Current Slide Posiion 1
O WA
U As specified Pass | Fail
3 Click the Manual Load buton | A slide image appears inthe upper | O Other (@dplain
: and then click Hanual Scan pane
U A specified Pasz | Fail
ick Fi O Oher {explain
4. ITnihe Scan Area tab, click Find Tissue finder operation completes (Bxpiin)
issue
Adjust the green Scan Aea so Q As specfied Pass | Fail

that it encompasses the box and
a. cross hair [ocated in the cernter
ofthe slide {refer to Figure 9.4A
far an example)

Box and cross hair are within Scan B Oer (i)
Area

\ : r el . w\_‘ '_,.m\ _‘A.n-b“-‘ Md" ™
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- ScanScope operations function
as expected

- Control PC security in place
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Protocol content:
Spectrum Plus / DSR OQ

General functionality of Spectrum Plus and the DSR
- Creating, deleting, and modifying database objects,
- Audit trail functionality,
- Attaching documents,
- Database search and query functions.
General functionality of ImageScope software
- Annotation of slides; audit trail capture of changes,
- Image adjustment, linking, tracking, extraction, etc,
- Drawing of shapes and accuracy of linear and area measurement.
Logical security
- Account and password controls,
- Record protection and detection of alteration to image raw data,
- Data groups and role permissions.
Electronic signature

\ZjALI COM - @aper[g



Protocol content:
Spectrum Plus / DSR OQ

- Algorithms
- WebScope application
- General functionality
- Annotations in WebScope and audit trail
- Data export
- Digital slide conferencing
- Reporting
- Image file and database backup and restore

VALICOM r @aperio



Case Study: Spectrum Plus / DSR OQ
Qualification of Linear and Area Measuremen

2 Aperio ImageScope v10.0.16.1771 - [184.5vs] MEX]

File Edit Irmage “iew Tools \Window Help

- | B

dim ¢ O E WW-T

= Ee—ww oo

184.5us

How do we verify
e that these
s measurements of

Annotations - Detailed View

TR
" Layers |;. +|><_|><x| Layer Attributes +|-||ﬁ|

Layer 1 ﬂ Description ‘Region | Length fum] | 4rea (um2] | Te
] 1 956.3 57152 =
(15 2
* 2 7603 4834 B:&&
| I length and area are
i 2. &
" - Lo te?
T te T IO, RO e ey G~ | accurate:
|l 36447 x 32115 = 3.3GE, file = G4MB | 25605 22460 : 3865 x 3760 | 26830 ,22465 | pretetching £ trackmap § progressive rendering [ AIC | Pan /A
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Case Study: Spectrum Plus / DSR OQ
Qualification of Linear and Area Measurement

Solution: The NIST-traceable Aperio Calibration Slide

31

VAL ICOM



Case Study: Spectrum Plus / DSR OQ
Qualification of Linear and Area Measurement

N

\.‘_,v""-' T ____-"v PR J_,'-'h \,./_."'""' T . B _I./'_"—M S e RS _,-'; T T e . - e
Aperio Spectrum Plus Operational Qualific ation Protocol
Table for Recording Results for Accuracy of ImnageScope Measurements
1. ImageScope will report perimeter and circumference in the Length (um) column of the Annotations Layer
Regions table.
2. Calculation for Percent Difference is: (100 * | %alue frorm Cal. Cert. — %alue from mageScope |
“alue from Cal. Cert.
As Indicated As Calculated As Measured Percent
DObject Dimension on Cal. Cert. from Cal. Cert in ImageScope Difference
o tep 17
Large Rectangle Wiidth
(Nominally 15 mm From Step 11
wide x 6 mm high) | pigignt
o Step 13
Width
Circle Width x 3.1416 = Fom Sep 13
Circum-
{Nominally 100 ference
um diameter)
(Width/2)? x 3.1416 = | o ftep 13
Area
Square o Shep 19
{Nominally 10 um | Width
witth)
Fom Step T
Height
Stquare Helght x 4 = From Step 7.
(Nominally 100 | "ermeter
um height
ght) (Heigh‘t]’= Foa Sep 17
Area
Com ] . N )
Lﬂmﬁ e, "—-’- '~-""““."-\-r\‘ , o ’ WP = ".'-.__“’.—-4-.\" A
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Presentation of IQ, OQ, PQ Results

SECTIONS AND CONTENTS

OF THE SCANSCOPE AND SPECTRUM PLUS

NN
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VALIDATION BINDER

TITLE PAGE AND INDEX
Contains:

. Description of the subject of the validation,
e  Table of contents

Typical Size: 1 or 2 pages

VALIDATION FINAL REPORT

Contains:

e Summary of results from all IQ, OQ, PQ protocols

« Resolutions of any deviations found during protocol executions

«  Signatures indicating that equipment is validated

Typical Size: 2 to 8 pages

VALIDATION PROTOCOLS: IQ, 0Q, PQ

Contains:

e Completed IQ, OQ, and PQ protocolS

«  Signatures indicating that protocols were approved prior to execution
*  Signatures indicating that work was reviewed after execution

Typical Size: 20 to 150 pages per protocol

EXHIBITS AND ATTACHMENTS

Contains:

. Printouts and other data generated during protocol execution

e Any supplemental testing required during protocol executions,
for example, to further explore and resolve deviations

e  Signatures indicating that data was reviewed after execution

Typical Size: 20 to 30 Exhibits of 1 to 10 pages each

ﬂaperio
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Q&A

- Why don't microscopes have to be validated for GLP use?

Validation is implied in the GLPs for some equipment. A requirement for validation appears only in
21 CFR Part 11, and that is only for some systems that generate electronic records (refer to Slide
14). A standard microscope, per the GLPs, must be of suitable design and well maintained, but
validation isn’t required to prove that. If true measurements using an ocular scale, for example, are

derived, then calibration of that component would be required.

- What is the average time to complete the 1Q/OQ/PQ package? Typically, how long does
the entire validated installation take for two ScanScopes?

IQ of the ScanScope instrumentation and 1Q of DSR hardware and software takes approximately
half a day each (subtotal = 1 day). OQ of the ScanScope takes about one day, and OQ of the DSR
takes two to three days (subtotal = 2 or 3 days). PQ, allow one day. The total time to complete
1Q/OQ/PQ is about 5-6 days. Add 1.5 to 2 days for each additional ScanScope in the system. A two
ScanScope system including DSR would therefore take approximately 8 to 10 days.

- Considering the various regulatory agencies around the world involved with GLP
studies, to your knowledge, are they in agreement that your validation program is
acceptable for their requirements?

How does CFR21 Part 11 correlate with the Japan EREST guideline? Can we assume
that they are equivalent?

Regulatory agencies don’t certify validation programs. However, as Aperio’s program covers all
ERES and predicate GLP/GCP regulations for the US, EU, and Japan, Aperio is confident that the
validation program is suitable for worldwide use. Refer to the table on slide 6 , which shows
correlation between 21 CFR Part 11 and the Japanese guideline.

- Can microarray data be validated with this system?
Since tissue microarray (TMA) is used typically in discovery research, it is not included in the
validation protocols. It could be undertaken as a custom validation project.
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Q & A (continued)

- Will the slide and related files have to be stored with the study file as raw data? How
would you store the digital slide with the study file? | understand the file size is quite

large.
A reference to the digital slide file and the methods of retrieval would suffice for compliance. This is
common practice in other cases of high-volume raw data, (for example, HPLC-Mass Spec).

- Do you help with internal documentation required by my company specifically?

Part of every validation project is a preliminary review of the protocols by the customer. This is the
time for the customer to stipulate any special requirements for satisfying their needs. We want to
make sure the work we do meets or exceeds the client’s own established regulatory and
documentation standards.

- Can the image annotations optionally not be recorded for pathology peer review?
When auditing is turned on, all annotation activity (drawing, mark-up changes and deletions) will be
recorded. Permissions can be set to limit the ability of a viewer to delete annotations, and
annotations can be toggled visible/non-visible, but all parties opening a digital slide will be able to
see them or toggle their visibility.

- Does your GLP testing requirement take into consideration, any or all integration with
an outside Pathology or Laboratory information system and the interaction between the

two systems, to include meta data, patient information transfer between systems?

The base, prewritten protocols were developed for only the immediate input and output interfaces of
the system such as query result files or barcode decoding. Our DSR OQ also validates exporting of
data from the Spectrum Plus database by way of the common CSV format. Any non-standard data
flow protocols would need to be added as a custom section in the PQ. We will do custom validation
for 3rd party devices and/or data stores as an additional service.
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Q & A (continued)

- What about providing a validation for therapeutic markers, using Aperio’s software, ie
ER, PR, HER2Neu?
Yes, that would fall under custom validation work.

- Is access to the raw data audit-trailed (i.e., the "cyber-equivalent" of asking a colleague
for an informal opinion)?
The viewing of data is not audited, only changes to database tables and records. An audit viewing
feature is slated for release 11.0 of Spectrum Plus.

- Will software be re-validated with each release?
Yes, in part. The amount of revalidation depends upon the extent of changes in the
new release. A revalidation would verify installation of the new release and would
validate all new functionality as well as revalidate any legacy functionality that is
affected. This approach ensures that your digital pathology system is maintained in a
validated state while minimizing activity and paperwork to do so.

- Does Valicom offer other validation services for other systems and protocols?
Yes. Valicom provides compliance and validation services to the life science and
medical device industries, and specializes in computer system validation and laboratory
instrument validation. Please visit the Valicom website at www.valicom.com for more
information. Full contact information can be found on slide 36.
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