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CHAPTER 1: INTRODUCTION

44lcy (15440cr) system. We know vou will be pleased with this multi-
purpose imaging system widch provides sensitive and quantilative
m&mmﬂmmmmmmhw
blots. The IS440cy is as sensitive as autoradiography films for most
chemiluminescence spplications and detects fluorescent signals at
picamale to femiomole levels on gels and blots. The affordable system
cornbines a thermeelectrically cooled Charged-Coupled Device (CCD)
camera, an innovative Closed Optical Path Image (COPI ™) style
chamber, and the powerful Kidak Digital Science 1D Image Analysis
Software to provide a sensitive and quantitative benchtop imaging
solution for vour lnboratory.

The cooled CCD camers, combined with the 6X zoom lens, captures
12-bit images that can be accumulated to 16-bit files at a pixe] density of
752 x 582, This generates an image with a resolution of 38 microns/pixel
at full zoom. The 15440cy Image Acquire Software, within 1D Image
Analysis Software accumulates and displays multiple image captures so
you can view and optimize the guality of your image. The chamber
provides a light tight environment, so there is no need to use a darkroom.




About the User's Manual

mmmmm&m%m} User's
Mmmlmvidﬁ}ruuvﬁlhullufthinﬂrmnﬁnn}mmdtnﬂprm
images. [t is designed o be used in conjunction with the Kodak
Digital Science 1D Image Analysis Software User's Manual,
Additional computer equipment manuals may also be included in
your 15440cy system. These manuals provide information from the
mu!mmpﬂlngthmmmmﬂhmpp&dwﬂhym
15440cr system. Use these manuals for detailed information about
¥OUT néw compuler,

Conventions
This User's Manual uses the following conventions:

*  Menu commands, tool names, and window names are
capitalized.
* Tips, Examples and Notes appear in the text like this:

NOTE: Kodak Scientific Imaging Sysicms provides
muximum performance products for scientific imaging.

*  Safety Wamings

*  This symbol is used in the manual to
designate a warning or caution statement,

* This symbol is used in the manual to
designate where electrical shock is possibie.

WARNING: The ImageStation provides protection from
clectrical shock and UV light exposure when operated
sccording to this manual. If the instrament ks pot used
stcording (o these instructions, the protection provided by
the instrument may be impaired.




Mavigating through the User's Manual

The Kodak Digital Science [5440cr User’s Manual is divided ioto
the chuplers listed below. In each chapter, vou will find helpful hints
and troghleshooting information.

Chapter 1: Introduction gets you started by providing you
with information on what's in your package, how to use vour
manual and how 1o get help.

Chapter 2: Svstem Overview details the instrument and
suftware related 1o the [S440cy.

Chapter 3: Capruring an Image describes how 1o use the
15440 to capture and optimize images.

Chapter 4: Maimtaining the System provides guidelines for
the care and maintenance of ¥our sysiem.

Chapter 5: Troubleshooting the System provides an outline
for solving problems you may eéncounter.

Chapter 6: Installing the System walks through the
installation process of your [S440cr.

Chapter 7: Warranty & Regulatory Information provides
detailed information on the 15440cr warranty, software
licenses and regulatory information.

Appendix A: Digital Imaging Concepis discusses the basics
of resolution and histograms and how they apply to the
15440cr.

Appendix B: UV [luminarion describes the specifications of
the ilumination used in the [S440ce,

Appendix C: Image Correction reviews the details of CCD,
lens and illumination corrections relating to the [S440cr.

Appendix D: Related Producrs gives you information on
Raodak products related 1o 1S440c.

Glossary defines terms that are used in the manual,




What's in the Kodak Digital Science IS440cF Package

Prior to using your new system, please take 2 moment to ensure that
all necessary parts have been received.

NOTE: Computer compopents arc shipped scparately,

Kodak Digital Science Image Station 440c=
*  1S440cr Chamber and Capture System (1)
* Compression Pad , located inside the instroment kid (1)
* 120 Volt Power Cord (1) or 230 Voli Power Cord (3)
*  Camern/Computer Cable (1)
= Light Diffuser (1)
*  Test Target (1)
*  IS440cr Image Acquire Software Disk (1)
*  Calibration Disk (1)
*  User's Manual (1)
Registration Form (1)

Kodak Digital Science 1D Image Analysis Software
* 1D Image Analysis Software Disks (3)
*  User Registration Card (1)
*+ User's Manual (1)
*  Copy Protection Device (1)




Registering Your 1S440cr System

To be cligible for upgrade programs and to receive new product
information, you must register your system by completing and
returning the enclosed registration cards. For best product support,
please take the lime to complete and return the enclosed cards.




Obtaining Technical Support

If you have a problem using the [S440cF system, please refer to the
appropriate secticn of this User's Manual, the 1D Image Analysis
Software User's Manual, or utilize the program’s on-line help.

If vou require additicnal assistance, contact NEN™ Life Science
Products Technical Support. NEN is the qualified distribution and

support group for the Kodak IS340cr system. Before contacting
Technical Support, please have the following information ready:

*  Serial number of yoor [S44lcr system.

*  Serial number and version number of your 1D Image
Analysis Software (Select About 1D under the Help menu
while the software is running).

*  The make and mode! of the computer system you are using.
*  Operating system software version.

*  The type of image vou sre capturing or analyzing.

*  The problem you are having and what you were doing when

the problem occurred. Please nofe the exact wording of any
error messages, including any ermor number displayed.

MNEN Life Science Products Technical Support

World Headquarters
NEN Life Science Products. Inc.
549 Albany Street
Boston, MA 02118-2512 USA
1-B00-551-2121, International FAX 1-617-426-2464
c=mail: techsupponirnenlifesc.com
European Headguarters
NEN Life Science Products
Imperiastraat 8
B-1930 Zaventem
Belgium
32-(H2-T17-7911




NEN Life Science Products Local Offices

Argenting 1-816-D820
Australia 1-800-252-265
Austria (01 285 77 85
Belgium 020094540
Brazil 11-835-9922

Canada (English Speaking)

BOO-6T7-94912

Canada (French Speaking)

BO0-677-8856

Chile 2-220-4804
China 10-62563836
Colombia 1214-9804
Denmark (1 32 50 66 10
Finland 0 22 67 8811
France 0300 907762
Germany 0130 810032
Greece 6-49-76-21
Hong Kong 2-793-0330
Hungary 01 3959273
[celand 568-3533
Endonesia 21-723-1018

fealy 167 790510

Japan 3-5820-9408

Korea 2-516-7331

Mexico 5-250-0805
Metheriands 0800 (0223042
New Zealand 9-579-3024
Norway 023051930
Poland 0 22 779 83 50
Portugal 011 303 08 20
Puerto Rico 787-721-2128
Singapore/Muluysin 4-457927
Spain 091 579 (469

Sweden 08 625 1270
Switrerland 0800 355027
Taiwan 2695-9990

Thailand 2-274-8331

United Kingdom 0800 896046
United States 800-551-2121
Veneruela 2-235-2316
Non-listed European Countries
32-2-7T1779 79







CHAPTER 2: SYSTEM OVERVIEW

This section provides an overview of the Image Station 440cF
system. You will review the principles of operation and get a
better understanding of the critical components—the Sample
Work Area, the Closed Optical Path Image (COPI) chamber
which also contains the UV illumination source, the Caplure
Svstem and the 15440cr Image Acquire Software.




Getting Familiar with the 15440cF
Front View

Froni View of the 154400

A The Lid sllows access 10 the T The Closed Optical Path fmage
wirk area. Chamber molates the opticad path

' from the onstside envisonement. It
B The Sample Wort Areaisd0x i ihe 45 mirror which

?lm.’mwm mmmq‘m derects the light from the

imaging of samples up to 25 x s npla 10 the cameen |

A The internal UV light sources
ure glso contained in the
COP1 chamber,

D The Capiure System Chanber
includes the six position Filter
Wheel, 2 6X zoom lens and &
copled CCD camen.

E The Rodiuior dissipates heat
froem thie ihcrminelacsre cooler.



Rear View

Faar View of inw (54400

A The Cinmelr Rrestker proseors the B The Camera Cable Connersor i The FPower Cond connecior s

st im the unbikely event chat cotaples the: camera o the the receptacle for the power

there is an electrical short in the B4407 POl card in the supplied cord which provides electri-

TV hight souerce wiring. commgpuicr with the spocial ity nocded to power the UV
Camera/Compuser Cable. light source.

=
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Sample Work Area

The Sample Work Area is made up of two main components—the
Lid and the Platen. Let's review their features.

Lid

The Lid design provides easy access to the Sample Work Area for
positioning a sample in Preview Mode. When closed, ths lid creates
a light-tight eavironment for capturing fluorescenl or luminescent
images. When opened, external room light (with the Light Diffuser)
provides even illumination for transmission mode imaging.

L3 - I

-

A The Clasp creates and
maintains the light-tight seal
for the instrumenl.

B The Compression Pad Clip

C The Cormpression Pad is & D The Gasker sumounding the
double-sided pad (black side lid provides the light-tight scal
and white gide) with a foam for the instrument.

interior, The Compression Pad
halds thin samples Qat end in

holds the Compression Padle. e ven the Tid is closed, I

the correct position.

cun he casily removed 1o
accommodate thicker samples.



Platen

The work surface contains a scratch resistant optical grade material
which is the imaging window called the Platen. The Platen is framed
in a coated steel panel mounted on the unit base. The work area is
water-tight and has been designed for casy cleanup and is well suited
for both wet and dry samples.

WARNING: Metal wensils or rweezers should not be
usad on the Platen.

]

A The Plaren 15 3 coated clear
plate which secommodates up
1o a 25 x 20 cm sample for
imuge cuplure,

B The Platen Gasker lies under
the work arta and creates the
watar-tight environment.



Closed Optical Path Image Chamber

The IS440cF provides three standard forms of illumination including
transmission, UV and "no-illumination” modes. Transmission mode
utilizes external (room) light (with a Light Diffuser) for absarbance
imaging of samples, such as Coomassie gels or autoradiography
flms. The Light Diffuser, a white plate of translucent acrylic, is
placed over the sample 1o diffuse light uniformly across the sample
ares. The UV illumination mode utilizes UV bulbs in the
illumination chamber to provide 300-200 nm UV excitation of a
wide range of fluorochromes. The UV mode can also be used for
accurate fluorescence quenching measurements of samples such as
TLC or chromogenic blots. The “no-illumination” mode is used for
luminescent samples, such as chemiluminescent blots.

Schematic of 1S440cr in Transmission Mode

4 0

\V/\ —

Light Diffaser
u_%mn Sample
W

—_— ____.|

u Mirror Vg
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Schematic of IS440cr in UV illumination Mode

Schematic of 15440cr in "No llumination” Mode

e L T
L \ !J J |
| 1..\ Mirror . p




Capture System Chamber

The cooled CCD camera, lens and filter wheel are located in the
Capture System Chamber.

Camera

The IS440cr camera has been custom designed to provide the
highest sensitivity for molecular detection. The camers CCD i
thermoelectrically cooled to muximize the sensitivity of the camera.
The cooled camera collects the image data op a 752 x 582 pixe]
CCD. Single frame image data is captured at 12-bits with a
maximum signal-to-noise ratio of greater than 1,600, The [S440cr
Image Acquire Software will also sccumulate data from multiple
exposures into a 16-bit image. When you capture multiple frames (up
1o 1 hour per framc), each frame is added 10 the previous and the
result is visualized in the IS440cr Image Acquire Window. [n the
multiple capture mode, the system provides 3 maximum linear
dynamic range signal-to-noise ratio of greater than 6,000 (3.6 orders
of magnitude).

The instrument contains a mirror in the illumization chamber that
prajects the light from sample into the lens system. The lens system
is parfocal at all zoom settings, Therefore once the focus is set, the
lens should not need further adjustment. You can manually adjust the
ﬁmm“mﬂﬁm]mﬂmemmm
camera has a 6X zoom lens that will capture images from 25 X 20
em (=350 pmipixel) to 4.2 x 3.3 cm (=58 umvpiel).



_!I.Ig-‘f‘!i-!f:?‘..I L

e

Capture System Chamber
IEadfcr Capturs
System Chamber
I
EDC
A The Conled CCID Camera s D The Zoowm Rirg adiuss rhe

[

mivunted to the base of the
instrumens. The camer captures
752 x 582 pixe] imapes

The Lens is parfocal (1.2,
125 1o TSmm). Al 1.2, the
maximuem amaounf of Hght &s
passed through the leps,

The fstop Ring regulsies the
amount of light reaching lens
for an exposaire,

room setting of the lens from
12 5mm to TSmm (6X) The
highest zoom level provides a
resalution of =58 |.|.|:|.'pp:i:|.

E The Focus Ring adjusts the

focus of the lens. Once the
lens is in focus (parfocal). no
ulljm-[H'l-uhl s rn.:l.l.ih.'d. HE ANy
of the zoom senings. A mark
hais been placed on the focus
nog 1o indicote the odjustment
at which the Platen surface s
in foeus,

F The UV OniOfF

{x The Filier Selecrion

=

e & ﬂgmﬂﬁmm

Switeh turns the

LY HHHE UTCT

OO Always turn off the

L light soance

when not in ose.

Dial chunges the
fileer 1n front of the
lens. The dial

should only turn in the
dockwise direction.



Filter Wheel

A Filter Wheel is located inside the Capture System Chamber in
front of the lens assembly. This wheel has six filter locations, cach of
which fit a standard 38mm filter. Kodak has provided five filters that
are specifically suited for typical imaging needs. However, these
filters can be replaced by custom filters if necessary. Position 0"
should always be open, without a filter, for use with luminescence
and transmission images. To change a filter, remove the Filter
Access Panel inside the camera chamber. This light-tight door will
give you immediate access to the Filter Wheel.

NOTE: Only remove the Filter Access Panel when
changing a filter.

Fltww Whaa! amg Fiter
Ancass Pang!

A Filier Wheel conuins the filiess. B The Filter Acoess Panel providss

for dafferent detection methods. accez o the filler wheel und is
There e 5ix spaces in the wheel, Light-tight. Remove only the door
Pesition U should ahways be when changing a fibes

without 8 flier. The remiiming

five filers are standard SSam

filters. The flrers can be changed

i necessary.




IS440cF Image Acquire Window

Once vou launch the Image Station 440cF Image Acquire Software, the
window below appears. Take a few minutes to become acquainted with

the window components,

A The Menus ullow you toset C The fmage Hissogram

preferences, view a full
histogram, view the imags
a higher mognification or

acccas help.

B The Image Caprire Semrings
provide selection between
Preview and Capture mode
and scttings for imags
capturg.

displays signal intensity of the

ar image. Use the Histogram to
determine exposure time, Use
the Contrast Slider or Auto
Contrast to adjuss the contrast
of the image display,

D The Swbmii ard Quick Prin
Buttowas submit the image o
1D Image Analysis Software
and provide a Quick Print
dislog box.

E The Siatis Bar containg

information aboot the
current capiore.

oyl

i
i



Image Capture Settings

The Image Capture Settings allow vou to switch between Preview
and Capture modes, sct the exposure time, choose single or multiple

frame captures and apply pixe! hinning.

A The Expose/Siop Buiton 15

uzed 1o start or stop the
camera cxposure in Provicw
or Capture mode.

B The Exposure Progress

Indicator displays the total
exposure time and the
progress of un cxposure.

€ The Preview Maode provides a

ve-image preview session
during which sample format-
ting and cuplure adjustmicnis
can be secomplished.

D The Capinre Siider sets the

number of captures for image
accumulation. Maximum is 32
captures, The total oumber of
captures is displaved in the
adjacent textbox,

E The Exposure Time Slider scts

the exposure fime of a single
frame or each frame in a
multiple capture. The mini-
mam lime 18 0,072 sccomds
and the maximam Hme & 60
minuies or 3 hogrs.. The 1oal
exposure time s displaved in
the aiffsvent textbas.

F The Stop if Image is Sonrated

checkbox stops the image
scalewhen the image becomes
saturated. This setting is for
multiple capturcs only.

G X Binning increases the image

signal two-fold by adding
sdjacent pixels in the hovizontal
direction 41 the expense of the
horironiz] resolution.



Image Histogram

The Histogram displays signal intensity of the image. Use the
Histogram to determine exposure time and quality of the captured
image. Use the Contrast Slider or Auto Coatrast to adjust the
contrast of the screen image.

NOTE: The Contrust Shider and Auto Contred only adyust the
tmage deplay., The onginal brage dats remiudns unaltered and is
transferred 1o 1D Image Analysis Sofrware in its original

form,
Dispimy ang Sider Irmeaem Histiageam
Availabie in the [Se200e
ferage Acguing Window B
q
A —
.
B | 2610 FRenisty 1278
= - o
c | 2410 ig. 427H =13
I AunContagt [ inven 2

A Thelmage Histogram displavs. B The Contrays Slider sets the C Awe Contran chooses the

the range of signal of the Black and white points and optimal white and black points
image. The histogram can be gamma for viewing the and maximizes the in-screen
used to determine the optimal image on screen. (Le. the sppearance of the image.
expasare time so the images closer the black and white _

has the largest possible signal points the higher the contrast D The favert checkbox inverns
range. The numbers directly of the image.) the image from white signals
below the histogram indicate mnbllultbuk,pmmdm
the range of gray levels for Dleck: signily oo ¥ white

the Y Foir beckground.

multiple cupture images, this
rangc can be up 1o 65,536
sipnal levels. For single
capture images, this range can
be up 1o 4,096 signal levels,




Suhmit and Fraview

Buttons on the ISedlor
dmage Aoguine Window
A The Swhmis Bustow initiates the
transfer of captured data 1o the
1D Image Analvsis Sofrerares.
B The Cuick Prins Braton & used 1o
frind (he image displaved in the
Three peing sizes of the image.
Stxnst Baron the
Ed40cr image
Acguine Window

A Erposaere showas the clapsed e B Capriwnes shows the current C Searus shows the currens state,
fior the cvent image. mumber of captures completed.




Setting the Image Acquire Software and Camera Preferences

The Preferences menn in the 15440c¥ Image Acquire Software
allows you to set camera and software parameters including the
image saturation level, orientation, maximum exposure time

A The Chorexposure Saroration

Limir (%) is the percentage of
pixels that can become
saturated in the image. On the
Image Histogram, the image
will turn red when the
ssiuration level B reached.
The saturation levels for
single and multiple frame
capiure can be sef indepen-
dently using the edit text boxes.

St the Macimuem Exposure
Time by entering a number up
1o 3 hour. This valoe is the
maximum exposure time for &
sangle frume coplure image.
Adjusiments made io this texi
edit box will be reflected in
the Exposure Time Slider in
the I5440cr Acquire Window,

which oricntation the sample
placed om the planen will
appear in the 15440cF Image
Acquire Window.

D Check the Play sound affer
exposre box to be sudihly
potified of the completion of
each frame capture.

E The Camera Califration File

{=.dft) is specific for cach
camera and contains informa-

tive pixnels. These defective
pixeis are inherent in overy
CCD. The *.dft file compen-
sates and corrects for them.
The file is located in the
Image Station 4400 folder.
The application will ask for
the file if it is oot in the
comect bocation,

F Browse allows vou to locste
the correct *.dft file. If you
can't locate this file, contact
technical support,







CHAPTER 3: CAPTURING AN IMAGE

Now vou will step through the procedures for capturing an image
including preparing the sample for capture, setting illumination,
previewing, capturing, and submitting the image into 1D Image
Analysis Software,




Sample lllumination/Detection Guidelines

The IS440c¥ captures images for many different applications. When
performing experiments, it is important that the appropriate capture
conditions are used. The capture prrameters relating to three major
modes of detection are described below. Laier in this chapter, you
will find step-by-step procedures for preparing for image caphure,
sening illumination, previewing, capturing. and submitting the image
into 1D Image Analysis Software.

Luminescence

A luminescent sample needs no additional illumination for capture—
it emits light. The amount of light emitted by the sample is directly
proportional to the limiting chemical compaonent of the luminescent
reaction, usually an enzyme-tagged molecular target. The OCD
camera captures the emitted light and represents the signal in the
image with very high fidelity (linear response at high precision).
Luminescent samples can vary greatly in signal intensity, Many
luminescent signals are dim and may not 6l all the signal levels in
the Image Histogram in a reasonable period of time. Therefore,
lumrinescent signals may require binning in both the X and Y
directions. Generally >100 gray levels is desired, particularly if
multiple objects are to be quantitated. In general, the total exposure
time for luminescent capiures on the 154400y will be similar to that
of autoradiography film. If no significant signal is visible, select an
exposure time of up 1o 1 hour with multiple captures. If no signal is
apparent after the first hour of exposure, the [S440cr system is not
detecting the signal, verify that your sample is generating signal.
Filtars can be used to discriminate and differentially display different
kinds of luminescence. However, for maximum sensitivity (usually a
prionity in luminescence experiments), do not use a filter.



Fluorescence

A fluorescent sample requires illumination to excite Nuorescent
molecules (called fluorochromes or fluorophores), which emit light.
Internal ultraviolet illumination is provided by the [5440cr. The
spectrum of UV illumination is between 300-400nm; for details refer
to Apperslic B: UV [Mumination of this manual. The UV fllumination is
designed 1o irradiate the sample at 2 45 angle (called epi-
illumination), and is designed to require that the light interact with
the sample in order to eventually enter the lens. Further, the CCD is
relatively insensitive 1o the UV, and it is covered with a filter that
blocks infrared radiation thal emanites from any Hghtsource.,
Fluorochromes typically emit light in a manner that is proportional to
their amount, and the CCD camera captures the fuorescent light and
represents the signal in the image with very high fidelity (linear
response at high precision).

Fluorescence detection usually generates enough signal within a
reasopable period of time to preclude the need for binning. However,
binning may be convenient in & particular direction consistent with
the spatial resolution of the sample.

For documentation purposes, achieving 500 signal levels using the
Image Histogram is desirable. For high quality quantittion, yreater
thar 3,000 signal levels is recommended. In situaticns where high
background fluorescence consumes much of the available gray scale,
accumulating images fo greater than 60,000 signal levels may be
necessary for good guantitation.

Autofluorescence from surmounding materials often presents an
interfering background in » fQuorescent detection experiment. To
diminish the autofluonescent background, a series of filters are provided
in the [S440cr Filler Wheel. Selecting one or more filters (multiple
images) will aptimize the fluorescent signal by discriminating
against background and/or will differentiste between multiple
fluorochromes within the experimental sample,




Absorbance

A sample that absorbs light needs illumination to distinguish the
absorbing molecules (called chromogens or chromophores). The
CCD capiures the light that is not absorbed in a highly linear manner.
Generally, chromogens that absorb light do so in a manner that is
proportional to the negative logarnithm of the amount of chromogen.
In terms of classical densitometry, this functional dependence is
called absorbance or optical deasity (OD), and s related 1o the
chromogen concentration by an extinction eoefficient.

Absorbance cun be measuned by capturing the light that is
transmitted through a sumple. Transmission of light through a
sample can be accomplished using the 1S440cy, simply by opening
the lid and permitting external light to be transmitted through a
sample. To minimize imaging artifacts, a translucent panel (Light
Diffuser) is provided to be placed above the sample on the platen,
optimally scattering the incoming light. Because of the high
sensitivity of the camera, dim ambient light suffices.

Alternatively, detecting absorbance by reflected light, for samples
such o5 chromogenic blots, may be accomplished using the UV epi-
lumination provided by the 15440cF. In the case of a clear sample,
white backing of the compression pad may be used o assure light
return. This method is an example of fluorescence quenching, which
is actually an absorbance methodology.

By using either transmifted or UV illumination, ample signal is
provided and short exposure times are expected. Binning is never
necessary and exposure times per capture will be approximately 1
-second, Increasing the f-siop may conveniently extend exposure
times, Care should be taken nof to saturate the image (histogram
mirns red). Saturation precludes the appropriate calculation of optical
density for absorbance measurements. Utilize the accumulation
mode to approach 60,000 signal levels to maximize the rmnge of the
optical density.

For improved sample quantitation, it is recommended that filters be
used for detection using absorbance methods. For exampile, a blue
dve will present maximom contrast (signal difference) if 2 red or
vellow filter is used.

——



Quenching

Luminescence | (hemiuminocest | NONE Uszally NONE | 10 - 1000+ se<-. Uae black side
Biots misimal gumber |0t Compeession
[Closed) of =
rmwtlﬂ Flucesscent Cels UV epi-dlumination YES, see Filier | 10~ 200 sec., Use blach side or
or Blos rosed Application multiple reads of gy Compression
Tahle 31 £.20 sec. cach Fad
Absgrbance— Filmn Chaantitasion External or Ambisst Usually YES, Usssplly = 1 82 s Ligha
(Copen, use Li Application fill seale
= e black side of
Absorbance— {mm:fk UV epi-illumination YES, saslly blue| Usually 2-10 v y
By | o (Clsed) et gec., many P with whise
b This-Layet capmuzes to fill whine
Fluotescence | Chromamography e sade with cexr
sEmphes




Preparing for Image Capture
Now vou will need to prepare the instrumeént and sampie for
image capture.
Launching the 1S440cr Software

A few minutes before image capiure, prepare the system by
launching the 15440cy Image Acquire Window.

E 1. Launch 1D Image Analysis Software by double-clicking the

10 1w

3. Select Image Station 440y from the Agcquire hierarchical
menu in the File meou.

10 image Analysls Sofware
At Fievarorkcal e

The IS440cr Image Acquire Window will appear and the CCD
camera is powered.




Cleaning the Platen Surface
Btmﬂﬂllhpmnsthhchupimtumrsmph
plmntﬂnﬁ,pa:ﬁdﬂu:mtdmmﬂnlem}'hmm
uﬁhmlnm&nﬁmmahmﬂhenkmﬂhmnhuingtﬂ
platen 1o avoid scratches.

1. Open the 1S440cr lid.

A Lhmlmhhmﬁwduw.wmihphmmhu

mduutmwiihaﬁm-ﬁmmdmhudamwpﬂmﬂ

m:wm:wdhmifﬂmmpuh
M.m:ﬁmﬁ#wawﬂﬁMIﬁp

Now that the Platen is:hmymmmﬂymaﬁmﬂmmplﬂm
ihe center of the ﬂmwﬁﬂﬂ-w&wﬂlﬂmﬂ: is similar
to placing & MMIW1MMW@1Q
4 25 x 20 cm blot, membrane or gel. I your object is opaque (blot),
urient the sample ﬁmwﬁmmmmwm
dmmy.ﬂumﬁ:hmmupﬁﬂ:mumﬁumﬁu
ﬂmwﬁm;ﬁmmﬁmﬂdmm.ﬂﬁsﬂnﬁnﬂu
wmmmmhawmmmm
mmwmmwdm

1. ﬂpﬂlthlﬁiﬂhliﬁ.

. Phulhnmpltmlhph:n—ilq:qm place the sample
side down.

NDTE: Lﬂﬂmtlidnpmmmmﬁmligﬂﬁt
visualizing the sample.




1. To view the sample on the screen, gelect Preview. The

[T~ ol
= 1]
.=
b=

iy S

exposure ime auiomatically gets set to 0.075 second.

 Click Auto Conatrast.

Uncheck Binning.

Click Exposc. The live image will appear in the 15440
Acquire Window.

Center the image on the platen.

NOTE: The Prefercnce mend permits you to flip the
image orientation. This may assist you with the natural
left-right orieniation ambiguity between the sample
object and the image.

NOTE: Focusing the camer chould not be pecossarny for

mast samplles placed on the platen— simply adjust the
Focits Ring on the cumesa lens 10 the special mark.




9. Record the Zoom setting, you will need it for submining

the image.




Choosing the Filter and Illumination Conditions
This section contains the basic guidelines on how to et up the
llumination and flters prior 1o image capiure.
|, Select the filter using the Filter Selection Dial located at the
top of the Capiure System Chamber.

Filer Sekersion Dial

& mmrmthﬂudhlhmm#m

The factory-equipped filters arc listed with position number inside
the door of the Elpﬁ:chmChmhﬂnrlhelsddﬂcF.

EWMMWMMW.

. Thi.nsnmp}u{ma:mm}—ﬂlm the Light
Difuser directly onto the sample to provide even
mﬁmimdgnﬂﬂuguuﬂmﬂmmhpm




S' 7 &
the UV light source is Off.

Depending on the

and clasp the lid. Review
o Stimmary.

Detection

faminat

mode, you may need to close

anbklihmﬂ!ﬂknﬂﬂﬂﬁmﬂ




p #bl | Green | band-pess 478452 458 Green of presn-yellow Excellent biwe and red
56K 558,604 fsors; Floopescein, Qregon sttenuation. Good for
(ireen. Includes the differential Siwplat,
plnnHrfdlﬂunulnpﬂ exampie: Fluorescein
fgorochromes. Magenia ettt exhidium.
chrodnogens. ::mplummmr:m

1 #16 | Yellow | bigh-pass 516519522 thﬂlﬂ‘-‘_ﬂuﬂlllﬂﬂlﬂ Excellgns blus aneouanion,
Hpr:muhm-imf.ﬂu proeral fluarescence

lryﬂ-y:{h*rd:d , bigh speed (shorl

Differentisl luminescence. gEposie ek,
Blus chromopens.

4 #35 | Rod | High-pass col, 553, 592 Ernidiom and &l orangs Excellent blue and good
and red fluors. Cyan pmmﬂmh:
PO gEas. ethidiim.

5 oz | DicRed| bighpass | 618,621,627 oo fiooes, CyS. Black | Excellent blue sad greca
chromoees'clearest anpuation. bMinimizes
irapsmission. scattering anifacis

frim} af wrech W#MMI IN:M#WWWM' '
7 or 3. Both aaply o band-pass Sl . 3







substantially contribute to image
mmmmﬁfﬂﬂpfnrmmﬂylhiﬂ:umﬂﬂ.ﬂﬂﬂmthﬂ
mmmmuﬁm:ismhwdhﬁcmvuuqumu!mpmp.

resolution. However, you may nesd

1. Set the f-stop by using the f-stop ring on the lens. Use

s

these guidelines:

+  Luminescence—use the largest aperture (/1.2) 10

. wn—nttn::pmu:limei:mmuﬂrhng
(d&nﬂnmwﬂﬂ}.mﬂlfmhighumﬂmimw]l

. Ahuhnm—ﬁtﬂmﬁshummmdmpmmﬁnt
mymhuv:grmumﬂmluimdymnicnm

Recond the fistop setting, you will peed it for submitting the mage.

NOTE: The festop on the [5440cr lens is continuously
adjustable (The ring does nat mechanically stop al defined
positions), It is important that you pote the setting for
mmmﬁmmmwuuhmmu
lnwwmﬂﬂnmwﬂmm
Image later in this chapter.

If image is exposing in Preview mode, click Stop.

NOTE: Tf you are satisfied with your image, proceed to
Submining the lmage.




Setting Exposure Time and Applying Binning

Thlnpﬁmﬂmﬁnp[mhimhgmupmnﬁmnwmim:gﬂ
capmtmllutwhi:hﬁllm-ﬁmiz:m dynamic range of the
m;gnmtmnyhcﬁmhadhymupuimmulmndiﬁmm

WWMMMHMHMmm‘m

1. Select Binning settings in accordance with ﬂu.iamp-'c

chapter and summurized in the Image Capture Settings Table
at the end of this section. Additional experimental
considerations can also influence the choice of Binning
setings such as preferential spatial resolution in either the X
or’Y dim:ﬁuu.‘iﬂnnm.mm:hmkhmmuhd
X and/or Y Binning.

Hnﬂ:muﬁnmﬂﬁd;mhmnﬂmdim:nﬁm
mquir:h-nﬂ:?‘.’ud‘!t‘hinnhg.

%
g
E
i
%
E
e

- Wmﬂwﬂmmﬂmdﬂ
seconds per capture.

+  Fluorescence— siart with an exposure time of 5
seconds per capture.

. Ahnrhm—smudthuumuﬁmeufﬂ.ﬁ
seconds per capture.




e Set the pumber of captures to 10 or more.

d ﬂl:kﬁtpm:m”ymdmnslhmmrmm
usc Stop to termipate the exposurcs.

e Mnntwmehiﬂngmfwmmgcdslgnﬂmnnn

mmumum:ﬁmmn:lmﬂmnmlhpmd
from the object of interest,

the rate into the desired signal level to determine the
total exposure time estimate.

= Signal Maximum
Rate of Siznal Accumulation [Rate Test _n.!]

Total Exposure Time Estimate = mﬁ;;m




« To schieve the maximum dynamic range of the 15440,
th:e:pnm:ﬁmemﬁnm:damiud:bwt[ﬂiugm
12-hit seale with 2 single capture) should be
using the aumnﬂﬂimnflﬁmﬂum{mlhtlﬁ-ﬁlmh
with sccumulated signal). Intermediate levels of dynamic
nnpnnybu:hiwdhymuinﬂmhww




Exposwe and Capire Sicers

4, Enterthe calculated Exposure Time and Number of Captures
using the Exposure and Capture Sliders.

NOTE: For a quick reference guide, sce Table 3.3 Image
Captire Seltings.

5. You have optimized all senings for a programmed image
capiure, click Expose.




Table 3.3 - Image Capture Settings
Typical examples with relevant capture settings.

Metbod per capture | time per | captures oy
|Lsminescence | 1.2 Yes 50 1 hour 2 Minimal signal, just enough to
meAkrE.
Eamehy 2000 Imin 4 | Swongsignal, good data o
e McasUEnT minar Componenit.
|Fuorescence | 1220 | Usually 4,000 0 sge. 16 High background, many levels to
Mo measare signal over backgousd.
500 I min. 5 Time consraint, bt good date 10
eesolve minor companenis.
001 21 s, | Just need documenmaion.
4 09 2 min. 5 Scoking resolution of minor
warraled componeat, igporing saturation of
Absorhance | 20-8.0 N 4,000 0.36 sec. 16 | High qualiry daa for brosd reage
of concensrations of choomogess




Viewing the Image
When the image capture has been completed, you can adjust the
image as displayed in the window to maximize visualization. These
adjustments will not affect the image data file.

Contrasting the Image

You can antomatically or manually contrast your image. The Auto

Contrast automaticafly determines the optimal black and white point
from the image data, remapping the signal by linearly interpolating
between the two points &s a 8-bit image display.

You may also adjust the contrast of the image manually vsing the
Contrast Slider.

Image Histagram with
twr Auia Conras:
Tiuvmed O

I Ao Corteast ] -

e ]

*  The left slider is the black point of the image display.
The associated signal is displaved on the lower left side
of the Image Histogram.

*  The right slider is the white point of the image display.
The associated signal is displayed on the lower right side
of the Image Histogram.




Adjusting the Gamma

Unliknmm:ﬁmﬁnsthnﬂmmdmimnyﬁmmnﬂmm?
mmwmlmﬂiﬂﬂpmm{?ﬂr

mlwm{:ljaﬂihwmﬁiﬂmm in the
light end. Use the center slider on the Tmage [istogram to adjust the
mdmwmmmmmnmmw
daa file and is onlv used to enhance the viewed image.

Inverting the Image
When invert is applied, the brightness value of each pixel is

copverted to its complementary valoe (e, blacks-to-white, whites-
to-black). Invert docs not change the histogram or the data file.




Adjusting the Gamma

Unlike contrast, adjusting the gamma of an image disproportionately
skews the gray level distribution. Higher gamma values (=),
generally lighten the image and improve your ability to visually
distinguish between subtle differences in signal in the dark end of the
range; a lower gamma (<1) aids in distinguishing differences in the
light end. Use the center slider on the Image Histogram to adjust the
gamma of the image. Adjusting the gamma does nat alter the image
data file and is only used to enbance the viewed image.

Inverting the Image

When invert is applied, the brightness value of each pixel is
converted to its complementary value (i.e., hlacks-to-white, whites-
to-black). Invert does not change the histogram or the data file.




Fiter FPop-up Mar

Sourca Tyoe Pog-up Manu

. From the Filter pop-up menu, select the filter used when

capturing the image.

1f the filter used is not listed, use Edit to define the type and
location of the filters on vour filter wheel using the
Available Filters dialog box.

. Choose the illumination mode used when capluring the

image from the Dlumination Source/Type pop-up menu.




NOTE: You can choose None and then later apply the
iMlumination correction after the image has boen submited
0 1D Image Analvsis Software.

i

I you have selected Nope/Luminescence as the
llumination mode, the Mumination Reference File
defaults 10 None, since no field illumination correction is
required.

If you have selected UV/Fluorescence as the
llumination mode we recommend that field fluminaton
correction be applied. Select one of the following options:

*  Choose None. No feld illumination correction will
be performed at this time, The correction can be later
applied in 1D Image Analysis Software (refer to
Generating an [lumination Reference File in the
next section).

¢ Chooswe sn Hlumination Heference File that is
mll}'up:ninlhclﬂlﬂgeé\nllfﬁsm
from the Reference File pop-up menu.

» Chouose Create Mumination Reference [ile from this
Imuge making the current image capture the
Mumination Correction File, chick Create. For
details, refer 1o Generating an [Thiminarion
Reference File in the next section.

1f you have selected Transmission/Absorbance a3 the

illumination mode, the Light Diffuser evenly distributes

the light across the image. Therefore, ficld illumination
G e tod

*  Choose None. No field illumination comection will

be performed.

NOTE: If you choose o do s ficid illumination
correction, the same options used in the UV Flomowence
mode are available, as described above.

Click Apply. The image will transfer to 1D Image
Analvsis Software.




Improve the quality of your data by applying feld illumination
correction 1o images captured in the UV/Fluorescence mode. The
lumination non-uniformity & highly reproducible and may be
mmdbydiﬁdi:l:th:nmphi:nlgahrm Hlumination reference
imﬂg&.ttil'nnpmtmmﬂptmarehmmim&pufm
illumination field using the same camera settings (f-stop, Zoom) used
wh:nnpmﬂnglheinnpmh:mnmvnmum
Mlumination Reference File for UV Mumination:

1.

2

W@mg&ﬁmmmmmumrm
surfoce udﬂewﬁmhmﬁmnfthtmpmﬂm?ﬂ.
Turn on the Whmpmingmwcmﬂffﬂdmha:m:m?
urlhe&plumﬁymmmhﬁ.
Appl}riheﬂﬁi:hadﬁngﬂfmﬂamwtﬂimhdmuu
platen by closing the lid.
E:lmPrHM.EhmmEnpmmT‘m:fmFmﬂH
yﬂﬂﬁ:ﬂlﬂﬂ]ﬁgﬂdkﬂhiﬂlﬁ:hﬁmyﬂﬁﬂ:m
sataration. Uumuimgtﬂlnng:mlugnidnywin
determining the best exposure time

Turmn off Binning.

6. Mjuﬂlhcfmndzmmihuuinpuadmn

ﬂptulnulhlmgtmhemnmed.

mrnﬂmmﬁmﬁmﬁpmiﬁumﬂmﬂm
mmnmdadmmummﬁnunipuwm L
sacond which will offer better control of the original scale.

Increase the exposure time until the histogram is nearly
filled, but oot saturated (histogram fums red when image
is saturated).




9. Click Submit. The Image Capture Settings dialog bax appears.

nﬂin;smlhemﬁhwﬂh]kr#MMm
dmmmﬂﬂeaﬂrmwhlumﬂngxmdwhmmlﬁn;m
Mlumination Reference File

11. mwwmmmmmmwmﬂmw
Type pop-up menil.

12 ﬂn:nﬂmuhﬂnﬁmwmﬁ:mﬁam&n
the lllumination Reference File pop-up menu, click Create.

Hﬂiﬁlﬁdliphmmﬁmﬂnnlﬂmmm
varigus f-stop and zoom scitings. can be gencrated and
nwdhfﬂtmﬁuﬂmﬂiﬁﬂ:mfm'




Printing an Image

The IS440cx Acquire Software will perform a Quick Print and print
the image in the main window. When selecting the Quick Print
npdmymmﬂhwmchﬂiﬁm]ﬁmlh:imapi:ﬂmm
(SP700), 5" x 7" and US Letter/A4, For each of the page sizes, the
h:gbwﬂlhanlbﬂmthummlmdﬂdmumhviﬂhkm
hmmmwuﬁﬂmWMIKm
H:lwphﬁﬂgimrg:nﬂ:mﬁﬁﬂﬂ.pﬁﬂlhtiﬂﬂ#uﬁngm
Image Analysis Software.,

1. Click Quick Print. The Print Dialog box appuars.

2. Choose the paper size.

3. Click OK. The image will print.

MOTE: The 5"x7" in option will print the image of this

size regardlcss of paper size. The Fit to Page option will
use printet information oo paper type, and orientation 1o
scale Lhe printed image.







CHAPTER 4: MAINTAINING THE
SYSTEM

The 15440cr chamber is chemically resistant and water tight and
therefore easy to muintain. Periodically, some parts of the 1S420cr

may need to be replaced. This chapter explains daily maintenance
and nser serviceshle repairs.




Regular Maintenance

On a regular basis, the 15430cr requires little maintenance and is
easy to clean, After cach use, the Sample Work Area should be
wiped down. Care is needed to avoid scratching the platen. Clean the
instrument with a soft lint-free cloth or lens paper.

Cleaning the Sample Work Area

1. Open the [S440cr lid.

2. Using an ammonia based spray cleaner, wipe the platen, work
ares and compression pad surfaces with a lint-free saft cloth or
lens paper.

3. Be surc the platen area is dry and without dust particles.

& NOTE: Always turn aff UV Hght soarce when not in use.




Changing a Filter

If vou need to replace or use a different filter for your experiments,
follow this procedure. Remember that the filter sumber that s
indicated on the dial is not the filter number that you will be
chunging as described in the chart below.

1. Open the Capture System door.
2. Grasp the knob and remove e Filier Access Panel.

Aemging i Fitar
Accoss Pansl

1. Rotate the Filter Selection Dial clockwise 50 thai the filter 1o
be changed is located in the Access Window.

NOTE: The filier viewed in the window is two pusitions
foroeand {mjﬁtmlhrpmﬁmininmdmhm




4, Unscrew the filter exposed at the access panel.

Carefully screw in the pew flier. Be careful not to touch the
fitter element. Do not overtighten.

6. Replace the sccess door by aligning the pins in the holes.

g




Changing a Lid Gasket

mﬂdphtuhmldaﬂlyhmmdihh:mhnﬁghlluhm
ﬁnﬂnﬁgmﬂmmhimhuwmnhmgumudﬁﬂhb

Repiacement Catalog Number : 196 9641

Parts supplied:
gasket
cyvanoacrylate adhesive
socket drive

Changing a Lid Gasket

L Rtmwsmmm:mkﬂmhﬂdhgmﬁﬂmﬂ:hhp
and remove the lid. Perform work on a padded work space
10 prevent scratching the top of the lid.

2 Note the location of the splice in the gaskel which is belund the
mmmmmmw#ﬂmuw
mth“dmﬂﬂﬁeqﬂhuﬁhhhmlﬁnﬁm

c G:nuypulm:ﬂmdsﬂmmmndmmm

4 Remove all residual adbesive from the lid flange with
alcohol, adhesive remover (i.e. Goo Gone™) or other mild
solvent.

<. Install the new gasket on a clean, dry flange surface.

NOTE: Be careful not to pull or stretch the gasket 2 it s
qqﬂﬁl:ﬂhﬂfnﬂhﬂbﬂlmmmm
mwmm&mﬁdmﬂ:uc:&m.




&, Bugiub:rpulinghmluhemhmmpuﬂmm first 12"

Mocnting ihe Lis Gasned

T.

9.

length of gasket and locating the first mitered cut in the
gasket in corner A. The gasket should be applied so that the
cut sections forming the 907 comer are placed flush to each
other. The short section of gasket will fall approximately in
the middle of the hinge.

Gently apply the remaining length of gasket along lengih 1
of the lid. Peel away more of the backing paper as the gasket
is applied to the Lid.

Locate the second miter cut in corner B and again place the
mtsur[mnfth&gaﬁ:tlngﬂhﬁmfmmnﬁshtm*m.

Proceed around the remainder of the lid forming tght
corners at C and D.

10 M?h:gmkﬂ&appﬁﬂdl&knglh#dﬂ:lﬂ.mﬂtﬂhm

excess length of material that must be trimmed to provide a
flush fit with the end of the gasket that was applied initially.

11. Gently upply the gasket along length 4 and lay the exir

material over the other end of the gsket.

12. Cut the excess length of gasket so that the cut end will

squarely meet the first end of the gasket already in place.



mmﬁmmmm;ﬂnmmmwﬂ?l
ﬂmﬂ%mﬁs:ﬂmﬂhdlﬁiﬂﬂm

drop
&mﬂmm.wlylﬂhﬁfﬂﬂﬂlftﬂﬂuﬂﬂmm
wﬁdm:ﬁnﬂﬂmmmmﬂmsﬂkﬂ-

ltﬂnwm:mmdlmhhmuhgmtmmmfﬁ“
30 seconds until the adhesive cures







CHAPTER 5: TROUBLESHOOTING THE

SYSTEM




Contacting Technical Services
1f vou have a problem using the [S440cr system, please refer to the

iate section of this User’s Manual, the 1D Tmage Analysis

appropriate
Software User's Mangal, or utilize the program'’s on-line help.

Hmmﬂtmm.mmmrmmﬂu&

Sdmrmdu:uTcd:nicﬂS‘uppﬂrLﬂefm:mn:ﬁnngd
Support, please have the following information ready:

Serinl number of your 15440cr system. The serial oumber is
located on the back panel of the instrument by the power
conpection.

Serial number and version number of your 1D Image
analysis Software (Select About 1D under the Help menu
while 1D is running).

The make and model of computer system you are using.
System software version.

The type of image you are capturing or analyzing.
Thapmhl:mmumlm-iug.ndwhmpmmdnhgwhm
the problem began. Please nole of the exact wording of any
error messages, including any error number displayed.

NEN Life Science Products Technical Support

World Headquarters

NEN Life Science Products Ine.

549 Albany Streel

Baoston, MA 02118-2512 USA

1-800-551-2121, International FAX 1-617-426-2464
e-muil: 1echsupporti@nenlifesci.com

Eurpopean Headquarters

MEN Life Science Products
Imperlasiredt

B-1930 Zaventem
32400-2-717-7911

For o complete listing of NEN local offices, sce page 1-7.




Common Instrument Questions

Problem

Cannot access the IS440cF
caplure systemt.

UV lamp not working.

Need a differen: filter.

Probable Cause

Camera-to-Computer Cable is
got properly connected.

No power to the UV Tight
S0urce.

UV light source is faulty.

Check the conpections oo
the back of the 1S440cr and
at the PCI hoard interface on
the Computer.

Check that the UV Lamp
switch is mrmed On.

Check that the power cord is
properly attached and that the

mﬂntismpp‘wmgpmﬂ

Check that the circuit breakes
switch on the back panel is
rmed On.

Call Technical Support.

Follow the procedure to
change a filter in Chapter 4:
Maintaining the System for
the procedure.




Common Image Questions

Problem
Image is black or too dark.

Image is white or too light.

Image is Murred.

Image ovientafion i

Probable Cause
Not enough light for 5 good

COntrast CXPOSUe.

Auto Contrast has not been
checked.

Too much light during the
expasure.

[mage is nol in focus.

Lens has been partially
unscrewed.

Dirty or cracked filter.
Contaminated optics.

Sﬂhw:pmrmmsﬂ

Opean the f-stop to 1.2 or
increase the exposure time.

See Chapter 3: Capruring an

Check Auto Contrast prior to
capturing the image

Close the f-stop (larger number
for less light). See Chapter 3:
Capiuring an Image.

For thin samples, sct foous 10 the
armow mark on the focus ring. For
thicker samples, adjust the focus
ring and/or ncrease the depth of
field by increasing the fsi0p
setting fo -t least 2400,

Tighten the Lens.

Perform an Image with a
different filter selected.

Call Technicil Support.

In the 15440cr Acquire
Software Preferences dialog
box, select the normal o
inverted buttons depending on
vour preference.



Common Image Questions (continued)

Problem Probable Cause Solution

Bright imaging artifacts not Light leak. Check that the Filier Access Pancl
coming from the sampie. is properdy in place.

Light leak ot the Lid Gasket. Ensure the lid has been closed and
latched in place.

Ensure the Lid Gasket is clean
and free of debrs.

Verify by performing a 15 minute
exposure with the bid closed, X
and Y Binning on. 0o
ihurmination and no sample.
Submit and save the image.

E an additioaal

with the same settings, but
this time place the Light
Diffuser aver the platen,
remove the compression pad
and close the 1id. If significant
increase in artifact signal i
sesn; the light leak is due toa
fauly lid gasket. See Changing
a Lid Gasket in Chaper 4.
Maintaining the System.

Light leak elsewhere. If a signal artifact continues
and is not changed in the
above procedure, call
Technical Supporn to diagnose
the leak and 1o obtain further




Common Image Questions (continued)

Problem

Image appears with many
speckles in a long “no-
illumination " exposure.

Image appears with many

speckles inan UV

Image partially blocked.

Lines on the image.

Upon sulwmitting an image to the

backgrocnd intensity of the
image is not even.

Probable Cause

Defective Pixel Correction not
functioning properly.

Dust or dirt on the Platen.

Filter not centered over the
lens property.

Scratched Platen.

Improper Image Reference
File was used for comection.

f-stop and Zoom settings used
for submitting the image are

not the same as those used 1o
capture the image.

Solution

Locate and transfer the *.dft
file to the cormect location. See
Camera Setup in Chapler 2
System Cherview.

See Cleaning the Platen
surface in Chapter 3;
Capruring an Image.

Check that the filter dial is lined
up with the filter selection
properly. View the filter wheel
alignment by looking down into
the 15440cr platen.

Call Technical Support for
further instructions.

Be sure the proper lmage
Reference File is used. See
Submiting the Image in
Chapser 3: Capauring an Image.,

Be sure the proper f-stop and
Zoom inputs are used. See
Submitting the Image in
Chapter 3; Capuuring un Image.



Common Software Questions
Problem Probable Cause

The IS440cr Image Acquire The *.dft file was moved,
Software can't locate the deleted or corrupted.

Cannot access the IS440cF [S440cF driver was moved,

Image Acquire Software. deleted or comupted.
Copy protection error. The 1D copy protection
i device is not

Locate gnd transfer the *.dft

file 1o the correct location. See

Camera Setup in Chaprer 2;
verview. I the file is

System
unavailable, call Technical

Suppart.

See Installing the Software in
Chupter 6: Installing the Sysrem.

Check the connections and
restant the software and

. Reefer to the 1D
Image Analysis Software
User's Guide.







CHAPTER 6: INSTALLING THE SYSTEM

This section details the installation of the 15440cr system. This
information will be used by vour local representative whea yoor
equipment is initinlly installed. Should you need to install the
1S4d00cr svstem, this section will tell you how to unpack the
mﬁmﬂmﬂwﬂhmﬂ:ﬁnm:mlmﬁmﬁxm
Whﬂmﬂmmmmpmm
nmuy:fﬂimlmﬁm.mﬂhuwmmpﬂmmdpq:mm
equipment for 2 move.




Temperature & Humidity Requirements

Thm:ymhduﬁpmdmupmnd&drﬂywﬂhhun
mﬂﬂuﬂﬁmﬂiﬁmﬁqﬁuﬂymﬂnﬂhmm

and is for indoor use oaly. For effective operation, the temperarure

and relative bumidity should be:
Temperature: 59 to 86'F (15-30°C)
Relative Humidity: <80%, non-condensing

Electrical Requirements

There are two versions of the 15440 available:
Catalog Number 167 4373 120VAC*, 60Hz, 1A

Catalog Number 121 5508 100VAC®, S0/60Hz, 1A
Catalog Number 181 1017 IOVACT, S0Hz, 1A

'Enpﬂymhmﬂuduﬂmmmﬂmdﬂﬂﬁ,

R:ﬁumywmmpuurupnmhmmﬂﬁriunﬂmiﬂl
requirements,




Space Requirements

The 1S440cF and computer must be placed on a bench or table that s
lndmﬂ:upmhhnlnppm&uglﬁpmmmﬂmtmﬂ:ani
feet from an electrical outlet.

The 15440cr system, including computer CPLI, monitor &nd
keyhoard, requires a minkmum space 54 inches wide, 24 inches deep
and 26 in:h:shigh[lﬂzﬁl:ﬁﬁm}.l‘hmdimuﬂm&mm allow
for a printer or other peripheral device.

WARNING: Maintain & minimum of 6 inches clearmnce
around the Radiator to allow for proper cooling.

Additional space adjacent 10, abave or behind the 15440cr will allow
for easier operation.




Installing the 1S440cF

Unpnddngmd&uﬁngﬂpﬂuﬁﬂﬂwclﬂmhur
L Remave the instrament from the shipping container. Remove
packing materials.
p ?ﬂmmmmhhttwm.
3. Position the 1S440cr pext 1o the compuler.

4. t::mmnﬂﬂumﬁllnhlemthemmunmbmnﬂ!ﬁt
15440cr.

5. Autach the AC line cord to the power input module at rear of
the 154400F.
For 1S440cy catalog number 181 1017 (230 VAC) select the
appropriate modular plog 10 match your local AC outlet.

Installing Kodak Digital Science 1D Image Analysis

&imﬂaImatShﬁmHﬂﬂ.Whﬂmhﬂnﬂlhmﬂumh
Hﬂﬂmmmmhuﬂudmdplndummhvﬁuﬂw
hard disk. Please refer to the enclosed 1D Image Analysis User's
Manmlﬁnrm:nplmiumlhﬁmimtm:ﬁun

WARNING: If you have 2 previous version of 1D Image
Analysis Software and have made chinges 1o the conlents
of the KDS 1D folder (added standards, plig-ies of
mrjuﬁ}mmymmm::wwmdﬁpriwu
Mﬂmﬁewmmﬂhﬁmﬂhav:h:naﬁud
from the previous version of the software can then be
copied into the new KDS 1D folder.




Installing the PCI Card
Tb:?ﬂmtdmhlﬁywmnpﬂl:rtnmmiﬂﬂwilhym

CAmmETa.

hﬂuhimﬁihummmiﬁrjr.ﬂauﬂﬂ! when

i Fﬂﬁ“ﬂimﬂrﬁhﬂmﬂhmwbﬂi
vou handle the card.

=

Exit Windows and shut down your compuier.

2 Tumuﬁyammmpuurmiﬂlﬂnp:u‘phmhmmdm
& your computer. Discunnect all power cords from AC source.

3 anmempm:mmlhﬂwummlh:inﬁdtuf
mtmmpulermdlhmnﬁmdﬂm

4. Chnmnmpﬂmd:mwﬂﬁummm.

Remove the slot cover from the inside of the computer by
mmemmmMmﬂm

& ﬁﬂdllhu?ﬂmdlhlmmwﬂhymlﬁﬂm

th

WARNING: Static electricity may damugs your
computer und/or PCI cand. [ nol take vour PC1 cand out
of the bag untl ynumr:d';whmtri:inmﬂu
Wﬂ.ﬂunymﬂdwﬁﬂ:pwhﬂhndﬂm
either the PC1 card of internal computer componEnis. 4
you do mm:pwmmnmwm
supply housing immedistely peior to handling and
{mserting the PCT card.

B>

1 R:mm:]rumPﬂurdtmmthmdm&cm holding the
card by immialmppmmmﬂﬁmdngm

WAIHWG:DHMM‘HMFH:IE!M.




inssrallirg the POT o

Connecting the interace Cabio 16
M 15-gin Connectar

8 Position vour PCI card so the hottom edge of the card is
lined up over the PCI slot (white) in the computer.

9. Press down firmly on both ends of the PCI card. This card
may fit snugly, s0 you may have to apply pressure.

10, Make sure the card is sested in the slot cornectly. When you
look at the side of the card it should be evealy aligned with
the slot. When vou look down at the card, the screw opening
in the card edge should sit directly on the PCI slot cover,

u.RaplmthamrwinMﬂHmvﬂ.Tb:mmmm
card support bracket 1o the back panel of the compuier.

12. Repluce your computer cover,

13. Aftach one end of the interface cable to the connector on the
PCT card you just installed.

14. Attuch the other end of the interface cable to the 15-pin
connector on the back of the image station.

I"T-f i S 1 8pe ARSI ‘
L]
Co @ ;ﬂ

15. Attach the power cord 1o the 15440cr and plug the other ¢nd
of the cord into an appropriate electrical receptacle.




16. Turn on the power 1o the 15440cy and your computer.

17. When windows starts up it will deteet new hardware and ask
for a disk. Insert the 15440 Image Acquire Saftware lostaller
Disk. Allow Windows 1o install the cand driver file.

18. Set the monitor for 4 resclution of 1024 x 768 or better and
set the Color Palette 1o True Color (32-bit).

Verifying Your Card Installation

Vmﬂymmmdwhsnﬂbdinmﬂmmmﬂ‘mmﬂ
should be installed by Windows 95 in a unused IRQ. The main
eonflict to avoid is between the Video Card and the Image Station
card sharing an IRQ. To check this do the following:

Right click My Computer, select Properties.
Click the Device Manager 1ab.

Click Sound, Video, and Game Controllers.

Verify that there is a hardware device called Image Station
440cF installed there.
Double-click it and select the Resources tab.

Make a note of the Interrupt Request (IRQ).

Rmuﬁrmmwm&m.mhumdmmmﬂm
viden cards. Look for conflicts.

N

Pl N




Immmwmmwm
440cr Image Acquire Software

mwwwmﬂhmmmmm
Windows applicanions.

Tﬁ]ﬂ“hlsﬂﬂﬂwmﬁ:m

1.

B

Insert the Image Station 440cF lmage Acquire Software
inetaller disk into your floppy drve.
L:muhlhtsamppwm-:nmnimﬂhrdiuhfmmdu
this by double-clicking on My Computer, double-clicking on
SLEHam{A:].mﬁdmhln-cﬁcﬁngmth:ummm
or by Choosing Run from the Start menu and typing
Ad\Setup at the prompt.

Follow the instructions o0 your screen.
Launch 1D Image Analysis Sofrware.

Choose Image Station. .. from the Acquire hisrurchical menn
in the File menu. The IS340cr Acquire Window appears. If
m.mﬂhwdmm&mmdﬂnﬂhﬂ_
wmmmmmmmdﬁuﬁu
msmstdnﬂmwumMMmﬂm
mmmmnmmlm#mmmfm

Your are ready to begin using the 15440cr Image Acquire
Software.

NOTE: After acquiring the 15440cr Acquire Window for
the first time, installation, you may be presested with an
plert box informing you that the Camera Calibration File
could not be found. 1f this happens, click Yes to locate the
calibration file. This file should be in your Imuge Station
whfuld:rmwurhnd:ﬁm.[nhhﬂhismth:ud
mmmmm:mmmmmmmm
scetion, [nstalling the Camera Calibrasion File.

—



Hﬂﬂr?mmynndmwlhnﬂwﬁmh
unkrnmﬂhumhﬂ?mmmmhhymm:
Options from the Windows View menu, Once the
wmmwﬁmmxmmm sebect the
View tab and uncheck the Hide File catensions for known
file types opiion. Also select the Show All Files button.
When vou huve done this click Apply then OK to close the

dialog box.

Installing the Camera Calibration File

E:ﬂmﬂtmfﬂmmlhuﬂmm.ﬁutmmdmmnnhu
mmmwmmwuammmmw

ﬁ::hﬂmﬁimlphuﬁrmgﬂ&bﬁtpmﬂhkmrﬂmln
ima;:w:qm&adwimMumtﬂ.Th:Cm:ﬂt:nﬂhnﬂmmhqﬁ
track of these pixels.

Hﬂ'l'&‘h’mnnlyanMﬁnlhn'lhl!ptmu if the
hﬂﬂlﬁhﬂhnmiﬂmmhﬂnnhm
l}fﬂmbylhliﬂllh:rfqnmdnsﬂupmﬂmqp
Station 440cF folder on your hard drive.

1. Open the lmage Station 440cr folder an your hard disk.

2 meeWhhmMmpmemmmnmdﬂlﬁ:l
the Options... item. Click on the View tab and uncheck the
HH:FMEmnﬁHMfﬂeri‘nFﬂnTmsupﬁmﬁhﬂ
uludtmﬁhwhﬂfﬂmhmmmhum:mis
dﬂ&pﬂrﬂuﬁﬂﬁmmmmwm

ﬂ:mﬂﬁﬁhmsﬂ@mwﬁiﬂ.
mﬂm.dﬁ{ﬂﬂﬂhﬁ:mﬁ:lmhnn{mm
which is printed on the installer disk).

5. Enpym.dﬂﬁmnthﬁhﬂnﬂﬂﬁkmrm]m#
Station 440cr folder on the ard drive.




& Launch 1D Image Analysis Software.

7. mmmmmmmﬂm

hmmm.mmmﬁirﬁmﬂﬂmmm
mﬂnﬁﬁuﬁwwmmﬂﬂﬂmhmﬂm

Nﬁmmwnmyhmm
uﬂnmm&ﬁm&mmmm
wmﬁmmuwmﬂﬂﬂmu Image
Sigtion 44l does not appear in the lis?, restan yout
mmmudrdmﬂmwsuﬁmmw
Acquire Software.

When the alert box appears informing you that the Camera
mﬂumddmhhuiﬂﬁ?uhmw
disk and locate the Camera Calibration File. This is the file
which you copied 10 your Image Station 440cF folder in step 3.
Select it in the hrowser list and click OK o dismiss the browse
dialog box.

?mmmmﬂr:nmwmmm.



Repacking the 1S440cF

Hymphnluﬂﬂpmlsm.pﬂdnnmmmmﬂmlp
are essential to protecting the imaging chamber and computer.
iate packing will void the 15440 warranty. Follow these

. H:mm}'mpﬂﬁumm:plamudﬂ:ﬂhnmﬂﬂy.

»  Close and latch the lid.

. Rsmmmlhspuwﬂmdudminlﬂhh&nmmwmr,

«  Cradle the camera using foam padding

e Secure the filler access door to the filter bousing with
masking tape.

+  Put the [S440c¥ in its original plastic bag to keep it clean.

Pack the IS440c¥ in its original box. If you have discarded
the original packing material, call technical support fo
arrange for delivery of new packing material.







CHAPTER 7: WARRANTY &
REGULATORY INFORMATION

This section contains the [S440cr warranty and software licenses
agreements information.




IS440cr Limited Warranty

Warranty Time Period

Kodak warrants the Kodak Digital Science 15440y to function properly
fior one vear from date of installation. Specific system components
warrented by Kodak are the [S340cr chamber, the handware
components installed within the chambes, the serial data cable, power
cord, PCT card and Image Acquire Sofrware and the 1D Image Analysis
Sofrware. The computer provided with the IS44(cr is covered under

separate warranty provided by the computer manufacturer.

Warranty Repair Coverage

If the equipment docs not function properly, as determined by Kodak
through its authorized agent, NEN, during the warranty peniod,
shipping instructions and packing materials will be provided to the
customer to ship the 15440cF to a regional repair facility, or Kodak
will ship replacement part(s) to the customer site. Repair service will
include any adjustments and/or replacement of parts as necessary to
maintain the equipment in an operaling condition consistent with
Kodak specifications.

NOTE: Maintcrance parts may be new or reconditioned
1o perborm as new.

Days and Hours of Coverage

Arrangements for service through NEN Life Science Products can be
made Monday through Friday 8:00AM to 6:00PM EST in the United
States excepl for locally observed bolidays. Hours of coveruge
outside the United States may vary. Outside the United States,
contact your local NEN dealer for bours of coverage.

How to Obtain Service

If the IS440cr does not function properly during the warmnty period
aall your local NEN dealer to arrange for service.



Limitations

This warranty does not cover 1) circumstances beyond Kodak's
control (such as customer overriding. bypassing or defeating
interlock switches on equipment or devices sold by Kodak); 2)
pmhlmudﬂ:mﬁﬂmnrmummdummw‘sﬁu
spnﬂuﬁm:J}rdmﬂnnuhquipmnImm&mmudm&wﬂh
relocation of equipment; 4) service or parts associated with any
unauthorized modifications, atachments or service; 5) rebuilding or
reconditioning equipment; 6) misuse; T) abuse; 8) failure to follow
Kodak's operating instructions; 9) supply items.

KODAK MAKES NO OTHER WARRANTIES, EXPRESS,
IMPLIED OR OF MERCILANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE FOR THIS EQUIPMENT OR
SOFTWARE.

Repair or replacement without charge are Kodak’s only obligation
under this warranty.

KODAK WILL NOT BE RESPONSIBELE FOR
CONSEQUENTIAL OR INCIDENTAL DAMAGES RESULTING
FROM THE SALE, USE OR IMPROPER FUNCTIONING OF
THIS EQUIPMENT OR SOFTWARE REGARDLESS OF THE
CAUSE. Such damages for which Kodak will not be responsible
include, but are oot limited to, loss of revenue or profit, down-time
costs, loss of use of the equipment, cost of substitute equipment,
facilities or services or claims of cusiomers for such damages.




Software License Agreement

You should carefully read the following terms and conditions before
m&mm.umm:mimpmﬁﬂ
Software and 1D Tmage Analysis Software indicates Your acceptance
of these 1erms and conditions. If you do not agree with them, you
ihmldpumptlymmmedhhﬁepﬂm:mnd.ﬂmguﬁhh
ﬁmpnuyhgmudﬂlrﬂ}ﬂwmmﬂywiﬂhmﬁmﬂd.

licenses its use. You assume responsibility for selection of the
program to achieve your intended results, and for installation, use,
and results obtained from the program.

License
You may:
a nsemaprugnmunzﬂngl:mltﬁm.u‘ﬂymhwe
a nerwork license, on the number of machines
authorized h}'?ﬂwnﬂmﬂﬁmﬂ_ﬂiﬂmﬂl‘ ed on the
inveice for thal Boense);

b. mprmtmwmwmymmmamtmmimﬂfm
hrhﬂupwmnﬁﬁmﬂmmpmuinmmmufywm
of the program: '

[N wummmmmmmyﬂum
mwmw&wmwﬁmﬁﬁh
Aywmlﬂ.lf}rmnﬂ:fﬂmﬂmwummnﬁ:m
time either transfer all copies whether in printed or machine-
readable form to the same pirty of destruy any copies oot
mummmﬂﬁmﬁmmpﬁmmm
program contained or merged into other programs.

You must reproduce and include the copyright notice on any copy.
modification, or portion merged into another program.

You may not use, copy, modify, or transter the program, or any
m.mﬁ:tﬁm.mmgﬂpﬂmhmknrhmumu
expressly provided for in this license.



If you unﬂﬁpﬁmimmmmpy.mudiﬁudmumd
portion of the program to another pary, your license is antomatically
terminated.

Term

The license is effective until terminated. You may terminate it at amy
time by destroying the program together with all copies,
modifications, and merged portions in any form. It will also
terminate upon conditions set forth elsewhere in this Agreement or if
wﬂMWmﬂymmmymarmndiﬁmufﬁsApmmmn
You agree upon such termination 1o destroy the program together
with all copies, modifications, and merged portions in any form.

Limitation of Liability and Remedy

Kodak warrants that it has full power to enter into this Agreement
and to grant you the rights provided berein and that the software will
substantially conform to Kodak's published specifications. Kodak
further warrants that it will defend you against any claim that the
software m[:pliadhmmdninfﬂngﬁapaunummﬂam.mmhu
third party intellectual property right, and Kodak will pay any costs
and damages that a court finally awands against you as a result of
such claim, provided you give Kodak prompi written notice of such
claim and tender to Kodak the defense und all related settlernent
u:gnﬁ:ﬁum.l{ﬂhh:ﬂhﬁumuﬂipﬁmﬁthmpmm:nym
claim based upon your modification of software of its combination,
operation, or use with data or programs not furnished by Kodak or
with other than the specified computer system. At any time during
the course of any litigation arising out of such a claim, or if, in
Kodak's opinion, the software or any part thereof is likely 1o become
the subject of a claim of infringement, Kodak will, at its option and
mﬂsmnﬂhe:mfwyﬂﬂmﬁgbﬂnmﬂhmﬁmﬁngm
software, replace or modify the same so that it becomes non-
inﬁinging.mmmymnnaﬁtﬁurth:&unwmasdqmdmﬂ.md
accept its return. The depreciation will be an equal amount per year
aver the lifetime of the sofrware as established by Kodak.




EXCEPT FOR REPLACEMENT OF UNMODIFIED COPIES OF
SOFTWARE FOUND BY KODAK TO BE DEFECTIVELY
REPRODUCED OR DAMAGED PRIOR TO DELIVERY TO
YOU. KODAK EXPRESSLY EXCLUDES ALL OTHER
REMEDIES OR WARRANTIES OTHER THAN THE
FOREGOING, EXPRESS OR IMPLIED, IN RELATION TO THE
SOFTWARE (AND ANY SERVICES RENDERED TO SUPPORT
THE SOFTWARE), INCLUDING ANY WARRANTY OF
MERCHANTABILITY OR OF FITNESS FOR A PARTICULAR
PURPOSE.

hpuﬁmdu.mmﬁmwmwmllhchﬂmnmuimh

the progrm will mulfuurr:qniumemurdmﬂnapmﬁmnfm
prngamwillhewiﬂmrud or error free.

Neither you nor any other third party claiming rights through you
will hold Kodak, or any third party from whom it has derived rights
inlhﬂﬂﬂﬂwmf‘m&uﬂ&ﬂlblﬁfwaﬂ}'lmmmmb:ﬂmﬁ
mydcfaumin:ﬁwi#:mauﬂhcsﬂﬂwmthndummﬂum
without limitation, any interruption of business, loss of profits, lost
data,or indirect, consequential, or incidental damages.

KODAK'S LICENSOR(S) MAKES NO WARRANTIES,
EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURFOSE, REGARDING THE
SOFTWARE. EASTMAN KODAK COMPANY'S LICENSOR(S)
DOES NOT WARRANT, GUARANTEE, OR MAKE ANY
REPRESENTATIONS REGARDING THE USE OR THE
RESULTS OF THE USE OF THE SOFTWARE IN TERMS OF ITS
CORRECTNESS, ACCURACY, RELIABILITY, CURRENTNESS
OR OTHERWISE. THE ENTIRE RISK AS TO THE RESULTS
AND PERFORMANCE OF THE SOFTWARE IS ASSUMED BY
vOU. THE EXCLUSION OF IMPLIED WARRANTIES IS NOT
PERMITTED BY SOME JURISDICTIONS: THE ABOVE
EXCLUSION MAY NOT APPLY TO YOU.

[N NO EVENT WILL EASTMAN KODAK COMPANY'S
LICENSOR(S), THEIR DIRECTORS, OFFICERS. EMPLOYEES
OR AGENTS (COLLECTIVELY EASTMAN KODAK
COMPANY'S LICENSOR) BE LIABLE TO YOU FOR ANY



CONSEQUENTIAL, INCIDENTAL, OR INDIRECT DAMAGES
(INCLUDING DAMAGES FOR LOSS OF BUSINESS PROFITS,
BUSINESS INTERRUPTION, LOSS OF BUSINESS
INFORMATION AND THE LIKE) ARISING OUT OF THE USE
ERWABMWTDUSEHESDFTWJHREE‘H’EHEEASTMM
EKODAK COMPANY'S LICENSOR HAS BEEN ADVISED OF
THE POSSIBILITY OF SUCH DAMAGES. BECAUSE SOME
JURISDICTIONS DO NOT ALLOW THE EXCLUSION OR
LIMITATION OF LIABILITY FOR CON SEQUENTIAL OR
INCIDENTAL DAMAGES; THE ABOVE LIMITATIONS MAY
NOT APPLY TO YOU.

General

You may not sublicense, assign, o transfer the license or the
program except as expressly provided for in this Agrecment. Any
amnrptuh:mrlumﬂmmﬁnuﬁpumh any of the rights,
duties, or obligations hereunder is void.

This Agreement will be governed by the laws of the State of New York.

Should you have any questions concerning this agrecment, you may
WMEhymiﬁnngachnim]Sﬂm&imﬂﬂ:mﬁng
sﬁmEmnEndaECampmy,iSﬁmmPukWﬂL New
Haven, CT 06511, USA.




Regulatory Information

wmmmmawnmuﬁ:mmm-ma
digital device pursuant to Part 15 of the FCC nules. These Limits are designed 1o
mmmmwimmmm
is operased in 3 commercial envisoament. This equipment generates, uses, md
mlﬂﬂmﬁnﬁﬂmwuﬁifnﬂﬂlﬂmﬂmﬂmmﬂm
ﬁmmmﬁmewmﬂmﬁmmmm
cations. Dpﬂiﬂmf&d:@nﬂh:midnﬂlmis%umhﬂu]
interfarence in which case the user will be reguired to correct the inkerference at
his own expense.”

*This Class A digieal spparatus meess all requirements of the Canadian incer-
ference-Causing Equpment Reguianons.
ﬂuwmhhmhmmhmu
Réglement sur le matériel broulleur du Canada”
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ApPENDIX A: DiGrtaL IMAGING CONCEPTS

b -m#ngm-ﬁpmﬁm:,-Mmth:tsﬂﬂumdhmd
in this wﬁ:iﬂmmmdmﬂﬁmmmmm#
manual. Gaining 2 working knowledge of these concepts will be
belpful in making you at home with digital, electronic and
quantitative imaging technology. The discussion is presented in an
order that starts with the most difficult concept, resolution. The

of imuge resolation is central to the understanding of ail

concEpt
aspects of digital and quantitative imaging.




Image Resolution

hn:g:mhﬁuupnmﬂrmmﬂmmhmmﬁmmﬁh
ﬁmﬂﬂmmmmwwmm:ﬂm
10 clarify the poinl that the information in an image data file has a
umiladmpdmmrmlwnﬁmwhem:runuwmjnmm
be visibly resolved. In digital imaging, resolution can he discussed
whhpﬂﬁdnriﬁﬂmlhnfmdunuﬂimmﬁudmm
well-defined and amenable to measure, The concepts of bit depth,
gray scale, CCD, noise, pixels and many other relevant terms are
briefly defined in the Glossary. To simplify the following discussion,
the term “objects” are physical items co-located on a flat surface that
emit light that is captured by an imaging system. The image
information resides in an image data file, and the word “image™ most
oficn refers to the data file. A subsequent representation of the image
may be printed or displayed on screen for viewing, hence, the image
data may be visualized as a “perceived image”.
Aadcﬂmhhme.uuhj:ﬂinaphnnhcmimn;uimm:ipm
Hmpnunimdnhugtmm&nmjmwh&nlmmnﬂ:h
precision of level of error. The image data may be conceived as
hnﬁngm]{,‘fplm:m&asipnl{ﬁ}mﬂﬁmmmmintm
the XY plane see Figure 1. Each of the image variables X, Y and G
have an uncertainty or an error introduced by the imaging system.
mﬂpbﬁilynrlheimnﬁngdulmmdﬂmwjmm
upmthamﬂntyn[u:hn[ﬂmrﬁaﬂuhummﬁu
the X and Y image coordinates is called the spatial component of
resolution, and depends upon the number of CCD pixels and the
limitation of all elements in the optical puth. The uncertainty in the
signal G is called the dynamic range component of resalution and
depends upon the CCD and supporting electronics. The smaller any
of these uncertainties, the higher the precision and the higher the
resolution. While the variables X, Y and G are oot necessarily
separable variables in an image, resolution is generally simplified
into spatial and dynamic range considerations.




et -1

i

FResolution 8 ralgfed o
ina vaiame of informasion in @ Binnning ihe aciacent ¥-pucels
it with dimensions X and Y doubles he sigral G rasoigion, bt
I'_mm.ﬂ-,ﬁ-m hadaes M Y-rpsoiution.
synamuc

Hﬂu:mnﬂnllex[npnﬁﬁmxhthuﬂﬁfpltnﬂfmimqqm
an inherent error or uncertainty AX, then the X coordinate may be
divided into X/AX increments, each one of which significantly
diﬁusﬂmﬂx:ﬁﬁhhwhyﬂ:@nfm:ﬂ]{.mﬂgwri
Similmiy.fisdividadhm‘rm‘fhmmm fundamental
ckmwhvingadjmuﬁmdﬂnﬂa‘fisdeﬂnulmm:mmm
spatial element in the image that may be resolved in the X, Y plane.
Similarly, the signal varfable G has an uncertainty AG, and can be
divided into G/AG increments. The signal error is generally called
mdn;hmu.thnnnmb:rufﬁgﬂﬁnnﬂydiﬁumﬁgndhmu
{Gfﬂﬁjhmwm.whtchkmmmimhmm
ddyuﬁcnﬂ#.%&mﬂmmnurmﬁpﬂmh
that may be resolved within the spatial element AXAY is AG. Both
th:splﬁllmddrn:mi:mmmmmuunnimqemdim




Spatial Resolution

Assuming the spatial resolution is CCD limited, the smallest spatial
element in the image is represented by a “pixel”, having the
dimension AX by AY. Depending upon the image magnification, a
certain totsl number of image pixels of a CCD are applied to 20
uhjm:nﬂmiﬁnim:mﬁﬂrﬂﬂuﬁmhamhhmmbﬂui
pixels per object area, often referred to as pixcl density. To simplify.
the pixel limitation of resolution is usually guoted for only one
ﬁmﬂnn{ﬁﬂﬁmﬁimm}mm}{m&'mmﬁﬂﬂﬁm
are identical and the pixels are square. The pixel limited spatial
resolution of the 15440cr ks variable (zoom lens), ranging from a low
resolution of about 2.9 pixels/mm, to a high resolution of about 17
pixels/mm.

Other measures or quotations are often associated with spatial
resolution. The measure of dotw/inch or dots‘mm is often used in the
pﬁnﬁnghdmﬂ@.udiﬁlﬂ:mmtnipdmedmnluﬁm:ltis
clearly apalogous to the pixels/mm quoted above. Another common
measore used in imaging is line-pairs/mm, a number which
corresponds 1o one half of the abave pixels/mm; two pixels are
needed to present the same information as one line-pair.

MIgmrnlmhaﬂhumb,:mEnjmmufwmi:ﬂgcpinlsnrm
line-pair must be applied 1o an object 0 “resolve” the object in the
image. The same applies to the distance between two objects, if the
two objects are to be resolved. For example, objects 0.2 mm apart
will require at least 10 pixels/mm or 5 line-pairs/mm to discern the
space berween them (spatially resolve the ohjects), While this
general rule may be o mathematical necessity for spatial resolution, it
it not sufficient. Although similar objects within an image captured
n:ﬁﬂﬂpﬂﬂumuwﬂmwumnmﬁdm
of two or more image pixels per object, objects having extreme
differences in signal may not be resolved, or objects captured with
low signal/noise may not be resolved.



A relevant example of image resolution is displayed in Figure 2. in
which two bands are perceived as being nearly “resolved” in the
upper left panel (A). If the image is manipulated to reduce the spatial
resolution (173 pixels/distance (B)), or aliermnatively manipulated to
reduce the signal resolution (3x noise) (C) and (1/3 signal (D)), the
resolution of the bands is obscured. Hence, image resolution depends

on both spatial and dynamic range considerations.




Dynamic Range

Dynamic range is the name given to the scale of signal or signal/
noise ratio of a digital camera system. The maximum signal/noise
that is quoted for an imaging system is the ratio of the maximum
signal to the minimum nofse. The maximum signal of the [S440cy is
12-hits per capture, or 4,096 signal levels. The minimum noise is 2.4
signal levels, Therefore, the maximum signal/noise ratio (4,096/2.4)
is about 1700, and is related 10 the number of significantly different
signals GfAG in the above discussion of Resolution.

The dynamic range of 4 camera may be increased by adding different
image captures of an object together, The signal scale must be
increased to accommodate higher numbers; the [3440cr software
provides a 16-bit scale (65,536 levels), providing for the
sccumulation of multiple images. While signal among accumulated
images directly adds, the noise among the images generally does not.
If the noise level of a series of independent (hut otherwise identical)
images is random, then the notse level of the sccumulated image will
be the product of the noise (of any one image) and the square root of
the number of accumulated images. Thus, the signal/noise ratio of an
accumulated image is increased by the square root of the sumber of
images participating in the accumulation. The maximum signal/noise
ratio of the [S440cF accumulated image is ideally achieved with the
addition of 16 images, giving a maximum ratio of 65,536/(2.4vV16),
which is about 6,800,



Image noise is random and/or persistent deviations in signal and is
identified with the signal error or uncertainty AG in the above
discussion of Resolution. Noise may be measured among pixel
signals within an image (for example, background), or among the
signals derived from the same pixel from different but otherwise
identical images. Noise is most often represented as a standard
deviation of a collection of signals about a mean. Noisc arising from
a digital camern system has rwo distinct causes:

*  The supporning electronics contribule “read” noise s the
CCD pixel signals are converted 1o digital tignals, The read
noise may appear nearly mndom in a single capture, but
usually has subtle non-random components, which become
apparent upon adding a large number of images wherein
structured features are obvious. For a single exposure (one
“read”™), the read noise of the 15440cy is about 2.4 signal
levels using a 12-bit scale.

+  The dark (no light) charge accumulation within a CCD pixel
Increases with exposure time contributing “dark current nomse™.
Dark current noise is directly related 1o exposure time, and i
significantly reduced with operating temperature
(thermoelectric cooling). The “dark” component of noise s
aencrally quoted as & coefficient of time, The 15440cr has a
cooled CCD, and the nominal dark nofse coefficient is sbout
0.001 signal levels per second of exposure using a 12-bit scale.
Noise components in imaging generally add according to the square
oot of the sum of the squares of the components. As a result, the
noise within any image may be predicted for the 1S440cy, using the
Y :
Total Nolse = (MDY « A},

where N = number of image captures, D = the dark noise coefficient

(signal levels per second), 1 = the exposure time per image capture,
and B = the read noise. A graphical representation of the above
relation appears as follows.,
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Upon studying the graph or manipulating the above relationship, it
becomes clear that guidelines relating to the number of captures and
exposure time per caplure can be established for the IS440c to
minimize noise. There will be some varation among 15<40cr
cameras, and ambient temperature will influence the dark nodse. It is
most likely, however, that 2 single capture will minimize noise for
total elapsed times of less than 30 minutes,

Nute that the above guidelines are based upon image noise oaly, and
give no consideration to signal or other aspects of the typical image
capture, The sbove guidelines relate to those captures that are signal-
limited, typical luminescent captures, wherein noise minimization is
crucial. For those imaging experiments with ample signal to fill the
available scales in a relatively short amount of time, the above
guidelines do not relate. In most fluorescent images. the
experimental background noise will be determined by the malerials
used in the experimental sample ratber than the noise contributed by
the electronic system; thus, a large sumber of “reads™ will not
significantly detract from the image quality, and may lend an
element of experimental convenience as the image display and
histogram “grows” in significance as the images accumulate.



Binning Pixels

The total amount of information the image file is capable of
mnuininghm:aummnﬁunnt:ﬂmm:hurf.ﬁ volume, or

the product (Y/AY)A/AX)NG/AG) ( figure 1) Just as information is
the capability to distinguish between alternatives, then ll'-ewtll

basis for discerning objects. Note that the information volume may
huun:hmgtﬂiﬂhuhp:ut’m:mhchdmgmurdinmnﬂmy
ome dimension mwmammmuim}.

Ihel:mhuﬁupu:hlhmd“mﬂplhﬂhymumumsfwmm
shape in this information cube. The capability is called binning, and
it is the addition of the signal levels of adjacent pixels without the
nddiﬂﬂnnfnﬂishlfadeIphehnthhmﬁdinthtTdimem
vielding half the Y levels, the oumber of levels on the signal scale
will double, Should both the X and Y dimensions be binned, the
ﬂgn:ls:ﬂawﬂlhqmdmphiﬂnwlmnfmmh:rmmlhu
mmmtmg:mﬂuﬁmwnu:hnpd.ﬂm image has a
spatial rﬁdnﬂwﬂnﬁrum-chlhtnudmﬂdwmnbjm.lh:n
the apparent resolution of the object is increased by binning, This
inmismlﬂymuﬂiﬂlﬂ“ilhﬂnWHWindumﬁnn
sensitivity when binning is effectively applisd.




The Image Histogram

The Image Histogram, as used in the IS340c Image Acquire
Suﬁ!m.is:ylghiﬂlmgmuﬁmuhh:mmurinwht&phd
ﬁgn.hmdhln‘hﬁbdmth:ﬂknfﬁgmlh#ﬂ.mﬁgm‘e.ﬁ:
hﬁmhlﬁuqm?dhymmumbﬂnfph&shnﬁr@

scale Maignﬂhum&mhﬁ-m-m Perceived image features
emitting signal appear hright, thus the visual gray scale has an
orientation that is the reverse of the image signal scale. Should the

Hpmﬁd:dinbmhlhelﬁdﬂlﬁlmgcﬂuqmm&!mge
Display in 1D Image Acquire Software. It is intended to aid in
vhwhguhnlpﬁmm:puupﬁmﬂnwmkﬂgnﬂwcn
background is generally sided by viewing the inveried gray scale.
lnvert has no influence on the image data or histogram.




ﬂthrvhﬂm:iﬁuﬂmﬂwiﬁhlhﬂmmmmm:muh
m*m’.mmmﬁuﬁmmajﬁmﬂmm
the histogram that define the white and black points of an image
display, mxrmmpﬁngnms:nrﬂwﬂlmmw;:
mgtnfﬂgmh:mhlﬂﬁnvhrh;urrﬁﬁumdau‘winhm“nf
mm@gmmnwmmy apprecinte the imaging
WWMMMW@@:#@W‘
The pecessity arises from the fact that human perception has a
dynamic range of only about T-hita{'lzﬂsignlllmtsﬁfrﬁuhﬁm},
while the imaging file mhlulﬁgntmicmg:muﬂm:diﬁlﬂﬂ
si;uﬂkﬂ:ls.ﬁfmlmlidtuvimingmimaﬁi:mﬂjum
called Gamma which canses the signal scale 10 map to a image gray
scale in o skewed manner. The benefit of altering Gamma i$ 10
epable the viewer to selectively increase the contrast of feanires of
interest withio an image.
Thmyﬂrﬂmnflﬁﬂuwmwﬂldep#ndﬂ;mm features within
the image. Generally, an image with many featurs of differing
signal levels will have many peaks distributed throaghout the signal
scabe. The most commeon histogram appearance using the [S440cr
will be that of a luminescent image, consisting of several bands on &
background of minimal signal as displayed in the Figure 3. Note that
thaim:a:isinvuﬂd{damﬂgnhﬁghthnﬂgmm}mdm vast
mnjuﬁtynipinis{muymmnﬁ}hwﬂnmmmm:ipﬂ
associated with the background peak of the histogram. The mean of
th:badtgrmdpinlsigmhisiﬂ:nﬁﬁﬁdumth:kyﬂnﬂlewluf
Ihnim:.g:.mdt}muﬂlﬁmnﬂhﬂﬁgnﬂnnhﬂuhnm{wﬂhﬂf
the peak) is identified with the image noise caused by the system of
the sample. The relatively few pixels (hundreds) associated with the
bands are distributed throughout the signal scale, and ore noticed
only if the scale is expanded.




Background Subtraction

mwmwmmwmmi
associated with the absence of experimental signal. It is a peak of
signal frequency, having a mean background level and a breadth
remﬁdtnim:gtnnlu.TthwﬂpﬂtﬁdtﬂfmnpnkdimﬁﬂhHm
lpixelhnqn:ncfnfumu:ﬁpﬂ!wﬂnfmmmnnl%
mm:mwwd&mﬂﬂ.mﬁmﬂtlwdm
ﬁdwﬂmhﬂm}MHmmliﬁi
wmwymmmmmm
hﬁpnmdhmpmﬂﬁnhﬂm{tmi:w
emanating from the CCD and amplifier), and an intentional voltage
offset to assure that the elecironic hackground is always positive.

The electronic background diminishes the total dynamic mnge of the
15440cF by a small amount, resulting in a net signal level maximum
of about 4096 - 200 = 3896, While the background is small, it may
be incoaventent or detrimental to a subsequent analysis and it is best
subtracted. Flectronic background subtraction is managed by the
ImageStation lmage Acquire Sofiware.

Electronic background subtraction must be executed with sufficient
precision to assure that the zero-level of signal equals the actual level
n!nnliglmﬁimm:pp'mﬁman-ljgm{mm-ﬁgmlu lens and
illumination correction may be executed with precision (see
Appendix C ). As many as half the pixel signal levels become zero
gpon subtracting lectronic background from a perfectly dark image.
Crmly the upper half of the background noise peak represented by the
histogram (s¢¢ histogram figure ) remains, consequently estimates of
th:bmtg:md:hmmi:nuh:mﬁﬂﬂﬂhﬂmmfmhlm
mmmmmw.squnmthmmmu
mnhﬂdhdnﬂunmmuﬂnnheﬂdmumnﬂimﬁuhmﬂin
amﬁﬂmm{ﬂmﬁnmiﬂedmwmwﬂm
i:nngtniunirmmhukpuurﬂmiuhcdﬁhhl: for analysis. the file
must be saved prior to lens correction.

Software management of the electronic background is camera
:ﬂdﬁhlﬂ%@lrmtmﬂwwnginﬁﬂdmthumﬁmm
mpnperhmmdcﬂhuppmpﬁwhﬂpnmﬂimuﬂcﬂu



APPENDIX B: UV ILLUMINATION

In the following section, you will learn about the principles of UV
illumination as they relate 1o the IS440cr.

for Photobiclogical Safety for Lamps & Lamp Sysiems -
General Requirements (ANSIIESNA)", the UV light
emitted from ihe 15440cr during pormal of contimous
iz is safe for the gencral population. The safety of the
15440cr relates to both skin and cve exposure. By
comparisoa, the UV exposure is similar to that recedved
from common overhead lighting in laboratories, and 18
much less than that reecived by sunlight at sea-level.
Hence, no safety wamning is teucd, nor is any appropriate,
for the normal use of the [5420cy. However, as noled in
the eited publication, there are cerain photosensitive
individuals whose toleruace 1o UV is reduced, but
guidelines have not been cxtablished.

! SAFETY NOTE: According 1o “Recommended Practice




1S440crk UV lllumination

The Image Station 430c¥ supplies UV irdiation to the sampie
platen from the inside of the chamber. The light is directed ata 45°
angle to the underside of the platen, which is generally called “epi-
illumination™. The Hlumination system has been designed to
optimize the physical features that relate to the fluorescent excitation
of samples placed on the platen, among which are:

A. The optical elemcnts that manage the umipation have been
designed to provide a reasonably uniform distribution of excitation
energy over the platen area. ‘While it is not possible to design
shsolutely uniform illumination from light seurces a1 the distance
nsed in this system, the design doss achieve a uniformity that is at
about the same quality that a camers lens can represent. The 1D
Image Analysis Software provides corrections that address both the
lens und illumination distortions, thus contributing 1o a qualiry
analysis of the image dsts,

B. The epi-illumination angle requires that the excitation photons
internct with the sample and be re-emitted in order have an angle
appropriate to ender the camera lens. Photons simply reflected by a
planar surface a1 the platen will not enter the lens, obwviating the
required use of special optical filters that reject the excitation energy.
However, reflected light from curved surfaces in 2 sample can emter
the lens and will present artifucts in fluorescent images, limiting the
useful application of the filters provided in the TS4&0cF 1o thin
samples. For some appiications. specialized filters may be neoded.

. The energy spectrum of the illumination has been designed to
provide a broad range of Light (300-400 am, sce figare) within the
runge of wavelengths called the UVA. The 300400 nm range of
wivclengths effectively excites a very large number of
fluorochromes in common esage. Even fluorochromes that are
particularly suited to laser-excitation at a much higher wavelength
may also be excited by the 15440cr UV illumination.

D, Compared to commonly ased LTV transilluminators or hend-held
UV light source, the energy spectrzm of the I5440cr UV
Hluminution system enxits very Litile energy below 300 nm (see
figure). Compared o the 300-400 nm range of light, light below
300 nm contribates very Htthe to the cxciistion of fluoschromes in
common usage, but does substantially contribute to the general




Eirsasion Spectra of UV
Wurnahon

fluorescence of commonly used materials in laborstory samples.
mmmwmuwm

The absence of encrgy below 300 nm in the 15440k contributes 10
its safe usage. Wavelengths below 300 nm are bazardous (o8
figure and safety statement).

‘The total energy of the [S440cr UV illumination i very low,
nominatly 10 wW/en' st the platen surfacc, However, the digital
camera is sufficiently sensitive 1o assure that fluorescence data can
be nccusmulates) over & reasonable period of time with UV
ihumbnation, provided Additionally, the low intensity reduces the
mm.mwh the result of mubi-phoion
molecular processes that cuin comtribute 1 the autofluorescence of
mﬂdmnﬁhmbndhiﬁnnﬁwmpﬂ{uﬁumm}.
The reduced energy of the 15440cr UV illumination eliminases the
possibility of visualising the fluorescence of u sample, 50 it8
usefulness for cutting bands out of gels is prechuded, and should
mummmmwmanwqum.
Thnuwmmuﬁﬂhmhmmm
EMMMWWMMUhm
wmmmmmwm







APPENDIX C: IMAGE CORRECTION

In the following section, you will learn about the principles of image
correction as they relate 1o the 15440y,




1S440cF Image Correction

Image capture with 2 CCD camera has the distinct advantages of
speed and nearly live representation of image datn. There are
zssociated disadvantages, the most important of which are the image
distortions associated with anv lens and defects associated with the
CCD sensor. Another important image correction is that associated
with the non-uniform illumination of the object.

The removal of defective pixel information is antomatic. Defective
pixels are charactenistic of a particular CCD, have elevated signals
{dark current), are always present and amount to about 0.5% of all
pixels. Defective pixels in an image are corrected by recalculating
their signal value by interpolating the values of their nearest
neighbor pixels. For long exposures times (15 minutes or more)
occasional “dark™ (or high-signal) pixels may be observed.
Geperally, you will find those pixels will not be reproduced in other
exposures. The “spontaneous” dark pixel cannot be prevented and is
likelv the resolt of a cosmic rav.

The lens distorts the image of a flat object in two significant ways:
the object intensity is reduced as a function of the distance from the
center of the object, and the magnification of the image is slightly
increased as a function of the same distance (referred 10 as spherical
sberration or “pin-cushion™ distortion). Some distortion is apparent
using the widest angle of zoom (12.5 mm). Most important to
quantilative imaging is the intensity correction associated with the
Iens, which is very substantial a1 the periphery of wide-angle felds.
The correction for intensity is provided in the [S440cr system, and is
applied a1 the option of the user vpon submitting the captured image
10 1D Image Analysis Software. At the time of submission, the f-stop
and zoom information is requested. Upon accurately providing that
wnformation, an appropriate image transform is applied 1o the image
1o correct all intensity information throughout the field of view, This
correction will apply to any luminescent image and transmission
images in which care i taken (proper use of the Light Diffuser) 1o
supply uniform illumination to the platen. Use of o filter should not
significantly influence the correction. Except for the very comer of
the field a1 the widest angle and the lowest f-stop , the representation
of the infensity will conform to a nominal 1% accuracy.



Supgested Libemry of LTV
Hammation Referetcs Fhes

For UV illuminated images, field illumination correction should also
be applied. The extent of UV illumination non-uniformity will cause
approximately the same amount of quantitation error as the lens
distortion of the 1S440cr. It is critical to capture 4 reference image
(to be used for image corection) of the illumination field using
optical parameters (fstop and zoom) that are identical to an image
that is to be cormected. The illumination non-uniformity is kighly
reproducible and may be corrected by mathematically dividing an
image by a reference image captured by the [S440k=, using the
protocol outline in the Generating an [llumination Reference File in
Chapter 3: Capturing an Image.

The reference image used for correction will be filtered 1o remove
noise and artifacts (such as scraiches and particulate dust). The
filtered reference image is normalized and divided into the
cxperimental image to be corrected. Regions of the experimental
image that experienced a greater-than-sverage illumination are
divided by a number greater than one, while those experiencing a
less-than-average illumination are divided by a number less than one.

It is recommended that multiple reference images at varving fstops
and zooms be captured and clearly designated as a library of images
from which reference images may be selected for use in illumination
correction. For the sake of accuracy, create reference files at all f-
stop and zoom settings commonlv used, and make certaiin that the
settings are made and documented precisely; it is suggested that oaly
Jf-stop and zoom sdjustments that are indexed be chosen for
experiménts or reference files.

It is likely that such a library could be applied for an extended time
petiod, because the field illumination should be constant for many
hundreds of hours. A suggested library of UV illumination reference
files is listed in following (15 reference files).

{—fstop Setting Loom Setting ~
1.2 12.5, 20. 30), 50 and 75 mm
2.0 12.5, 20, 30, 50 and 75 mm
4.0 12.5, 20, 30, 50 and 75 mm







ArPenpIx D: Kobak RerATED PRODUCTS

Kodak products related to Kodak Digital Science Image Station
430cr are included in this section.




Ordering Information

“The following is a partial listing of Kedak products. Please visit our Worldwide Web site at hitpy

www. kodak.com or refer o Scientifie Imaging Systems catalog or call (300) 225-3352 or (716) T22-

SB13 for Information on our full line of products,

hOGax Ligital soience IMmage AnBVERS 50

Kodak Digital Science 1D Image Analysis Software

Kodak Digital Scicnce 1D Image Analysis Software

Kodak Digital Science 1D Image Analvsis Software Adminisirator
Kodak Drigital Science 1D Imuge Analysis Software Administrator
Kodak Digital Science 1D Image Analysis Software User License

Kaoudak Digital Science 1D Image Analysis Software User License

Kodak Digital Science SO Tmage Analvais Sofrware

Kodak Digital Science SO Image Analysis Software

Kodak Digital Science Gel Accessory Kit
Kodak Digitl Science [MC120 Microscopy Accessory Kit

Koxdak Digital Science DC120 Microscopy Accessary Kir

(Maciatosh)
(Windows)
{Nerwork-Macintosh)
{Network-Windows)
{Macintosh)
(Windows)
(Macinlonh)

836 7526
894 37T
862 (940
182 5512
191 D868
140 7584
162 9971
872 9535




Kodak Digital Science SPT00 Color Printer, 120 VAC

Kodak Digital Science SP00 Color Printer, 120 VAC, Japan

Kodak Digital Science SPT00 Color Priater, 220 VAC

Kodak Digital Science SP700 Color Priater Print Media Kit, 50 prints
«includes printer ribbon and 50 sheets of electronic imaging paper

Kodsk Dhigit) Scicnce SPT00 Color Printer Pring Media Kit, 100 prints
=inciudes pringer ribbon and 100 sheets of electronic imaging paper

Lita Science Imaging Films

Kodak BioMax MR-1, Iﬂ::lﬁdm[ﬂ:lﬂm} 50 Sheets
Non-interleaved Pack

Kodak BioMax MR-1. 13 x 18em (5 x 7in) 50 Shests
Now-interleaved Pack

Kixfak BioMax M5-1, 203 x 254 cm (8x 10in 50 Sheets
Non-interleaved Pack ¢ )

Kodak BioMax MS5-1,13 x 18cm (5 x 7 in) 50 Sheets
Now-interleaved Pack

Kodak X-Omat AR-5, 203 x 254 cm (8x 10in) S Shests
Interleaved Pack (Sheets of paper inseried berween sheers of film)

Kodak X-Omat AR-5. 13x 18cm (5 x 7 in)
anwmrﬂmgmrwmmdﬁh}

BLS (1294
B0 2645
169 6293
133 1750

129 9022

ET0 1302

894 1114

829 4983

111 1681

165 1454

163 1496







(GLOSSARY

Analog Signal

A signal that & continuous and uninterrupled. Varations in voltage
carmespond 10 varistions in brightness. This differs from digital, where a
signal is represented in discrete steps of digital value (1's, 0fs).
Analog to Digital Converter (A/D)

An integrated circuit that transforms an analog (voliage level) to a
binary {or digital) value. The [S440cr camera converts the analog
signal into a digital signal using an A/D converier.

Aperture

The opening within a lens that limits light passage, usually adjustable
and referred to as the fstop.

Autoradiography

A method of capturing radioactive signals by contact-exposure of
film 10 a flat sample consisting of radicactive objects or labeled
molecules.




Band-Pass Filters

Clear optical elements that transmit only a limited spectrum of light
(limited range of wavelengths) and may be of two general types:
colorimetric or interference.

Binning

The process by which adjacent COCD signal values are added together
and then each pixel value is replaced with the new added value. For
example, if two adjacent pixels have an intensity value of 100 and
150, when binning has been applied, both pixels will be assigned a
value of 250, Binning can be applied on x and/or ¥ axis of an image.
While hinning decreases the resolution of the image, it increases the
sensitivity of the sigmal,

Bit (Binary Digit)

The smallest amount (unit) of information, measured on & binary
scale (integer exponents of 2), where combinations of (I's and 1's are
used 1o eode information. Refer to Bir Depih.

Eight bits of information is called one byte.

Bit Depth (Bits-Per-Pixel or Pixel Depth)

The number of intensity values that can be assigned to each pixel.
Images asually fall between 8 and 24 bits. The Image Station £40c»
camera produces a 12-bit image in the single capture mode or 16-bit in
the multiple capture mode. A 12-bit image has 4,096 gray levels, while
2 16-bit image has 65,536 gray levels.

Black Point

Corresponds to an intensity value in the imuage that represents pure
black in the screen image. The black point can be udjusted using the
histogram sliders to belp visualize different features in the image.
Featres with intensity values below the black point can no longer be
seen in the screen image. Adjustments to the black paint alter the screen
image and do not alter the data that is transferred to 1D Image Analysis
Software for analysis,

Blooming

If the CCD s overexposed, the CCD pixels do not have the capadity to
hold the charge and will “bloom™ or spill into the adjacent pixel.
Blooming distorts the image. However, excessive signal may often be
associated with the property of the object and not the blooming of the OCD,

































A methodology in which molecules/particles of interest are
transferred and affixed to a solid support (membrane), usually for the
sake of detection and imaging. A liquid sample may be applied 10 2
membrane as a spot, dot or slot (band), defining a formatted sample
myu:mtnrﬁimﬂlummwhmuismhuudmlmgm-
resolve DNA, RNA or protein molecules may be similarly
trunsferred to membranes by mechanical extrusion or
electrophoresis; such blots are respectively called Southern, Northern
or Western Blots.

Brighimess
A relative measure of light associated with a pixel represeating its
p:ymlhmhh&mdwmmahmﬂmdhulmdw.

Pérceived brightness increases from dark to bright, or black 1o white
through intermediate levels of gray. However, the conveation of
quantitative imaging is quite the opposite, wherein the gray scale is
increased from white to black.

CCD (Charged-Coupled Device)

An electronic sensor used for imaging Hght. A silicon crystal, etched
to produce micro-glectronic circuitry, for the purpose of ransforming
a real image into an electronic image. A photon impinging upon the
silicon is converted to an electron (2 negative charge, stable in the
crystal matrix), that may be subsequently managed (collected and
transporied) by the circuitry. The CCD in the IS440cy has 752x582 =
437,664 imaging elements (pixels) defined by etchings.

Chemifluorescence

Chemically mediated production of a fluorochrome. Fluorcscent
molecules may be produced by the chemical (enzymatic) conversion
of 2 pon-fluorescent molecule (substrate), upon excitation (laser of
UV illumination),

Chemiluminescence

Chemically mediated production of light. Luminescence or light
emission may be produced by a chemical reaction of an enzyme
operating on a substrate.




Contrast

The contrast of an image represents the perceived differences in
intensity berween dark and light areas within the image. A low
contrast image contains gray levels that are similar in visual
intanasity, whereas a high contrast image contains extreme differences
in visual intensity.

COPI (Closed Optical Path Image)

Chamber design used in the 1S440cr. Provides a light-tight
environment for imaging laboratory samples, reducing the possibility
of contamination of the optical path of the instrument.

Dark Current Noise

Electronic noise inherent to the CCD sensor and circuitry, which is
increased with extended exposure time. Cooling the CCD belps
reduce dark current noise. The [S440cy camera is capable of about 1
hour exposure times with only a doubling of noise.

Digital Camera
A camera that uses an electronic sensor to record an image ina

digital binary format.

Dynamic Range

The maximum range of significant digits over which sysiem
hardware performs electronic imaging, usually expressed as a
signal-to-noise ratio, The I1S440cx camera provides a 12-bin (04,065
gray levels) signal range for single captures. These single captures can
be accumulated by addition in soffware into a 16-bit file to provide
signal range of (465,535 gray levels. With a noise level of
approximately 2.4 levels for 4 single capture, the maximum dynamic
range of signal-to-noise is about 1,700 for single captures und about
65,200 for accurnulated images.

Electrophoresis
Scparation of molecules on the basis of charge and size.

Epi-illamination

Mumination of an object in a direction other than the optical axis
ﬂeﬁnedh}rnndajmmdﬂum.ﬁﬂﬂﬁiﬂmmnnhiemuaﬁf
acute angle from the optical axis of the lens.




Floating Point

A means of representing a signal as real numbers (fractions or
decimals). Floating point calculations are important in maintaining
the accuracy of analysis data. The 1D Image Analysis Software uses
floating point numbers,

J-stop
The ratio of focal length to the aperture diameter in the leas.

Fluorescence

The emission of light from a substance having been excited by light
absorption.

Gamma

A mathematical transformation function that can be used to improve
image appearance by decreasing or increasing the contrast of an
element of interest in an image. Adjusting the gamma of an image
disproportionately skews the gray level distribution, higher gamma
values lighten the image and lower gamma values darken the image.
Adjusting the gamma does pot alter the image data file and is only
used 1o enhance the viewing of the image.

Gel

A separation matrix which is typically agarose or acrylamide and is
nsed for electrophoresis,

Gray Level

The digital signal assigned to a pixel associated with a level of light
(from black 1o white). For example, an B-bit and a 16-bit system
includes gray level vaiies between 0-255 and 0-65,533, respectively.

Histogram ; _

The frequency of the distribution of pixels over the range of signals
within an image. The horizontal axis represents the gy level and the
vertcal axis represents the number of pixels. See Appendix A




Mumination/Detection Mode
H:ﬂmdmmhufmmm:muﬁmdﬁﬁﬁmhym
The 15440cr supports the detection of samples using three
iumination modes: (1) No illumination mode for Luminescence
detection, (2) Transmission mode (using external illumination) for
Absorbance detection. and (3) UV Ulumination mode for
Fluorescence detection and Fluorescence Quenching/Absorbance
detection.

Image Accumulation

The addition of multiple exposures (also referred to as frame
captures). The data from all the summed images are used 1o gensrate
the final image for analysis.

Interpolation

A numerical esfimate of a value within a range of empirical data,
hased on the mathematical trend of data. Contrasts with
mﬂpd:ﬁm,inwhich:wlwnm:ideuumguufMEuﬁmmi

Moise

Random and/or persistent deviations in signal. In a digital camera the
CCD has notse associated with the collection, reading and
amplification of the signal that may affect image quality. The
1S440c¥ camera reduces noise by cooling the CCD using
thermoelectrical cooling, See also Dark Current Noise and Read
Noise.

Photon

The smallest unit of light, or any electromagnetic radiation.
Characterized by wavelength.

Pixel

The fundamental element in a digital image. [n a digital camera, the
pixels represents the light sensitive elemeats on the CCD.

Read Nolse

Electronie distortions in signal introduced when converting the
analog signal to a digital signal.



Resolution

The capability to distinguish between ohjects of interest. It is
m.whumﬁummmdawm
device or image, 10 describe the resolution by specifying the pumber
of pixels it captures in the hurizontal by vertical direction.

Saturation

The limitation of signal imposed by either the CCD or the digital
scade in which the signal is being represented. If the signal becomes
100 large the individual pixels on the CCD will be filled and no
additional signal can be detecied.

Thermoelectrical Cooling

A system that uses electron flow through semiconductors 10 generate
mmpemundiﬂnummtmhmmmmdmmmﬂmd
the heat is dissipated by cooling fans. IS440cF uses a thermoelectrical
cooling svstem to reduce image noise generated by the heat from
within the camera’s CCD.

TIFF
T@dhmFd:Fm{TIFﬁhnindmmsmﬂﬂﬂ:ﬁrmt
for storing images. Images from 1D Image Analysis Software can be
saved in TIFF format for use with other compuler programs.

T ransmission

Mode of image capture, usually absorbance, in which light passes
through the illuminated object.

Ultraviolet Light (UV)

Generally refers to the spectrum of electromagnetic energy from
about 4 to 400 nm in wavelength. Wavelengths of 200-40) nm are
useful in the usual laboratory environment.

Vignetting

An imaging artifsct that is associated with the limitation of the lens.
Vignetting generally appears as signal reduction around the edges of
the image.

White Light

Light that is in the visual part (400-700 nm) of the spectrum
(daylight, regular light bulbs).




White Foint
mmwﬂmmhmﬁqvﬂnuhuuhmﬂntmm
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sliders o help visualize different features in the image.
mﬂm:ﬂrmmmwuﬁmmmlmyh
seen in the screen image. Adjustments to the white point alter the
mw-mﬁmmmmmmumnm
Image Analysis Software for analysis.

X and/or Y Binning
Refer to Binming.
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