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Virtual slide systems
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Virtual Slide: Real Microscopy — Redefined
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EXPERIENCE A WHOLE NEW DIMENSION

... of digital imaging

Microscopy and image analysis are generally considered to be two separate processes, the former
feeding into the latter. In some fields though, such as pathology, the two are synonymous, with
practitioners analysing preparations directly through the eyepiece. This is due to the “look and feel”
that only a real slide-mounted sample and microscope can offer. The VS110 systems from Olympus
bring microscopy and imaging closer together. The result is an advanced and extremely versatile
“virtual” slide, which is an exact copy of the real specimen. Furthermore, “virtual” microscopy
generates a high-resolution image of the whole specimen, which can be viewed and analysed
from the overview image at anything from low magnification up to maximum magnification via
seamless zoom. Stored electronically on a central server, samples can be evaluated around the
world instantly and simultaneously - the future of imaging is here.

VS110 in pathology, research and education 4-11

Virtual microscopy enables the information from one glass slide to be shared
across the globe for teleconsultation, supraregional collaboration, archiving of
slide materials and teaching. The VS110 features include: remote access to
virtual slides with the functionality of a microscope, eliminating the need for
the instrument itself; the ability to see and analyse macro overviews of slides
not possible using traditional microscopes.

VS110 - functions, data management 12-19
and system

All of the VS110 system components are designed to interact seamlessly,
producing a fully automated high-speed scanning system with excellent flexibil-
ity and simple operation. This ensures that users get the best results for each
type of specimen with the minimum of effort. The Net Image Server SQL for the
Olympus VS110 system is a real client-server-based data management system
and storage solution developed especially for microscopy. This, together with
the VS110 platform, assists the user by keeping everything clearly structured
and easy to manage, and ensures efficient communication through images and
data.

60 pm thick section of bone examined using polarised transmitted light and a sensitively tinted auxiliary quartz workpiece.
The bone section was taken from the shaft of the left femur of a 20-30 year-old woman from the Neolithic burial ground in
Wandersleben (Thuringia, Germany) who suffered from chronic inflammation of the bones of the lower extremity.

Image courtesy of Prof. Michael Schultz, University of Géttingen, Germany.
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Exceed the limits

. Virtual slide microscopy offers pathologists and researchers, as well as students in professional
education, the unique potential to acquire complete slides at high magnification and resolution

L . to enable diagnosis, analysis and archiving of samples for discussion both remotely and in online
24 ' St conferences. Virtual microscopy offers new ways of teaching students to analyse pathology samples
et 4 . : by enabling the tutor to work with all students in real time and to analyse the same virtual sample,
Y as if they were using a real microscope. This flexibility of virtual slide technology within all clinical
applications and teaching environments enables users to exceed the limits of conventional digital
microscopy and telepathology in terms of both the size and the resolution of image files that can
be discussed, as well as in terms of time and location of discussion with colleagues.




VS110 IN PATHOLOGY

With the increasing demand for collaboration and networking in hospitals comes
the need for the correct tools. The new VS110 concept from Olympus has intro-
duced a unique high-speed, whole-slide scanning system, producing digital slide
images for pathology at high-end microscope quality. The user can now work
more flexibly and efficiently to evaluate slides, make a diagnosis and consult
colleagues for second opinions, at separate times and in different locations.

Virtual slide - real diagnosis

Taking an exact copy of an entire slide using the VS110 system increases the flexibil-
ity of case analysis. This unique ability is due to the careful combination of precision
optical components, the high-quality scanning stage and the camera with advanced
application software.

The whole picture

The careful integration of all the components creates a highly flexible system that
enables the user to quickly and effortlessly acquire digital slides for diagnosis. The
acquisition process starts with generating an overview image of the entire slide. It
includes the automatic detection of the specimen to avoid time-consuming scanning
of areas where there is no sample on the slide. As a second step, the high-magnifi-
cation scan is automatically performed over the whole slide or over smaller, prede-
fined areas of interest using the preselected objective. During the acquisition, thou-
sands of individual images are simultaneously compressed without any loss in quality
and stitched together to create a seamless, magnified version of the slide. As a result,
this is carried out within minutes, even using high-magnification objectives.

High capacity and automatic throughput

Many diagnostic, teaching and clinical testing laboratories are faced with a growing
number of samples to process and it is therefore more efficient to scan slides in
batches and review them later. The Olympus VS110 system can be fitted with a slide
loader, giving full traceability and hands-off scanning. This capability also makes it
quick and easy to archive slides and produce permanent records.

Scan it right

With the Olympus VS110, users will be guided through the entire virtual slide acqui-
sition process step-by-step by an intuitive Scan Wizard. Full-slide scanning can be set
up with just 3 mouse clicks. With the VS110, it is also possible to review the overview
slide images and assign individual magnifications, scan areas and other parameters
to the slides, even in a batch scan. Although several modes are predefined, the
advanced software allows experienced users to be in full control of the details of the
scanning process. Therefore, different scan settings can be assigned to individual
slides, saving significant scanning time, as well as offering the possibility of only
scanning areas of interest, reducing the data file size.

Biopsy

Sample preparation

Evaluation and teleconsultation
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Virtual digital slides can be easily
accessed and viewed with an Internet
browser

Online conferencing in real time,
regardless of location

T —
Guided by annotations and “views”,
colleagues and collaborators can easily

identify regions of interest (ROIs)

Worldwide access

The virtual slide image is stored with all the relevant information in such a way that
it enables instant, controlled access from anywhere in the world. This makes it an
excellent tool for remote diagnosis (telediagnostics), second-opinion consultations,
group discussions and intraoperative diagnosis of frozen sections. The system pro-
vides each user with an easy-to-use on-screen control interface, allowing free navi-
gation within the sample. Moreover, users can control multiple virtual slides and/or
other image file formats simultaneously for easy comparison. In this way, they can
access virtual slides from wherever they are and therefore do not need to be in their
office, or even their home country, to screen a slide.

Meeting room

IZ1 More importantly, as well as giving individual access to the virtual slides, the system
also enables collaboration around the globe via the access-controlled conferencing
tool. This allows users to be assigned different roles such as moderator, speaker or
client. Therefore, second opinions can be requested or difficult case discussions can
happen immediately and in real time, with the added benefit of annotation, highlighting
and minute taking — a truly revolutionary tool ensuring a new level of efficiency.

Laboratory crosstalk

[E The integrated, versatile Net Image Server SQL expands the VS110 slide scanner
family with a client-server database and allows users to manage any kind of image in a
simple and convenient way. This powerful tool enables scanned images to be automat-
ically uploaded to the database, making them readily available for immediate remote
access and multiple keyword queries. A database template for clinical applications,
customised database fields and user-defined database structure offer greater flexibility,
and Net Image Server SQL also supports multiple file repository systems to allow se-
cure, easy networking between different scanning units within one database.

Connecting to laboratory environment

2] The Olympus VS110 software offers the possibility of converting standard image file
formats into JPEG2000 images after image acquisition, which dramatically reduces
the image size. Furthermore, the JPEG2000 format is included in the Digital Imaging
and Communications in Medicine (DICOM) standard. VS110 is compatible with many
different types of clinical information and data management systems, such as Picture
Archiving and Communication System (PACS), as well as the optional crosslinking
capabilities provided by the Laboratory Information Management System (LIMS) and
the Hospital Information System (HIS).
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Storage and preservation
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Access and security

I3 When handling a large number of virtual slides, high-quality, secure and rapid
access data storage is an important consideration. Olympus has therefore worked with
leading electronic storage providers to establish local, regional and international data N s ik T N .
access and storage network capabilities. With patients’ samples, privacy is paramount - a
and the system therefore has integrated security settings, giving controlled access to
the slide image and related data.
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The database window: database struc-

The old and the new ] ¢ t >
A clear advantage of electronic storage is that slides can be found and loaded quickly i, Lulete Sz [ U e il G )
query tool window at a glance

and easily, enabling users to rapidly reopen a slide for further investigation, access
slides for reference purposes or prepare presentations for conferences and lectures.
Furthermore, there is no degradation of the sample over time — the slide image will
always be as crisp and clear as the day it was recorded. This is especially advanta-
geous when archiving old or rare samples, which can then be made available to every-

one as if they had been copied. E User management

Assignment of user roles and
access rights
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Looking to the future
The advances of the VS110 system are based on the versatile nature of Olympus

microscopes, which means it can be upgraded to match any future requirements. P
Whatever applies to the microscope also applies to future analysis of digitised spe-
cimens. With the ongoing development of the application software, it is expected
that computer-assisted diagnosis software will become available which will help

to improve the detection and interpretation of tumours and other disease patterns,
leaving the pathologist in full control of the diagnosis result.
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Distribution of virtual slide
information

JPEG
2000

Communication

]
B s
111 [ [




The conference tool window displays

relevant image information along with
conferencing management tools

AR VAT L9 N o
Blood smear, scanned with UPLSAPO

100x oil objective

Courtesy of Dr Victor Gisiger, Depart-

ment of Pathology and Cellular Biology,
Université de Montréal, Montreal,

Canada

E Upgrade options

1.100x oil objective to scan
in highest resolution

2. Slide loader to scan up to
100 slides in a batch

3. Multi-slide stage insert to
scan up 5 slides in a batch

VS110 IN RESEARCH

Life science research has relied heavily on advances in microscopy to take our
knowledge forward. The VS110 system represents such a step forward, offering
excellent throughput, extensive image analysis and superb documentation of tis-
sue sections, cell cultures and even tissue microarrays.

Takeaway

Increased efficiency

Microscopy has advanced rapidly over the last few years in terms of the microscope
hardware and the techniques used to produce contrast or markers developed to
identify molecules, organelles and cell types. Today, we are able to investigate cellular
and biomolecular processes with a far greater degree of accuracy. Many experiments
use multiple sections of a sample to show the distribution of a certain molecule.
Analysing these can take up many hours of the researcher’s time and block the micro-
scope for other users. By scanning the sections on the VS110 system, the researcher
can view their slide away from the microscope and even perform analysis using dedi-
cated imaging software.

Global discussion

Due to the unique way the digital images are stored and transmitted, a researcher
can invite the rest of their group to view slides of interest, either individually or as a
group, whether they are in the same building or situated in locations around the world.
The virtual facility offers controllable access for the user, which means that with the
correct permissions they can add and edit files. The system is designed to only trans-
mit the amount of data required to provide the desired view and is therefore very quick.
The Conference tool window allows a moderator to set up a conference so that all invi-
ted clients can see and discuss what the speaker is showing, plus it also records every
aspect of the conference, such as the participants’ names, notes and annotations.

Multi-function

[Z] The VS110 comprises a research-level microscope with colour-perfect digital
camera and advanced software. This means that it is not limited to functioning solely
as a virtual slide system and gives great flexibility, especially where space and
funding are at a premium. Furthermore, the microscope can be complemented with a
range of accessories, from new objectives to polarising filters. The VS110 is a modular
system structure that enables perfect image quality with superb scan time for high
sample throughput, a highly integrated overall concept for fast data exchange, flexible
options for worldwide consultation and conferencing services for a wide range of
applications.
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Tissue microarrays

The “microarray” concept is rapidly developing, leading to both high through-

put and high content for all molecular “-omes” such as the genome, proteome and
metabolome. Arrays are a very cost-efficient way of running highly statistically relevant
investigations and, importantly, the array principle also applies to tissue samples,
known as tissue microarrays (TMAs). TMAs consist of many small tissue cores with
a defined diameter that are fixed on a single object carrier. With TMAs, researchers
have a powerful way of preparing and staining thousands of different tissue samples
under the same conditions and analysing them all at once. This has made them an 1.
increasingly important and efficient tool for molecular biological research, pharma- TMA cores can be selected by simply
ceutical drug discovery, gene expression and therapeutic antibody research. The U e IO AT W S

corresponding metadata is displayed
core reference for traceability and automatically storing and uploading to the Net
Image Server SQL database. \

functionality of the VS110 system can be expanded with a dedicated TMA software along with the image.

module, facilitating acquisition and simple analysis of tissue microarrays. This module

enables separate documentation of each core, accurately recording its slide and

J'

Specialised analysis

The VS110 software enables simple measurements such as perimeters, distances
and areas to be made without the need for scaling. With additional software tools,

a number of analysis functions are available to aid in the rapid investigation of the !

virtual slides. For example, the cell* family of software can perform phase analysis = ; ’; @

to automatically calculate the share of specific tissue types or to identify structures E'a"e;y view and multi-image display
according to a series of criteria such as size, shape and intensity. of TMA cores

Images courtesy of Prof. Dr. med. A.C.
Feller, Institut fur Pathologie, Universi-

Object detection tatsklinikum Schleswig-Holstein

2] The Scope software module for VS110 is derived from Olympus’ sophisticated
screening station scan®. The Scope software package can be installed on the VS110
workstation or different workstations, connected via a local network. This powerful
combination of VS110 with the Scope analysis software allows a full image analysis
to be carried out with the help of a workflow-oriented user interface. The user is guided
through a logical multi-step procedure, consisting of image processing, object detec-
tion, feature extraction and data analysis, by sophisticated gating and classification
schemes that are derived from cytometry.

The powerful object detection module is optimised to segment nuclei, cells or other
structures and several detection algorithms can be selected and adapted to the The Scope object detection: - The i image
objects of interest. Relevant object features and properties can be selected from a gfeg\ﬁgtop;::g:ters R 21T EE 1 1S
comprehensive list of parameters. The selected features will be measured for each

detected object. Additionally, mathematical operations and calculations can be per-

formed on these measurements.




ﬂ Whole-class access

Designed for multi-user access

E Easy access

Instant information distribution

E Easy upload

Fast and easy creation of online
content

VS110 IN EDUCATION

Teaching new students to analyse pathology samples is an important process.
It is, however, beset with the difficult decision of how best to demonstrate the
differences between normal samples and the many different disease stages
that exist for each type of tissue. Up until now, this choice has been restricted
to either giving each student a different, but very similar slide, so that they can
get the feel of working with a whole sample, or presenting a single image of
one sample via a projector or online tutorial. Both of these options have severe
limitations for teaching in groups. With the introduction of the Olympus VS110
system, however, this has now changed.

Whole-class access

N Each student can review the same sample and control the position and magnifica-
tion individually — as if it were a real slide. The tutor can also work with all the students
in real time, showing them how best to analyse effectively and pick out rare cases, or
test all students on the same slide.

Real-time viewing

The conferencing facility allows teachers to set up class discussions using synchro-

nised screens that enable all students to see and discuss individual slides at the same
time. Students can participate in the conference by using the specialised free OlyVIA
software.

Live discussions

The OlyVIA viewer software includes tools to add annotations and notes, and to record
files and directly link them to the slide. This enables the tutor to prepare images and
guide students through each key feature. Furthermore, the software enables users to
navigate multiple images simultaneously for easy comparision, ideal for teaching and
conferencing purposes.

Easy access

] Scanned images are automatically uploaded to a database, resulting in virtual slides
being readily available for immediate remote access. This means that it is possible

to access and view slides stored anywhere on the web, which is ideal for whole-class
consistency in homework and tests, as well as allowing courses and assessments

to be organised quickly and easily.

Easy upload

[ The advanced software technology also allows the easy and quick uploading of
virtual slide files to educational institutes’ homepages, enabling students to quickly
access slides via fast intra-networks with integrated security settings, giving tutors
controlled access to slide images and related data.
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Maximise teaching efficiency

Olympus also offers the SlidePath Digital SlideBox interactive digital slide application
software solution. This comprehensive digital slide multimedia management system
allows users to create their own web-based pathology resource in minutes. Further-
more, Digital SlideBox can be used to exploit the power of digital slides in education
and training, offering maximum teaching efficiency in all histological applications.

Advanced Teaching Tool

[*] Digital SlideBox is a leading software tool that allows academic tutors to build [
extensive libraries of slides and pathology cases for review by students using the Web. Intuitive user interface
Developed with key academic institutes, its modern design facilitates the creation

and editing of educational content quickly and easily, and it is an ideal interactive

resource for teaching in any discipline that uses glass slides.

Interactive education E e
I3 Digital SlideBox’s easy-to-use interface provides users with everything needed to e =

9 Yy p ytning MW
produce digital slide-based teaching material via the creation of an online histology = L%

lab. The software features allow the addition of descriptions and questionnaires, as e
well as multimedia files, such as lecture notes, presentations and videos to create
interactive e-learning sequences. Furthermore, the technology allows educators to link e
to external web resources to maximise existing online content and provides seam- e
less support for all leading scanner image files. Digital SlideBox also offers simple
and powerful tools that provide unparalleled user and content management, which —_— s
allows classes, courses and assessments to be organised quickly and easily. Statistics tool for class assessment
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CHAPTER Il

VS110 - FUNCTIONS,
DATA MANAGEMENT AND SYSTEM

Leveraging potential

An intuitive scanning wizard, fast acquisition speed, high-resolution images with brilliant image
quality, secure image and user management, straightforward creation of online image galleries,
annotation functions, fast, easy navigation, reviewed batch scan, and the flexibility offered by a
whole range of additional modules make the VS110 system a versatile platform for diagnosis,
teaching and online conferences. The system consists of robust and carefully selected hardware
integrated with the Olympus BX upright microscope, offering the user peerless reliability and
flexibility.




VS110 - THE FUNCTIONS I Scan Wizard

The clear Scan Wizard guides
the user step-by-step through the

The real power of the VS110 software lies in its functionality. It is designed to scanning process
provide all the features needed to make both diagnostic and research use as

easy as poss'lble. These functions are presented to the user via an intuitive and : fﬂ@i} ——
easy-to-use interface. . i b et Ry
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I The user is guided step by step through the virtual slide acquisition process by an
intuitive Scan Wizard. This graphical user interface (GUI) features large control icons
and enables even inexperienced users to immediately produce the perfect image re-
sults they require — in just a few steps and with minimal training! Several modes are
predefined, like the quick mode which automatically acquires the entire slide, or to
control all the settings during the acquisition completely.

Region definition

IZ] To define the area to be scanned, the user can identify a region of interest (ROI)
using the simple on-screen freehand tool to outline the area to be scanned, or leave
the system to automatically detect the extent of the sample or samples. VS110
supports automatic sample detection, which reduces the data size by only scanning
the areas needed. The freehand tool further allows the user to reduce the scan area

to the minimum required to save time and hard disk space. - k|
The scan area can be defined by

Keeping focused rectangles, circles and polygons

[ To make the scan process as fast as possible, the software generates a focus

map using the fast, software-based autofocus function. This autofocus capability

allows the optimal z-position to be determined and saved on various parts of the

sample, permitting a height profile of the sample to be compiled before acquiring the E Focus map

detailed scans. Different maps are used depending on the type of sample being U sl BT CEUEHELCE il

o . . . specimen’s topography to ensure
scanned, providing the best solution whatever the specimen. Numerous coordinates precise focusing while scanning
are selected to create the map, which gives the system an instant focus reference and superb scanning results

when scanning the slide.
T
High speed and resolution e
Including the generation of the focus map, it takes less then 2 minutes for the VS110
to scan a 10 x 10 mm sample area using a 20x objective with a 0.63x camera adapter.
Moreover, VS110 scans with outstanding resolution at 0.16 pm/pixel at 40x.




The unique multi-layer format allows
the scanning and combining of multiple
scanning areas in one image. Coloured
frames outline different resolutions and
z-stack scans in the overview image.

------ = = —

B Aspect of whole -m-ous-e"embryo,
20x magnification
EFIl image (left), non-EFI image (right)

The navigatidn window allows easy
orientation and navigation within the
slide

Multi-layer images

N A multi-layer image is made up of two or more image layers. Each of these layers
contains the microscope image of a sample (or part of one) acquired at a different
magnification. This means that if an image is acquired at a magnification of 2x and
10x, an image will have been created with two image layers. Furthermore, several
regions of interest that are scanned with the same or different objectives can be
combined in one image. The software manages the images in such a way that the
image layer with the highest magnification will be displayed automatically. This en-
sures that users will always obtain the maximum available image information without
needing to keep in mind which image layers exist.

Real virtual microscopy

2] The VS110 system is capable of scanning multiple large specimens in up to 15
z-planes. By selecting the Virtual Z scan mode, the reviewer can just simply focus
through the sample, as well as examining regions of interest in different dimensions.
At each position of the whole sample, the VS110 system acquires a series of images
at various focus positions, and these z-stacks are stored within the images and can
be focused virtually on the monitor. This enables better observation for remote con-
sults, as well as consistent training for students and pathologists.

Always sharp

[@ For evaluation of distinct structures, such as the shapes of cell nuclei or complex
specimens with different types of tissue, or for the analysis of thick samples, the
extended focal imaging (EFI) feature can improve the image quality. The software
produces a perfectly focused image with greatly increased depth of field at any point
within the virtual sample. This is achieved by taking a z-series of images through

the sample and combining them, in focus elements of each other, into a single ultra
sharp image.

Immediate review

The image is displayed without delay on the screen whilst being scanned and can
be immediately edited and viewed without affecting the acquisition. This is due to
the high-performance and unique multi-threading Olympus software. Annotations
can be immediately added to the file in the form of shapes, arrows and text, whilst
audio commentary and an automated scale bar can be displayed in the image.

Easy navigation

2] The multifunction screen not only displays the digital slide image, but also relevant
data and an overview image that can be used for navigation, along with buttons for
x and y movements and zooming. The Properties tool window also shows any addi-
tional information about the file being displayed.
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Memory and file management

With such high-quality images being produced for each slide, file storage and access
are very important considerations with the VS110 system. The special memory man-
agement evades the limitations of the operating system and can handle images of
any size. This has made it possible to acquire images with large uncompressed file
sizes. The first unique step used by VS110 is on-the-fly lossless compression, which
means that images can be compressed to a tenth of their original size. Secondly,
with the VS110 system fully prepared for mass data transfer and storage, it can be
easily integrated with ultra high-capacity storage systems, for which Olympus works
with the leading companies in the electronic storage market.

Measuring functions

I3 The Olympus VS110 software offers a wide range of measurement functions.
Measurement results are saved together with the image in the “measurements layer”,
and are displayed in a sheet which can be exported in XLS format for further editing in
a spreadsheet programme, such as Microsoft Excel.

Access everywhere

[ Virtual slides can be accessed via a number of different methods and can also be
published to online databases in a special file format to enable very easy teleconsult-
ation or international collaboration. Similarly, the virtual slide can be recreated on DVD
so that it can be distributed to colleagues and students without the need for special-
ist viewing software. The system ensures the ideal properties for processing, data
transfer and image display, since parameters such as resolution are automatically
adjusted to what is needed for the user’s monitor. In this way, there is no time delay
between changing the view and seeing the image.

Iz virtual

The dynamic algorithm of the Virtual Z
scan mode follows the 3-D structure
of the specimen. The resulting image
is in focus - plane by plane.

A large set of measurement functions is
available in the software

Virtual slides can be stored in a Web
format and be viewed with an Internet
browser




ﬂ Multi-user access

Large labs and universities can
use data jointly

E Unlimited data capacity

Integrated volume management

S

E Fast data access

Structured database and
extensive query functions
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E Secure file repository

Maximum data security
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VS110 - DATA MANAGEMENT

With a growing amount of data to manage, multiple users and the desire for
greater data security, conventional data managing solutions quickly become
inadequate. The Net Image Server (NIS) SQL for the Olympus VS110 system
is a versatile image access and storage solution for digital virtual microscopy.
The NIS SQL is a real client-server-based data management system developed
especially for microscopy and ensures that even with large amounts of data
and many users, workflows run efficiently and the greatest possible data se-
curity is provided.

Data management

When image acquisition plays a major role, storing and maintaining traceability on
individual data sources such as images, reports and analytical results becomes
extremely important, as does the sharing of images and information — independent
of time and place. Therefore, the NIS SQL platform assists the user by keeping every-
thing clearly structured, easy to manage and ensures efficent communication through
images and data via an independent Web browser or free-of-charge viewer software.

Simultaneous multi-user access

N NIS SQL is designed to cater for any situation, from single acquisition stations

to larger workgroups. In the latter cases NIS SQL avoids the common useroverload

problems of conventional data storage systems by utilising careful architecture design
and leading SQL systems. The client-server system leaves the data on the server and
only downloads image data which is being viewed or edited to the client computer.

Therefore, smooth data access is ensured even when there is a maximum number of
users online.

Unlimited data capacity

1 NIS SQL has the capacity to manage an unlimited amount of data. The built-in
volume management enables the system to write on different hard disks or to access
data from multiple hard disk sources.

Fast data access

& NIS SQL allows users to manage any kind of image in a simple and convenient
way. Scanned images can be automatically uploaded to the database, making them
readily available for immediate remote access and multiple keyword queries. Custom-
ised database fields and a user defined database structure offer greater flexibility,
and NIS SQL also supports multiple file repository systems to allow secure, easy
networking between different scanning units within one database. NIS SQL uses the
excellent DBMS facilities of Microsoft SQL Server 2005 (or SQL Server 2005 Express
Edition).
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Security/access rights — -
2] In some cases, the security of data is not just important, but essential, and there- ~ F& = —
fore NIS SQL has a number of solutions to provide watertight protection. Access to ' g
a project or to individual project data can be restricted to a group or to individual
users. NIS SQL offers standard authentication via the SQL or Windows authentication

logon with username and password, meaning that it will accept the user’s Windows sessesans
logon for single sign-on (SSO) access. For the ultimate security, a secure file reposi- .
tory is established by default, which ensures that files are only visible to users with
permission to access them. Therefore, there is no way for unauthorised users to know
that the files exist — even if they are using Windows Explorer. Furthermore, passwords -

and privileges can be set by the main user so that team members, collaborators and Znte gi:ﬁg:&:rjaiapg:g:f;?ﬁi’ture
students can have differing access to the files. This means that changes can only be adopted to clinical environments
made by authorised people.
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System integration

I3 NIS SQL can be set up to interface directly and exchange information with exist-
ing LIMS (Laboratory Information Management Software), PACS (Picture Archiving
and Communication Systems) and HIS (Hospital Information Systems). The software
is designed to integrate with existing data sources on a network. As a result, existing
data, such as slide properties and related information, is available at every VS110
workstation. Furthermore, optional JPEG2000 conversion of virtual slide images makes
them compatible with many PACS.

E Web access
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I\ objectives

High-end UIS2 objectives offering
excellent transmission across the
entire spectrum

E Peltier-cooled camera

Excellent resolution and natural
colour reproduction

VS110 - THE SYSTEM

The VS110 system is built on the highly flexible Olympus “optical bench” micro-
scope concept, enabling each system to be exactly right for every requirement.
Every component is made to the highest standards and ready for any task.

In the frame
The VS110 system is based on an upright motorised BX2 Olympus microscope, which
enables a range of modules to be easily added to meet the desired specification.

Objectives

The objectives used with the VS110 system are all high-end research objectives
from the Olympus UIS2 range, offering excellent transmission across the entire spec-
trum. All objectives are plan-corrected, displaying high colour fidelity with optimised
contrast to make stained specimens stand out against a bright, natural background.
They are available as either plan apochromats (UPlanSAPO) or plan fluorites (UPlanFL).
The motorised nosepiece integrates fully with the system for fast, hands-free objective
changes.

lllumination

IZ1 The 100-watt halogen light source provides the perfect illumination for high-fidel-
ity brightfield observation and can be polarised using the correct filters. The stability
and quality of the light provided by the illumination system, coupled with the imaging
camera, produce unmatched colour reproduction, giving users the best quality of
image through high-end microscope optics with the convenience of a computer moni-
tor. This is essential for confident case diagnosis and slide interpretation.

High-power control

A top-specification PC-based workstation provides all the power required for com-
plex control and processing of both microscope and analysis functions. The large,
high-resolution monitor is driven by a dedicated graphics board and a multiformat
DVD burner provides easy-to-use optical storage.

Accurate movement

In combination with a dedicated stage controller, a high-precision X, Y stage gives
the system excellent accuracy and repeatability and ensures optimal performance.
Standard as well as large slide formats can be handled.




VS110 - FUNCTIONS, DATA MANAGEMENT AND SYSTEM

The VS110 scanner family VS110-S5

The system can hold up to five

Virtual slide microscopy offers pathologists and researchers the unique potential to ety SIS G e @) 1< 2P ellks

acquire complete slides at high magnification and resolution in the shortest possible
time. This enables diagnosis, analysis and archiving of samples for discussion both
remotely and in online conferences.

Three VS110 models are available as part of a comprehensive series of high-quality
and mutually compatible solutions to match different applications and workloads.

VS110-S1

The VS110-S1 system allows standard slides to be loaded manually along with any
associated metadata. All system components are designed to interact seamlessly,
producing a fully automated, high-speed scanning system with excellent flexibility
and simple operation. The system is perfectly suited to education, documentation,
teleconsultation and teleconferencing, as well as tissue microarray scanning in patho-
logy, cytology and research.

Slide rack
The handle and safety cover
VS110-S5 enable safe transport from the
The VS110-S5 is designed for medium workload requirements in routine pathology, bench to the slide loader
teleconsultation, teleconferencing, education and research. It can hold up to five
standard slides or two 2" x 3" slides simultaneously on the stage for semi-automated — 1:_

batch scanning.

VS110-L100 .
The VS110-L100 is engineered for high-workload pathology and research environ-

ments. The system features a dependable, robustly designed slide loader containing

two racks, each holding 50 slides. This offers users careful and reliable slide handling,

as well as fully automated scanning of up to 100 slides. The integrated bar code

scanner reads all common 1-D and 2-D code formats and can be used to automate

slide data entry.

VS110-L100

High-capacity system with robust
integrated slide loader




Specifications

Fully automated virtual slide scanner

Image acquisition

Motorised BX microscope frame

Objectives included: 2x PLAPON, 10x, 20x, 40x UPLSAPO, other objectives may be added optionally
lllumination: brightfield with 100 W halogen lamphouse

VS110-S1 with slide holder for one 1" x 3" slide

VS110-S5 with slide holder for five 1" x 3" slides or for two 2" x 3" slides

VS110-L100 with slide loader for 100 3" x 1” slides, with integrated bar code scanner

Digital CCD camera: 2/3" CCD camera, 6.45 pm x 6.45 pm pixel size, high sensitivity, high resolution,
Peltier-cooled, 14-bit dynamic range

Workstation with Dual XEON™ technology and 500 GB data storage capacity,

network interface 100/1,000 Mbit/s Ethernet, 4 GB RAM and high-resolution TFT monitor

Data storage solution (optional)

CE compliant

Acquisition scanning wizard

Automatic sample and tissue finding

Autofocus routines

Multilayer scanning: multiple scans in one image

Seamless stitching

Virtual Z-acquisition

Single button for automatic scanning of up to 100 slides (with VS110-L100)
Reviewed batch scan

Software functions and modules

Resolution

High-resolution scanning (standard 1x camera adapter): 0.32 pm/pixel (20x/NA 0.75)
and 0.16 pm/pixel (40x/NA 0.9)

Fast scanning (0.63x camera adapter option): 0.51 pm/pixel (20x/NA 0.75)

and 0.26 pm/pixel (40x/NA 0.9)

Scanning speed

View images locally, zoom, crop and rotate images

Compress images and save images in different file formats

Insert text annotations and drawings; create views of regions of interest, record audio annotations
(sound card, microphone and speakers required)

Net Image Server software for remote access to virtual slides with VS110 software, OlyVIA viewer
or Web browser and management of virtual slides and user access to images

Conferencing module for simultaneous and synchronised viewing of virtual slides, conference access
control and user management, minute-taking tool, chat function

TMA module to acquire individual images of TMA cores

10 x 10 mm sample area with 20x objective: Optional: fast scanning mode < 2 min
High-resolution scanning < 3 min

Analysis

Dimensions (mm)

VS110-S1/VS110-S5

Weight: 52 kg, power consumption: 952 W

The manufacturer reserves the right to make technical changes without prior notice.

Integrated measurement functions: distances, areas, circumferences, point count, export results
to Microsoft Excel

Analysis with software packages, e.g. phase analysis to measure shares of tissue types, particle
analysis to identify content of tumour cells

VS110-L100
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Weight: 100 kg, power consumption: 1,024 W

* This measurement may vary according to interpupillary distance. The measurement given
pertains to a distance of 62 mm.

www.olympus-europa.com

OLYMPUS EUROPA HOLDING GMBH
Postfach 10 49 08, D-20034 Hamburg, Germany
WendenstraBe 14-18, D-20097 Hamburg, Germany
Phone: +49 40 23773-0, Fax: +49 40 23773-4647
E-mail: microscopy@olympus-europa.com

OLYMPUS

Art. code: E0430656 ¢ Printed in Germany 01/2010




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU ( )
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (eciRGB v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


