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Dispenser 2
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Caution If the dispensers are not properly installed, leakage may
occur. A

Note that the complete dispensing tube assembly, that is, the output
tubing, is always closer to the dispensing positions than the input
tubing. Dispensers 1 and 3 are alike while Dispenser 2 varies with the
input and output tubings being situated vice versa. The output and
input tubing positions therefore depend on the flow direction of the
dispenser that is clearly marked on the dispenser.

Each dispenser is equipped with an individual electronic dispensing
head position sensor. Connect the male connector of the dispensing
head position sensor to the corresponding female connector on the
instrument.

Dispenser 3

Dispenser 1

Reagent bottle

Figure 3-34. Varioskan Flash with the dispenser sliding cover open

Note that the aspirate tubing (Figure 3—30) is factory installed into the
right (Dispenser 1 and Dispenser 3) or left (Dispenser 2) hole of the
valve. Ensure that the aspirate tubing is finger tight. The aspirate tubing
is used to fill the syringe with reagent. When using a dispenser, make
sure the aspiration tube end is completely submerged in the contents of
the reagent bottle and there is a sufficient volume of the reagent in the
bottle (for all priming and actual dispensing).

The complete dispensing tube assembly is packed with the accessories.

1. Fit the complete dispensing tube assembly (Figure 3-36) into the
left (Dispenser 1 and Dispenser 3) or right (Dispenser 2) hole of the
valve and tighten it finger tight. The dispensing tube is used to
dispense reagent from the syringe into a microplate.

Thermo Fisher Scientific



Replacing the 3-port
valve
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Periodic maintenance

6. To fit the new dispenser syringe, screw the syringe into the valve,
pull the syringe plunger down to the plunger holder arm, and screw
the syringe into place. Make sure the plunger lock screw is securely
tightened (Figure 5-61).

Valve

Syringe

Syringe Plunger Holder

Plunger Lock Screw

Figure 5-61. Replacing the dispenser syringe

To replace the 3-port valve (Figure 5-60 and Figure 5-62), it is
recommended that you contact authorized technical service:

1. Remove the fluid from the dispenser(s).
2. Remove the syringe and tubing.

3. Remove the two Phillips head screws on the front of the valve, then
remove the valve from the dispenser(s).

4. Install the new valve by placing it on the front panel so the screw
holes line up. The valve coupler fitting mates to the valve motor
shaft. The valve should be oriented with the tube fittings on top
and the syringe on the bottom. Replace the valve screws.

5. Install the syringe and pull the syringe plunger until it is above the
carriage.
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Decontamination
procedure

6. Align the valve using the plunger as a guide and tighten from 1/8 to
V4 turn after the syringe touch-off.

7. DPull the syringe plunger all the way into the carriage and secure by
tightening the plunger lock screw.

Valve Tubing Ports

—

—y

Valve
Body __,

Y
e Valve Plug __, ®
&
| o

Screw

Mounts I Valve Coupler Fitting
Front View Syringe Mount Rear View

(Not shown. Always located at botfom)

Figure 5-62. 3-port valve replacement

Follow laboratory and country-specific procedures for biohazardous or
radioactive waste disposal. Refer to local regulations for the disposal of
infectious material.

Warning The samples can be potentially infectious. Dispose of all used
plates, strips, priming vessels, disposable gloves, syringes, disposable
tips, and so on as biohazardous waste. A

Decontamination should be performed in accordance with normal
laboratory procedures. Any decontamination instructions provided with
the reagents used should be followed.

A decontamination procedure is only recommendable when infectious
substances have been in direct contact with any part(s) of the
instrument.

If there is a risk of contamination with biohazardous material, the
procedure recommended below or some other corresponding
decontamination procedure must be performed.

is strongly recommended to perform the complete decontamination
It is strongly ded to perform th plete decont t
procedure before relocating the instrument from one laboratory to
another.
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Decontamination is not required for the proper functioning of the
instrument.

Example of decontaminants:

e Ethanol 70%

e Virkon solution 1 — 3%

e Glutaraldehyde solution 4%

e Chloramine T

e Microcide SQ 1:64

Caution If local or laboratory regulations prescribe regular
decontamination, it is not advisable to use formaldehyde, since even
small traces of formaldehyde negatively affect the enzyme being used in
EIA tests resulting in bad test results. A

Warning The decontamination procedure should be performed by
authorized trained personnel in a well-ventilated room wearing
disposable gloves, protective glasses and clothing. A

To decontaminate the instrument, follow these steps:

1. Prepare the decontaminant: 200 ml 4% glutaraldehyde solution (or
another agent recommended by your safety officer).

2. Empty the tray (Figure 2—19 and Figure 2-20). Ensure that you are
wearing disposable gloves.

3. Switch OFF the power (Figure 2-2) and disconnect the mains
supply cable (Figure 3-37).

4. Disinfect the outside of the instrument using a cloth dampened
with 70% ethanol.

5. Place the instrument in a large plastic bag. Ensure that the dispenser
sliding cover and front cover (Figure 3—-25) are open and the tray is

out (Figure 4-45).

6. Place a cloth soaked in the prepared solution into the bag. Ensure
that the cloth does not come into contact with the instrument.

7. Close the bag firmly and leave the instrument in the bag for at least
24 hours.
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8. Remove the instrument from the bag.
9. Clean the instrument using a mild detergent.
10. Remove any stains using 70% ethanol.

11. After performing this decontamination procedure, enclose a signed
and dated Certificate of Decontamination both inside the transport
package and attached to the outside of the package.

How to refitthe  When you relocate the instrument or ship it for service, make sure you
transport locks refit the two transport locks, the transport lock of the tray holder and
the Varioskan LumiSens optics transport lock.

Tray holder transport  Note that the tray holder transport lock support piece is easily
lock  recognizable having a metallic color and a yellow label (Figure 3-26).
Refer to “How to release the transport lock” on page 43 (arrows in the
opposite directions than in the figures).

1. Unfasten the attached tray from the screw fix of the tray holder
(Figure 3-32).

2. Push the tray holder gently into the instrument by hand.

3. Lift up the dispenser sliding cover and open the measurement

chamber door slightly (Figure 3-24).

4. Lift up the front cover of the instrument from both sides
(Figure 5-51) and remove it so that the storage site of the transport
lock support and the support retaining screws marked 1, 2, 3, and 4
become accessible (Figure 5-63 A).
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Figure 5-63. Transport lock released (A) and fastened (B) (screws 1 —4
shown)

5. Remove the bottom screw marked number 3 (Figure 5-63 A).

6. Loosen the bottom screw marked number 4 of the transport lock

slightly by using the hexagonal screwdriver supplied
(Figure 5-63 A).

When you have loosened the screw number 4 so that the transport
lock bar moves, turn the transport lock bar into a vertical position
towards the front of the instrument (Figure 5-63 B). Fit the
transport lock bar into its groove in the tray holder.

. Then remove the two top screws marked 1 and 2 of the transport

lock from their storage site on the track mechanism bottom plate
(Figure 5-63 A), and refit the two screws marked 1 and 2 into the
holes designated for them using the hexagonal screwdriver supplied
(Figure 5-63 B). At the same time, replace the transport lock tag
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under the topmost screw marked number 1 before tightening the
screw marked number 2 (Figure 3-26).

8. Tighten the bottom screws marked number 3 and 4 firmly once
you have fastened the top screws marked number 1 and 2 of the

transport lock (Figure 5-63 B).

9. Replace the front cover (Figure 2-2 and Figure 5-51) and close the
dispenser sliding cover and measurement chamber door
(Figure 3-23).

Varioskan LumiSens  To refit the Varioskan LumiSens optics transport lock, follow these
optics transport lock  steps:

1. Unfasten the three locking screws from their places of storage on
the instrument and turn the gray transport lock counterclockwise

90° (Figure 5-64).

Locking screw removed and stored

Figure 5-64. Varioskan LumiSens optics transport lock unfastened

2. Fasten the two lower screws and the top screw of the Varioskan
LumiSens optics transport lock (Figure 5-65).

Locking screw fastened

Figure 5-65. Varioskan LumiSens optics transport lock fastened
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Maintenance
Maintaining a system log

A system log, which includes a short summary of the use, maintenance
procedures, error messages and other information about the use of the
system can be very useful in properly maintaining the system. The
information in the log can frequently provide the service engineer with
information that can assist in the diagnosis of problems and minimize
the down time. An example of a typical user log is presented in

Table 5-8.

The format of the log can vary to meet the overall requirements of the
facility but should include all activity, problems, abnormal response and
any other information that is relevant to the operation of the system.

Table 5-8. Example of a system log

User Date Comments

J. Smith 12/2/08 Dispensing tip 0.40 mm replaced. OK
L. Davis 14/2/08 Varioskan LumiSens base cleaned. OK
C. Mayo 26/2/08 Dispenser tubing replaced. 0K

J. Smith 7/3/08 Annual service. 0K

A blank system log table that can be copied for use is in Appendix A:
“System Log”. Copy the table as many times as necessary, but leave the
blank original inside the user manual.

To pack for service, follow the instructions presented below.

Caution It is important that the instrument is thoroughly
decontaminated before it is removed from the laboratory or any
servicing is performed on it. A

When you ship the instrument for service, remember to:

e Inform about the use of hazardous materials.

e Decontaminate the instrument. Empty the dispensers and remove
any loose items from the tray, for example, plates and priming
vessels before decontamination.

e Remove the tray (Figure 2-19 and Figure 2-20) and the complete
dispensing tube assemblies (Figure 5-60) after decontamination.
Then replace the dispenser sliding cover and the front cover
(Figure 5-51).

e Install the transport locks of the tray holder and the Varioskan
LumiSens optics. Refer to “How to refit the transport locks” on
page 104.

e DPack the instrument according to the enclosed packing instructions.
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e Use the original packaging to ensure that no damage will occur to
the instrument during shipping. Any damage will incur additional
labor charges.

e Enclose a dated and signed “Certificate of Decontamination” (see
Appendix B) both inside and attached to the outside of the package,

in which you return your instrument (or other items).

e Enclose the return authorization number (RGA) given by your local
Thermo Fisher Scientific representative.

e Indicate the fault after you have been in touch with your local
Thermo Fisher Scientific representative or the Thermo Fisher
Scientific technical service department.

Refer to “General specifications” on page 111 for details on storage and
transportation temperatures.

It is recommended to maintain and service the instrument regularly
every 12 months on a contract basis by the manufacturer's trained
service engineers. This will ensure that the product is properly
maintained and gives trouble-free service. Contact the Thermo Fisher
Scientific technical service department for more details.

If the Varioskan Flash is exposed to potentially infectious chemical
samples, toxic or corrosive chemicals or radioactive chemicals, waste
management of the complete instrument must be carried out to ensure
that there is no risk of contamination.

Warning Decontaminate the instrument before disposal. Refer to
“Decontamination procedure” on page 102 and “Certificate of
Decontamination” on page 129 about decontamination. A

&

Follow laboratory and country-specific procedures for biohazardous or
radioactive waste disposal.

Dispose of the instrument according to the legislation stipulated by the
local authorities concerning take-back of electronic equipment and
waste. The proposals for the procedures vary by country.

Pollution degree 2 (see “Safety specifications” on page
115)
Method of disposal Electronic waste

Contaminated waste
(Infectious waste)
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WEEE symbol Thermo Fisher Scientific has contracted with one or
more recycling/disposal companies in each EU Member State
(European Country), and this product should be disposed of or recycled
through them. Further information on Thermo Fisher Scientific’s
compliance with these Directives, the recyclers in your country, and
information on Thermo Scientific products which may assist the

detection of substances subject to the RoHS Directive are available at
www.thermo.com/WEEERoHS. a

Regarding the original packaging and packing materials, use the
recycling operators known to you.

For more information, contact your local Thermo Fisher Scientific
representative.

Thermo Scientific Varioskan® Flash User Manual 109



Maintenance
Disposal of the instrument

110 Thermo Scientific Varioskan® Flash User Manual Thermo Fisher Scientific



General
specifications

Chapter 6
Technical Specifications

Thermo Fisher Scientific reserves the right to change any specifications
without prior notice as part of our continuous product development
program.

Table 6-9. General specifications

General specifications

Overall dimensions

ca. 540 mm (W) x 580 mm (D) x 500 mm (H)
[21.3" (W) x 22.8" (D) x 19.7" (H)]

Weight

55 —67 kg [121-148 Ibs.], depending on the configuration

Operating conditions

+10°C to +40°C; maximum relative humidity 80% for temperatures up to 31°C
decreasing linearly to 50% relative humidity at 40°C

Indoor use only

Transportation conditions

-40°C to +70°C, packed in transport packaging

Storage conditions

-25°C to +50°C, packed in transport packaging

Mains power supply

100 — 240 Vac, 50/60 Hz, nominal

Power consumption

200 VA max.

Heat dissipation

683 BTU max.

User interface

The instrument is under PC control and run on Skanlt Software for Varioskan
Flash, which controls all the instrument functions and provides data reduction
as well as reporting functions.

Computer interface

USB 1.1 (2.0 compatible) or

RS-232C
Measurement types Fluorescence intensity time-resolved fluorescence, photometry and
luminometry, all with spectral scanning
Incubator Plate-specific incubation tray
Shaker Orbital shaking
Dispensers Up to three optional dispensers with automatic dispensing position control
Plate size Plate maximum dimensions:

Universal tray: 127.8 mm (W) x 85.8 mm (D) x 23.5 mm (H)
Robotic tray:  128.6 mm (W) x 86.0 mm (D) x 18.0 mm (H)

Thermo Fisher Scientific
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PerfO rMance This section provides the performance specifications for the relevant

specifications

measurement techniques and other instrument capabilities.

Table 6-10. Fluorometry

Performance specifications / Fluorometry

Light source

Xenon flash lamp

Wavelength selection

Double excitation and double emission monochromators

Excitation wavelength range

200 - 1000 nm

Emission wavelength range

270 -840 nm

Excitation bandwidth

5nmand 12 nm

Emission bandwidth 12 nm
Wavelength setting resolution 1 nm
Wavelength accuracy +3nm

Xenon flash lamp

Lamp lifetime typically 10° flashes (10° 96-well microplates using
100 ms integration time per well)

Sensitivity / dynamic range

Fluorescence intensity, top reading:

< 0.4 fmol fluorescein/well, > 6 decades,
black 384-well plate

Fluorescence intensity, bottom reading:

<4 fmol fluorescein/well, > 5.5 decades,
clear bottom black 384 square well plate

Time-resolved fluorescence, top reading:

<120 amol Europium/well, > 6 decades,
white 384-well plate, top reading

Measurement time

Fluorescence intensity: 10 — 1000 ms
Time-resolved fluorescence: 10 — 10 000 ms

Measurement speed

Reads a 96-well plate in 15's, a 384-well plate in 45 s, and a 1536-well
plate in 135 s (minimum kinetic interval time from A1 back to A1)

Spectral scanning speed

<2 s/well
400 - 500 nm, 1 flash, 2 nm steps

Plate types

6 — 1536-well plates (top reading)
6 — 384-well plates (bottom reading)
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Table 6-11. Photometry

Performance specifications / Photometry

Light source

Xenon flash lamp

Wavelength selection

Double monochromators

Detector Photodiode
Wavelength range 200 — 1000 nm
Bandwidth 5nm
Wavelength setting resolution 1 nm
Wavelength accuracy +2nm

Linear measurement range

0— 4 Abs (96-well plate) at 450 nm, £ 2%
0 — 3 Abs (384-well plate) at 450 nm, £ 2%

Absorbance resolution

Better than 0.001 Abs

Accuracy + 2% or 0.003 Abs, whichever is greater, at 200 — 399 nm (0 — 2 Abs)

+ 1% or 0.003 Abs, whichever is greater, at 400 — 1000 nm (0 — 3 Abs)
Precision SD < 0.001 Abs or CV < 0.5%, whichever is greater, at 450 nm (0 — 3 Abs)
Stray light <0.005% at 230 nm

Measurement time

10— 1000 ms

Measurement speed

Reads a 96-well plate in 15 s and a 384-well plate in 45 s (minimum
kinetic interval time from A1 back to A1)

Spectral scanning speed

<2 s/well
400 — 500 nm, 1 flash, 2 nm steps

Plate types

6 — 384-well plates
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Table 6-12. Luminometry

Performance specifications / Luminometry

Varioskan LumiSens optics

Wavelength selection

Filter wheel with no filter and up to 8 optional filter positions

Filter size

Diameter: 24.5—25.4 mm
Thickness: 3.5—8.0 mm

Detector

Photomultiplier tube

Wavelength range

360 —-670 nm

Sensitivity / Dynamic range

<7 amol ATP/well, > 7 decades using flash ATP reaction, white 384-
well plate

Crosstalk

< 1%, white 384-well plate

Measurement time

10-10000 ms

Measurement speed

Reads a 96-well plate in 15's, a 384-well plate in 45 s, and a 1536-
well plate in 135 s (minimum kinetic interval time from A1 back to A1)

Plate types

6 — 1536-well plates

Scanning optics

Wavelength selection

Double monochromators

Detector Photomultiplier tube
Wavelength range 270 -840 nm
Emission bandwidth 12 nm

Wavelength setting resolution 1 nm

Wavelength accuracy +3nm
Measurement time 10—-10000 ms

Measurement speed

Reads a 96-well plate in 15's, a 384-well plate in 45 s, and a 1536-
well plate in 135 s (minimum kinetic interval time from A1 back to A1)

Spectral scanning speed

<2 s/well
400 — 500 nm, 1 flash, 2 nm steps

Plate types

6 — 384-well plates

Table 6-13. Incubator

Performance specifications / Incubator

Incubator warm-up time

From 25°C to 37°C, 5 min

Temperature range

From ambient + 4°C to 45°C at ambient 25°C

Setting range

From 10°C to 45°C in 0.1°C increments

Mean temperature of the wells

+0.5°C at 37°C, ambient 25°C, covered 96-well plate

Temperature standard deviation

0.3°C at 37°C, ambient 25°C, covered 96-well plate

Liquid warm-up time

1 h from 25°C to 37°C, covered 96-well plate, 200 pl water/well
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Table 6-14. Shaker

Technical Specifications
Safety specifications

Performance specifications / Shaker

Shaking method

Orbital shaking

Shaking speed 60 — 1200 rpm
Shaking diameter 1-50 mm
Maximum centrifugal force  1G

Table 6-15. Dispensers

Performance specifications / Dispensers

Syringe size

1 ml (standard)
5 ml (on request)

Dispensing tip sizes

0.40 mm (standard)
0.25 mm (on request)

Dispensing volume

1 ml syringe: 1 —10 000 pl with 1 pl increments
5 ml syringe: 5— 10 000 pl with 5 pl increments

Automatic safety control based on maximum well
volume.

1 ml syringe
0.40 mm tip size, default

Accuracy:
5—10000 pl: < 0.2 pl or 2%, whichever is greater

Precision:
5-19ul: <5%
20—10000 pl: <2%

1 ml syringe
0.25 mm tip size

Accuracy:

1 =20 pl: <0.2 yl or 2%, whichever is greater
Precision:

1=4ul <10%

5-20yl: <5%

Dispensing speed

96-well plate: 30 s
384-well plate: 80 s
(5 pl/well, 1 ml syringe, 0.40 mm tip)

Dead volume < 100 pl, total tubing volume < 800 l
Tip priming volume 1-10l
Plate sensing Phatometric

Plate types

6 — 384-well plates

Safety performance:
EN 61010-1:2001 (Ed. 2)

EN 61010-2-010:2003 (Ed. 2),

including US and CA National differences
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The safety specifications are also met under the following environmental
conditions in addition to or in excess of those stated in the operating conditions:

Altitude Up to 2000 m
Temperature +5°C to +40°C
Humidity Maximum relative humidity 80% for temperatures up to 31°C

decreasing linearly to 50% relative humidity at 40°C

Mains supply + 10% from nominal
fluctuations

In conform |ty The Varioskan Flash bears the following markings:
with the  Type 300

req u | rements 100 — 240 Vac, 50/60 Hz, 200 VA
CE mark

CSA monogram

The Varioskan Flash conforms to the following requirements:
2006/95/EC (Low Voltage Directive)

2004/108/EC (Electromagnetic Compatibility Directive, EMC)

FCC Part 15, Subpart B/Class B (July 2004)

2002/96/EC (Waste of Electrical and Electronic Equipment)

EMC performance:

EN 61000-6-3:2001 Generic standards —
Emission standard for residential, commercial and light-
industrial environments

EN 61000-6-1:2001 Generic standards —
Immunity standard for residential, commercial and light-
industrial environments

EN 61326-1:1997 + A1:1998  Product family standard
+A2:2001 + A3:2003
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Test standards
EN 55022:1998 + A1:2000

Technical Specifications
In conformity with the requirements

Performance limits
Class B, 150 kHz — 1 GHz

EN 55014-1:2000

Class B, 0.150, 0.550, 1.4, 30 MHz

EN 61000-3-2: 2000

Class A

EN 61000-3-3:1995 + A1:2001

ANSI C63.4:2000

Class B, 450 kHz — 1 GHz (2002)

EN 61000-4-2:1995 + A1:1998 + A2:2001

4 kV CD, 8 kV AD, Criteria B

EN 61000-4-3:1996 + A1:1998

3V/m, 80 MHz — 1 GHz, Criteria A

EN 61000-4-4:1995 + A1:2001

1 kV, Criteria B

EN 61000-4-5:1995 + A1:2001

2 kV line to ground, 1 kV line to line,
Criteria B

EN 61000-4-6:1996 + A1:2001

3 Vims, 150 kHz — 80 MHz, Criteria A

EN 61000-4-8:1993 + A1:2001

3 A/m, Criteria A

EN 61000-4-11:1994 + A1:2001

30%/10 ms, Criteria B
100%/10 ms, Criteria B
60%,/100 ms, Criteria C
>95%/5 s, Criteria C

Thermo Scientific Varioskan® Flash User Manual
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Chapter 7
Frequently Asked Questions

Q1: What is the wavelength range for the Varioskan Flash?

Al: In photometry the wavelength range is 200 to 1000 nm in 1 nm
steps. In fluorometry the wavelength range using top reading is 200 to
1000 nm for excitation light and 270 to 840 nm for emission light in
I nm steps.

Q2: What plate colors can be used for fluorescence intensity?

A2: Best performance is generally obtained with black plates, which also
have the lowest background fluorescence. However, with some
fluorochromes, white plates can also be used for obtaining a slightly
better sensitivity.

Transparent or white plates can be used, but the sensitivity is often
lower and the difference is dependent on the wavelengths used.

Q3: When can I use white plates in fluorometry?

A3: In certain assays, such as DNA quantification with PicoGreen,
white plates can be used as the obtained fluorescent signal level is not
very high. White plates can also be used in, for example, GFP

quantification.

Q4: Can all the three dispensers be used with all the detection technologies?

A4: Yes, they can. However, depending on the dispensing position used
for dispensing, an extra plate movement may be carried out before the
measurement step. This may cause minor time delays.

Q5: What plates can be used with the Varioskan Flash?

A5: In photometry 6 to 384-well plates can be used and in fluorescence
intensity, time-resolved fluorescence and luminescence 6 to 1536-well
plates can be used. Dispensing can be carried out with 6 to 384-well
plates.
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Table 7-16. Plates used with the Varioskan Flash

Detection technology Plates recommended

Fluorescence intensity (Fl) Black plates OR
black plates with clear bottom (for bottom reading)

Time-resolved fluorometry (TRP) White plates OR
occasionally black plates (TR-FRET assays) OR
white (or black) plates with clear bottom (for
bottom reading

Absorbance (Abs) Clear, flat-bottom plates OR
clear, flat-bottom plates with white or black walls

Luminescence White plates

Q6: What kind of trays and adapters are available for the Varioskan Flash?

AG: The trays and adapters available are listed in Table 7-17.
Table 7-17. Tray vs. plate-specific adapter

Tray Adapter Identification Dispensing Incubation
number

Universal 96-well adapter for plate without lid #2 + +
Universal 96-well adapter for plate with lid #3 - +
Universal 384-well adapter for plate without lid*) #4 + +
Universal  384-well adapter for plate with lid #5 - +
Universal 1536-well adapter for plate w/o lid #65 - +
Universal 6 — 48-well adapter for plate without lid #80 +

Universal 6 —48-well adapter for plate with lid #48 -

Robotic Adapter for plate without lid #126 +

Robotic Adapter removed for plates with lids #127 -

*) recommended for 1536-well plate reading

Q7: How do I calculate the concentration of samples from photometric
readings in a microplate?

A7: There are two possibilities:

1. Establish a standard curve on the plate and determine the
concentration of unknowns based on the standard curve.

2. Use the pathlength correction feature to bring the results obtained
in the short light path microplate into line with those obtained in
the 1 cm pathlength cuvette. Concentrations are calculated from
these corrected absorbances according to Bouguer-Lambert-Beer’s
law.
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Q8: Can I use the pathlength correction calculation with any kind of plate?

A8: The pathlength correction factors can be used with either a 96-well
or a 384-well plate.

Q9: Can I enter my own pathlength correction factor for a reagent not
Jfound in the preset list?

A9: Yes, this can be done in Skanlt Software for Varioskan Flash from
the Edit Pathlength Correction K-Factors dialog (Settings >
Pathlength Correction...).

Q10: Why would I need to use a pathlength correction factor?

A10: Pathlength correction is required to be able to calculate
concentrations using Bouguer-Lambert-Beer’s law with molar
absorption coefficients from the literature.

Q11: How do I generate my own pathlength correction factor?

Al1: To generate a new pathlength correction factor, refer to the Skanlt
Software for Varioskan Flash User Manual (Cat. no. N06355).

Note The pathlength correction is dependent on the material used to
manufacture the plate and should be redetermined if the plate type is
changed. A

Q12: Can plates be used to directly measure the concentration of DNA or
proteins?

A12: Yes, with plates suitable for UV measurements down to 260 nm.

Q13: How long does it take for the Varioskan Flash incubator to reach
37C?

A13: The incubator reaches 37°C in approximately 5 minutes (from
25°C). However, warming up solutions in the microplate takes about 1
hour.

Q14: What is the useful life of the lamp?

Al4: Typically 10? flashes of reading of 1 million microplates (96 wells)
by using the 100 ms measurement time.
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Q15: What kind of lamp is used?
A15: A xenon flash lamp.

Q16: What is a molar absorption coefficient?

A16: A molar absorption coefficient is a measure of absorptivity, or the
probability of light absorbing at a particular wavelength for an analyte
under specific conditions of pH, temperature and solvent. Thus, a
specific amount of material at specified conditions will absorb a specific
fraction of light striking it.

For nucleic acids of unknown base sequence and length, the molar
absorption coefficient is unknown. Universal factors can be used
instead, derived from a mean value extinction coefficient of DNAs of
average base compositions, measured in a 1 cm pathlength cuvette. The
accepted factor is the inverse of the extinction coefficient.

Note Pathlength correction has to be used when using these universal
factors in a microplate. A

Double-stranded DNA factor 50 based on 1 cm pathlength
Single-stranded DNA (ss)  factor 33  based on 1 cm pathlength
RNA factor 40  based on 1 cm pathlength
Concentration of a sample of dsSDNA = (ODaag0 * 50) pg/ml

Q17: Can I use the Varioskan Flash to measure the expression levels of
reporter genes?

A17: Yes, Varioskan Flash can be used to measure the expression level
of any reporter gene that has either a photometric or fluorometric
detection system available. Expression levels can be measured both from
intact cells (for example, green fluorescent proteins and their variants)
and from cell lysates (for example, photometric/fluorometric beta-
galactosidase, alkaline phosphatase and CAT assays).

Q18: How often do I have to run the Varioskan Flash spectrophotometric
verification plate?

A18: It is not necessary to read the Varioskan Flash spectrophotometric
verification plate to ensure that the instrument is functioning properly.
Startup checks for correct instrument operation are performed each
time it is turned on. However, the verification plate is an external
second source that documents instrument functionality. The frequency
with which the verification plate is used depends on the standard
operating procedures of each individual user.
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Q19: What is the minimum time between measurements in kinetic
measurements?

A19: 10 ms in one well.
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warning codes

Code
1

Chapter 8

Troubleshooting Guide

1 properly. A

- Note Do not use the instrument if it appears that it does not function

Note that the instrument does not verify the logic flow of the received

commands.

Error and  When an error is detected, the current operation is terminated. After an

are presented below.

Table 8-18. Error codes reported

Explanation

Internal firmware error. When this error occurs, the internal
software halts. This error can only be seen in the instrument error

log.

Suggested action

Contact service.

error, it is best to abort the current run and restart from the beginning
after the problem is fixed. The error (Table 8—18) and warning codes
(Table 8-19) that may appear in Skanlt Software for Varioskan Flash

The instrument did not recognize the command it received.

Contact service.

The arguments of the received command are not valid.

Contact service.

The X carriage position is incorrect.

Contact service.

The Y carriage position is incorrect.

Contact service.

The 1 excitation grating position is incorrect.

Contact service.

The 2" excitation grating position is incorrect.

Contact service.

The 1%t emission grating position is incorrect.

Contact service.

O |0 | N[ oolo|ps&~ | w | N

The 2 emission grating position is incorrect.

Contact service.

—
o

Excitation diffraction order filter position is incorrect.

Contact service.

11

Emission diffraction order filter position is incorrect.

Contact service

12

Excitation selector position is incorrect.

Contact service.

13

Emission selector position is incorrect.

Contact service.

14

Varioskan LumiSens filter position is incorrect.

Contact service.

15

Excitation bandwidth selector position is incorrect.

Contact service.

16

Excitation beam diameter selector position is incorrect.

Contact service.

Continued
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Cont.
Code Explanation Suggested action
17 The distance between measurement points is too short for scan Contact service.

measurement. The plate cannot be moved as slowly as the
distance requires.

18 The sampling time for a single result is too long for scan Use normal measurement instead of scan. Use
measurement. The plate cannot be moved as slowly as the a shorter sampling time.
sampling time requires.

19 The requested plate position is outside the mechanical limits of Check the plate template.
the tray movements.

20 The offset voltage of the temperature measurement electronics is ~ Contact service.
too high.

21 The offset voltage of the A/D converter board is too high. Contact service.

22 The background noise of the A/D converter board is too high. Contact service.

23 Error when checking the A/D converter board reference voltage. Contact service.

24 Calibration of the A/D converter board gain steps failed. Contact service.

25 Analog signal outside measurement range. This situation is an Contact service.
error during startup and autocalibration.

26 Flash lamp failure. Contact service.

27 Attempt to set the instrument serial number when it already has Do not try to set the serial number.
been set.

29 The dispenser is not responding. Contact service.

30 Non-volatile parameters lost. Contact service.

31 The D/A converters check of the A/D converter board failed. Contact service.

32 The requested measurement method is not available. Contact service.

33 Dispensing or priming was attempted when there was no plate Insert a plate into the tray.
inserted into the tray.

34 Dispenser tip priming was attempted when there was no tip Insert the tip priming vessel.
priming vessel inserted into the tray.

35 This is only reported in response to the factory calibration Contact service.

36 This is only reported in response to the factory calibration. Contact service.

37 This is only reported in response to the factory calibration. Contact service.

38 This is only reported in response to the factory calibration. Contact service.

39 This is only reported in response to the factory calibration. Contact service.

40 This is only reported in response to the factory calibration. Contact service.

4 This is only reported in response to the factory calibration. Contact service.

42 This is only reported in response to the factory calibration. Contact service.

43 This is only reported in response to the factory calibration. Contact service.

44 This is only reported in response to the factory calibration. Contact service.

45 XY table position calibration failed. Contact service.

46 No factory calibration for the current measurement method. Contact service.

Continued
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Code Explanation

Troubleshooting Guide
Error and warning codes

Suggested action

47 This is only reported in response to the factory calibration. Contact service.

48 Varioskan LumiSens module calibration failed. Contact service.

49 No tray attached to the instrument. The tray carriage will not Attach a tray to the tray holder.

move unless there is a tray.
50 Too high background level. The background level is checked Clean off any possible liquid spills inside the
during internal calibration. measurement chamber. Contact service if the
error persists.

51 The dispenser has failed to initialize properly. Contact service.

52 The dispenser received an unknown command. Contact service.

53 Invalid dispenser command operand. Contact service.

4 Invalid sequence of dispenser commands. Contact service.

56 Dispenser parameter memory error. Contact service.

57 Attempt to use a dispenser before it is set up. Contact service.

59 Dispenser plunger overload. If you are trying to dispense a viscose liquid
with high speed, reduce the dispensing speed.
Contact service if the error persists.

60 Dispenser valve overload. Contact service.

61 The valve position does not allow moving the plunger. Contact service.

65 Dispenser command buffer overflow. Contact service.

66 Attempt to dispense when the dispenser is not primed. Prime the dispenser before dispensing.

67 The dispenser is not installed. Do not try to use a nonexistent dispenser.
Contact service if the dispenser exists.

68 The drift compensation factor is too far from the nominal value of ~ Contact service.

1.0.

69 Not enough memory for a new user-defined parameter. Delete some unused user parameters to make
room for new parameters.

75 Default PMT voltages calibration failed. Contact service.

76 Automatic dynamic range PMT voltages calibration failed. Contact service.

77 The dark level signal on some of the A/D converter board input Contact service.

channels is too high.

78 PMT linearity calibration failed. Contact service.

79 Bandwidth factors calibration failed. Contact service.

80 The measurement chamber door is open. See that nothing is preventing the
measurement chamber door from closing
when the plate is driven in. Do not open the
door while the instrument is measuring.

81 Such an error during startup that the execution of some functions ~ The measurement chamber door must be

is not possible. closed during startup. If it is not, contact
service.

82 Invalid TRF measurement command. Contact service.

Continued
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Cont.
Code

Explanation

Suggested action

83

Varioskan LumiSens crosstalk shield position is incorrect.

Clean the Varioskan LumiSens base. Contact
service if the error persists.

84

Varioskan LumiSens reference light failure.

Contact service.

85

Dispensing head is not in the correct position.

Move the dispensing head into the correct
position.

86

Wrong plate type.

Use a suitable plate type. Dispensing is only
possible with up to 384-well plates.

88

Varioskan LumiSens base installed, measurement module not
present.

Install the Varioskan LumiSens measurement
module.

Table 8-19. Warning codes reported

Explanation

Unable to comply with the defined lag time.

Suggested action

1

Unable to comply with the defined well interval.

1

Unable to comply with the defined wavelength interval.

1

Unable to comply with the defined kinetic interval.

1

Unable to comply with the defined group interval.

1

The timer referenced in the command is not running
(anymore). Your timing requirement is not met.

Contact service.

The lamp lifetime has reached its end.

Arrange for the replacement of the lamp as soon as
convenient. Contact service.

Calibration validity has expired.

Protocol time settings did not allow internal runtime
calibration.

The command has no effect.

This just informs that a command has been used
which has no effect in the current measurement
method.

The synchronization of measurements failed. The second
measurement started later than requested.

1

Dark level interpolation buffer overflow.

Reduce well group size, use dark level interpolation
between wells or do not use interpolation at all.

' The minimum timing depends on the combination of measurement parameters, plate movement
parameters, dispensing parameters and volume, number of wavelengths and number of measured

points.
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Se rvice request If the Varioskan Flash requires service, contact your local Thermo
rotocol Fisher Scientific representative or the Thermo Fisher Scientific technical
p service department. Do not under any circumstances send the
instrument for service without any prior contact. It is imperative to
indicate the fault and nature of the required service. This will ensure a
faster return of the instrument to the customer.

Your local Thermo Fisher Scientific representative or distributor will
take care of sending a complaint form (that is, the Warranty Claim
Technical Sheet) to the Thermo Fisher Scientific technical service
department. The Warranty Claim Technical Sheet contains a more
detailed description of the fault, symptom or condition. Give all the
necessary information to the distributor, who will fill out and forward
the Warranty Claim Technical Sheet to the Thermo Fisher Scientific

technical service department.

Check “How to pack for service” on page 107. You will find
instructions on how to proceed before shipping the instrument for
service to Thermo Fisher Scientific Oy.

Check that any necessary decontamination procedure has been carried
out before packing. Refer to “Decontamination procedure” on page 102
and “Certificate of Decontamination” on page 129. Ensure that the
Certificate of Decontamination (see Appendix B: “Certificate of
Decontamination”) as well as the return authorization number (RGA)
are sent with the instrument.

The Thermo Fisher Scientific technical service department will keep
you up to date with the progress of service and provide you with any
further details you might need, for example, on maintenance,
serviceability, troubleshooting and replacement.

Certificate of The decontamination procedure is required before shipping the
. - instrument to Thermo Fisher Scientific Oy, for example, for repair. If,
Decontamination for any reason, the instrument is shipped back to Thermo Fisher
Scientific Oy, it must be accompanied by a dated and signed Certificate
of Decontamination, which must be attached to the outside of the
package containing the instrument. Refer to Appendix B: “Certificate of
Decontamination” and “Decontamination procedure” on page 102.

Failure to confirm decontamination will incur additional labor charges
or at worst the items will be returned for proper cleaning. Before
returning any instrument(s) or item(s), ensure that they are fully
decontaminated. Confirm A or B status. Refer to Appendix B:
“Certificate of Decontamination”.
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Chapter 9
Ordering Information

Contact your local Thermo Fisher Scientific representative for ordering
and service information.

Varioskan Flash Table 9-20. Instrument catalog numbers

Code Instrument / System

5250030 Varioskan Flash

5250040 Varioskan Flash incl. bottom reading
5250500 Varioskan LumiSens option

5250510 Dispenser option, w 1 ml syringe (1, 2 or 3)

List of Spare Table 9-21. Codes for spare parts and accessories

pa rts and Code Item Quantity
accesso ri es N06354 Varioskan Flash User Manual 1
NO06355  Skanlt Software for Varioskan Flash User Manual 1
5187080  Skanlt Software, Research Edition 1
5187090  Skanlt Software, Drug Discovery Edition with 21CFR11 1
N03078 Universal tray, incl. 96-, 384- and 6 — 48-well adapters for 1
plate w/o lid *
N02692 96-well adapter for plate w/o lid 1
N02693 96-well adapter for plate w lid 1
N02690 384-well adapter for plate w/o lid 1
N02691 384-well adapter for plate w lid 1
N06210 1536-well adapter for plate w/o lid 1
N02696 6 — 48-well adapter for plate w/o lid 1
N02697 6 — 48-well adapter for plate w lid 1
N03395  96-well adapter for PCR plate w/o lid 1
N03079 Robotic tray, incl. adapter for plate w/o lid 1
N02339 Adapter for plate w/o lid 1
SP-00094  Dispensing tube assembly (0.40 mm) for Varioskan Flash 1
N03080 Dispensing tip 5 — 1000 pl (0.40 mm) 10 pieces
N03081 Dispensing tip 1 — 20 pl (0.25 mm) 10 pieces
Continued
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Upgrade kits
Cont.
Code Item Quantity
95029350  1x8 Microtiter Solid Strip Assembly 50 pieces
Alternatively, the following codes can also be used:
95029100, 95029450, 95029490 and 95029510
2805690  Aspirate tube assembly, incl. tubing and end weight 1
SP-00096  Dispenser syringe 1 ml 1
SP-00093  Dispenser syringe 5 ml 1
SP-00100  3-port valve (1/4-28 fittings) 1
24071700 Bottle stand 1
N06494  1Q/0Q/PQ Varioskan Flash Document 1
N03394 Spectrophotometric verification plate 1
2806460  Lumiwell verification plate 1
2305290  RS-232C interface cable D9 Female/D25 Female 1
NO04001 USB A-B device cable ** 1

* other plate-specific adapters for universal tray available on request

** |onger USB cables available from PC stores

Upgrade kits  Table 9-22. Codes for upgrade kits

Code Item Quantity
2806350  Dispenser upgrade kit for Varioskan Flash (w 1 ml syringe, 1

0.40 mm tip)
N06492  Varioskan LumiSens upgrade kit 1
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Additional information on chemical resistance of labware can be found,
for example, from the following Web sites:

http://www.thermo.com/eThermo/CMA/PDFs/Articles/articlesFile 15205
.pdf (see p. 63)

http://www.wheatonsci.com
http://www.resistoflex.com/diachem.htm
http://www.copely.com/products/acrobat/chemical.pdf
http://www.nalgenunc.com
http://www.tangram.co.uk/TI-Polymer-Introduction.html

For more information on microplate/plastics manufacturers, visit the

following Web sites:

Thermo Fisher http://www.thermo.com
Scientific

Bibby-Sterilin http://www.bibby-
sterilin.co.uk/internet/BibbySite.nsf/framesette
r/TMAY5BQDST ?0penDocument

Porvair Sciences ~ http://www.porvair-sciences.com

Corning-Costar http://www.corning.com/lifesciences/Greater Euro

pe/en/
BD Falcon http://www.bdbiosciences.com/index us.shtml
Nunc http://www.nuncbrand.com

Greiner Bio-One  http://www.gbo.com

For more information on reagents and kits, visit the following Web
sites:

BD* Clontech http://www.clontech.com/clontech/

BD* GenTest http://www.gentest.com
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DiscoverX

Molecular
Probes

Roche Applied

Science

Invitrogen
Technologies

Nanolight
Technology

GenoSpectra
Promega
Sigma-Aldrich
Cambrex

R&D Systems

* BD = Becton Dickinson

http:

http:

http:

http:

http:

http:
http:
http:
http:

http:

//Www .

//probes.invitrogen.com

//WwWW.

/ /Www

//WWW.

//WWW.

//WWW .

//Www .

//WWW.

//WWW .

discoverx.com

roche-applied-science.com/index.jsp

.invitrogen.com

nanolight.com

panomics.com/index.cfm

promega. com

sigmaaldrich.com

cambrex.com

rndsystems.com

For more information on fluorometric and TRF labels, visit the

following websites:

http://www.cambrex.com

http://www.molecular-beacons.com

http://www.rndsystems.com

For information on TEMPCHECK plates, visit the following Web

sites:

http://www.TEMPCHECK.nl

For more information on luminescence, visit the following Web sites:

http://www.isbc.unibo.it

International Society for Bio- and Chemiluminescence Web site. Large
selection of articles, pictures and Web links about luminescence.

http://www.lifesci.ucsb.edu/~biolum/

University of California Santa Barbara Bioluminescence Web site.

Concentrates on marine bioluminescence, biology, evolution, etc.

Includes pictures about bioluminescent marine organisms.

http://www.promega.com/default.asp
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Instrument name/number:

User

Date

Comments

Thermo Fisher Scientific

PHOTOCOPIABLE
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Appendix B
Certificate of Decontamination

Name:

Address:

Tel./Fax:

Name: Serial no.:

A) I confirm that the returned items have not been contaminated by body fluids, toxic,
carcinogenic or radioactive materials or any other hazardous materials.

B) I confirm that the returned items have been decontaminated and can be handled without
exposing the personnel to health hazards.

Materials used in the unit: Chemicals + Biological * Radioactive *)

Specific information about contaminants:

Decontamination procedure':

Date and place:

Signature:

Name (block capitals):

*) The signature of a Radiation Safety Officer is also required when the unit has been used with
radioactive materials.

This unit is certified by the undersigned to be free of radioactive contamination.

Date and place:

Signature:

Name (block capitals):

PHOTOCOPIABLE

! Please include decontaminating solution used.
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Appendix C
Thermo Scientific Varioskan Flash

Feedback Form

Instrument: Thermo Scientific Varioskan Flash O Instrument serial no.:

Software serial no. (from the Thermo Scientific Skanlt Software for Varioskan Flash installation CD cover):

PURCHASED BY PURCHASED FROM
Company/Institute Distributor
Department Address

Address

Tel. Tel.

Fax Date of delivery

Internet home page

Date of purchase

Your application area

DrrO Mr.O Mrs.O Ms.O Job title/Position

Surname (block capitals) First name (block capitals)

Internet e-mail address

Excellent  Above expectations As expected Below expectations Comments
Instrument installation O O O O
Ease of use O O O O
Flexibility a a a a
User manual O O O O
Software a O a a
Customer support a a a a
Overall a a a a

Additional instrument and/or software features desired:

Did you encounter any problems?

Where did you first learn about the product?

Would you like to receive information about other Thermo Scientific products?
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Required
reagents,
materials and
equipment

Product
components

Thermo Fisher Scientific

Appendix D
Preparation of Luminometric
Alignment Plate

These required reagents, materials and equipment are not provided by
Thermo Fisher Scientific unless otherwise indicated.

. Reagents:

e ENLITEN® ATP Assay System, 100 assays, Promega
Corporation, prod. no. FF2000

e Storage conditions: prior to reconstitution, the rL/L Reagent
and Reconstitution Buffer must be stored at -20°C. Store the
ATP Standard at -20°C.

Disposables:
e Dipette tips (for pipetting 15 pl and 200 — 1000 pl volumes)

e Thermo Scientific White Microlite 1 Plate (384-well plate, Cat.
No. 8155) or any other solid white 384-well microplate

e Disposable 2 ml or 2.5 ml Eppendorf tube, or equivalent

Equipment:

e Thermo Scientific Finnpipette for 10 — 100 pl (with 15 pl
volume)

e Thermo Scientific Finnpipette for 200 — 1000 pl volumes

rL/L Reagent, 1 vial

Reconstitution Buffer, 12 ml

ATP Standard (10-7M), 1 vial

ATP-Free Water, 25 ml (not needed in this test)
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Preparation of Luminometric Alignment Plate

Reconstitution of
assay
components

Pipetting
instructions

rL/L Reagent

Before opening, gently tap the rL/L Reagent vial to ensure that the
lyophilized material is in the vial bottom. Slowly remove the vial crimp
seal and rubber stopper to avoid loss of material. Add the entire
contents of the plastic bottle labeled Reconstitution Buffer to the vial,
replace the rubber stopper, and gently swirl the vial to dissolve the
contents. DO NOT shake the dissolved rL/L Reagent. Allow the rL/L

Reagent to equilibrate to room temperature before use.

Reconstituted rL/L Reagent can be held at room temperature for

8 hours. If the reagent will be used for longer than 8 hours, dispense the
rL/L Reagent into 200 — 1000 pl aliquots and store them at 4°C,
protected from light. Use aliquots as needed. The activity of the
reconstituted rL/L Reagent diminishes roughly 15% after 2 days of
storage at 4°C. Be sure to allow the rL/L Reagent to return to room
temperature prior to use. If long-term storage is needed, the
reconstituted rL/L Reagent can be stored in single-use aliquots at -20°C.
Avoid multiple freeze-thaws. The activity of the reconstituted rL/L
Reagent diminishes by roughly 50% after two weeks at -20°C.

ATP Standard

Pour a small volume of ATP standard solution (approximately 2 ml)
into a disposable 2 ml Eppendorf tube, to prevent the solution from
getting contaminated.

The ATP standard solution is ready for use.

The ATP Standard should be divided into 200 — 1000 pl aliquots and
stored in the freezer. Avoid multiple freeze-thaw cycles with the ATP
Standard.

Ensure that all reagents are at room temperature when preparing
the test plate.

Pipette 15 pl of ATP Standard solution and 15 pl of rL/L Reagent into
well H12 of a white 384-well plate. Mix the wells gently with the
pipette tip. This plate can be used for about 30 minutes after
preparation.
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Glossary

absorbance (optical density) A logarithmic
function of the transmission of a wavelength of

light through a liquid. log (/%) dimension [A]

adapter The elevation device used to hold and
raise the microplate in the tray.

AFP Alpha-fetoprotein, common label in FRET
and TR-FRET assays.

aspirate/dispense tubing Connects the valve
output port (1/4-28 thread) to a sample source
and destination. The aspirate tubing is used to
fill the syringe with reagent. The dispensing
tube is used to dispense reagent from the syringe
into a microplate.

bioluminescence Naturally occurring
chemiluminescence from light-emitting
organisms, e.g., glowworms, some deep-sea fish,
some bacteria and some fungi.

BRET Bioluminescence resonance energy transfer.
Refer to “Luminescence” on page 22.

chemiluminescence Luminescence as a result of
pure chemical reactions.

decade Order of magnitude. A logarithmic value
that is used for presentation of dynamic range.

decontamination Removal or neutralization of
radiologic, bacteriological, chemical or other
contamination.

DELFIA® Dissociation enhanced lanthanide
fluoroimmunoassay, PerkinElmer’s product
family for TRF reagents and kits.

diffraction Spreading of light transmitted through
a narrow slit or reflected from a narrow groove.

diffraction angle An angle between incoming and
diffracted light, which is the function of the

wavelength and groove spacing.

diffraction grating (reflection grating) Grooved
component that diffracts the incoming light
into diffraction angles.

Thermo Fisher Scientific

disinfection The destruction of pathogenic
bacteria, usually with an antiseptic chemical or
disinfectant.

double monochromator Two serially one after
another connected monochromators.

dynamic range Dynamic range refers to the range
of signals an instrument can read, from the
minimum to the maximum detectable. For
example, dynamic range of seven decades means
that the difference between the lowest and
highest signals that can be measured is 107.

emission The release of light from a fluorochrome
when an electron falls from an excited state to a
lower energy state of the molecule.

error message Indication that an error has been
detected.

excitation The absorption of light energy by a
fluorochrome, during which electrons in the
fluorochrome molecule are boosted to a higher
energy level.

fluorescein An example of a fluorescent dye
emitting green fluorescence.

fluorescence The emission of light from a
fluorochrome, the wavelength of the light

generally being of longer wavelength than that
of the absorbed light.

fluorescence lifetime The period of time elapsed
between when a fluorophore is excited and
when it emits light. This is between 4 and 10 ns
for most standard fluorophores and roughly
1 ps for long-lived lanthanides used for TRF
measurements. Cf. T (tau).

fluorochrome (fluorophore) A molecule or
chemical group that emits fluorescence.

fluorometer Instrument used for measuring the
intensity of fluorescent radiation. Also known as
fluorimeter.
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fluorometry The measurement of fluorescence.
Also known as fluorimetry.

FRET Fluorescence resonance energy transfer.
Refer to “Measurement techniques” on page 21.

grating Reflective diffraction grating: an
arrangement of closely spaced reflecting grooves
on a flat (or concave) surface. Light can reflect
on the grating but can also be diffracted. An
optical grating can contain a thousand lines or
more per centimeter.

initialization tests So-called self-tests, which are
carried out before operation to ascertain that the
necessary instrument adjustments have been
carried out.

LANCE™ PerkinElmer’s TR-FRET kit family
using Europium-ACP.

LanthaScreen™ Invitrogen’s TR-FRET kit family

using Terbium-Fluorescein dual labeling.
LED Light-emitting diode.

luciferase A generic name for enzymes commonly
used in nature for bioluminescence.

luminescence Emission of light (other than from
thermal energy causes) such as bioluminescence.

luminometer An instrument used for measuring
the intensity of luminescent radiation.

luminometric label (luminophore) A substance
which emits light at room temperature. A group
of atoms that can make a compound
luminescent.

monochromator Transmits certain wavelengths of
the incoming light. Consists of a rotatable
diffraction grating and entrance/exit slits (in this
context).

multiplexing When two or more labels are used in
the assay either simultaneously or consecutively,
e.g., in fluorometric FRET, luminometric dual
reporter gene and dual-label TRF assays.

optical density (absorbance) log (1/transmittance)
= log (/k) dimension [O.D.]
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order sorting The grating monochromator will
transmit multiple wavelengths, which are basic
wavelengths divided by an integer. By
employing a suitable optical filter the correct
wavelength is selected.

photometer A device measuring absorbance or
optical density (in this context).

photometry The measurement of the properties of
light, particularly (luminous) intensity.

photomultiplier tube (PMT) A photoelectric cell
that converts light into electric current and
amplifies the current.

priming Completely filling the dispenser tubing
and syringe with bubble-free fluid to allow
sustained, reproducible dispensing action. The
air in an unprimed line acts as a spring,
adversely affecting accuracy and precision.

quadruple monochromator Dual serially
connected double monochromators.

quantum yield (Q) The ratio of the number of
emitted photons to the number of excited
molecules. Fluorophores differ in quantum
yield, the higher the Q value, the more
fluorescent the compound is. The theoretical
maximum of Q=1 is for a highly fluorescent
compound, and Q=0 corresponds to a non-
fluorescent compound.

reference chip Reference chip (Figure 2-18)
present for validation of the fluorometric optics.

RFU or rfu Relative Fluorescence/Fluorometric
Units. The arbitrary units in which fluorescence
intensity is reported.

rpm Revolutions per minute.

self-tests Initialization tests and adjustments that
the instrument performs before operation as
well as autocalibration.

Stokes shift The difference between the
wavelengths of the excitation and emission

peaks.

T (tau) Fluorescence lifetime of the TRF label.
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Glossary: transmittance

transmittance The ratio of transmitted (/) and

incident light (4), /k.

tray The plate carrier into which the microplate is
loaded for measurement and/or dispensing.

TRF Time-resolved fluorometry/fluorescence.
Fluorescence intensity measurement using
special labels.

TREF delay Waiting period between the excitation
flash end and the beginning of the emission
light measurement.

TR-FIA Time-resolved fluoroimmunoassay.

TR-FRET Time-resolved fluorescence resonance
energy transfer.

USB Universal serial bus.
w With.
wlo Without.
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Index

#
T (tau), 21, 145, 146

3

3-port valve, 12, 101, 102, 132

A

absorbance, 15, 16, 21, 22, 70, 113, 120, 136, 145, 146
accessories, 13, 42, 50, 131
accuracy, 2, 66, 67,78, 97, 113, 115, 146

adapter, 11, 13, 32, 33, 34, 35, 36, 37, 39, 48, 49, 61, 65,
75,91, 120, 131, 145

advantages of using Varioskan Flash, 16

application, 2, 5, 16, 22, 23, 31, 61, 62, 75, 81, 1306, 141
areas, 141

aspirate tube assembly, 50, 96, 97, 98, 132, 145

autocalibration, 35, 66, 67, 126, 146

automatic calibration, 35, 66, 67

automatic runtime calibration, 17, 66

AutoRange, 27, 67, 68, 71, 72

B
bandwidth, 26, 27, 113, 127

selector, 26
bioluminescence, 22, 23, 134, 136, 145, 146
blind plug, 4, 62, 72,77
bottom reading, 15, 16, 24, 28, 87, 90, 112, 120, 131
BRET, 23, 145

c

calibration, 32, 55, 56, 58, 66, 67, 70, 71, 126, 127, 128
chemical resistance, 61, 81, 133

chemiluminescence, 22, 134, 136, 145

complete dispensing tube assembly, 41, 50, 88, 97, 98
consumables, 2

contact pins, 48

control switches, 31, 78, 80

crosstalk, 29, 64, 79, 94, 128
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shield, 29, 64, 79, 94, 128

D

dead volume, 30, 115

decontamination, 84, 88, 89, 90, 91, 102, 103, 104, 107,
108, 129, 139, 145

Certificate of, 104, 107, 108, 129, 139

procedure, 84, 88, 89, 90, 91, 102, 103, 104, 108, 129,
139

detector, 24, 113, 114

diffraction, 25, 27, 125, 145, 146
angle, 145
grating, 25, 27, 145, 146
order filters, 25

dispenser, 6, 15, 29, 49, 76, 80, 95, 131
emptying, 31, 80, 103, 107

sliding cover, 6, 29, 44, 47, 50, 62, 89, 103, 104, 105,
107

syringe, 78, 88, 99, 100, 101, 132
washing, 31, 80, 95
dispensing, 76
area, 49, 84, 87, 91
base, 52, 53, 54, 87, 92

head, 29, 50, 51, 52, 62, 72, 76,77, 78,79, 80, 92, 94,
96, 98,99, 128

head holder, 51, 52, 62, 77, 78, 80, 92, 94

head position sensor, 50, 77, 78

head positioner, 77, 78, 96

position, 4, 30, 50, 55, 62, 72,76,77,79,92, 111, 119
speed, 79, 115, 127

system, 30

tip, 30, 31, 51, 62, 76, 79, 81, 88, 97, 98, 99, 107, 115,
131

tip cap, 51, 62

tip position, 76

tip size, 115

tube assembly, 88, 131

volume, 34, 38,78, 115
disposal of instrument, 108
disposal of materials, 102
Do’s and Don’ts, 61, 62, 63
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double monochromator, 26, 64, 113, 114, 145, 146
dynamic range, 27, 67, 68,71, 72, 112, 114, 127, 145

E

emission, 21, 22, 23, 24, 26, 27, 28, 64, 67,69, 71, 112,
114, 116, 119, 125, 145, 146, 147
bandwidth, 112, 114
detector, 27
diffraction order filters, 27, 64, 125
monochromators, 27, 112
optics, 24, 27, 28,71
wavelength range, 112

emptying, 31, 80, 103, 107

end weight, 132

environmental requirements, 41, 43

error, 3, 64, 106, 125, 126, 127, 128, 145
codes, 125
messages, 106, 145

excitation, 21, 22, 24, 25, 27, 28, 64, 67, 69, 70, 112, 119,
125, 145, 146, 147

bandwidth, 64, 112, 125
optics, 24, 25,27, 28

wavelength range, 112

F

Feedback Form, 141
FIA, 147

fluorescence, 15, 16, 21, 22, 24, 28, 33, 67, 68, 69, 111,
112,119, 120, 135, 136, 145, 146, 147

intensity, 15, 16, 21, 22, 33, 67, 68, 69, 111, 112, 119,
120, 135, 146, 147

lifetime, 21, 145, 146
fluorochrome, 145
fluorometric label, 134
fluorometric measurement, 23, 24, 26, 67, 70, 72
fluorometric spectrum scanning, 70
fluorometry, 16, 21, 22, 24, 25, 66, 70, 112, 119, 146, 147
frame, 34, 35, 38, 49, 66
FRET, 21, 145, 146, 147

G

glossary, 145
grating, 25, 125, 145, 146
guide pin, 38, 48

guidelines for use, 6
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H

heater, 32
heating, 32, 75
High range, 27, 67, 68, 72

how to change the location of the holder for the tip priming
vessel, 38

how to clean the dispensing base, 87, 92

how to clean the measurement chamber, 87, 88, 89

how to clean the optics in the measurement chamber, 87, 90
how to clean the tray, 87, 91

how to decontaminate the instrument, 84, 88, 89, 90, 91,
102, 103, 104, 108, 129, 139

how to ensure startup, 41, 51

how to install the tray, 33, 34, 41, 48, 65

how to install the Varioskan Flash, 41, 43, 51, 64
how to load the microplate, 65

how to maintain the instrument, 3, 87

how to pack for service, 42, 89, 107, 129

how to refit the transport locks, 104, 107

how to release the transport locks, 41, 43, 48, 104
how to remove or replace the robotic tray adapter, 37, 39
how to shut down, 84, 88

how to switch on, 63, 64

how to unpack, 41, 42

incubation, 15, 16, 32, 33, 34, 35, 36, 37,75, 111, 120
incubator, 31, 32, 48, 64, 75, 111, 114, 121

installation, 3, 41, 43, 48, 49, 51, 52, 56, 58, 60, 62, 99,
101, 107, 128, 141

checklist, 41
instrument layout, 19
intended use, 3, 16

K

kinetic measurements, 16, 79, 123

L

lamp, 25,28, 64, 69,70, 112, 113, 121, 122, 126, 128
LED indicator, 6, 63, 64, 146
lever opening bar, 48

light source, 25, 28, 64, 69, 70, 112, 113, 121, 122, 126,
128

literature, 135
lock knob, 53, 55, 93, 94, 95
Low range, 67, 68, 72
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luciferase, 23, 57, 146

luminescence, 15, 16, 21, 22, 28, 57,71, 77, 119, 120, 134,
135, 136, 145, 146

luminometric, 15, 23, 33, 67, 71,72,73,77,79, 146
label, 146
measurement, 15, 23, 33, 71,73,77,79
spectrum scanning, 73
luminometry, 16, 24, 67, 111, 114
luminophore, 146
LumiSens, 52, 55, 56, 57, 58, 60, 88
alignment, 56, 57, 58, 95, 143

mains, 20, 41, 51, 52, 103, 111, 116
power supply connector, 52
switch, 51

maintenance, 3, 6, 62, 76, 80, 87, 88, 95, 96, 97, 106, 108,
129

checklist, 62, 87
means of identification of tray/adapter combinations, 34
measurement, 67, 68, 69, 70, 71,72,73

chamber, 6, 32, 44, 47, 62, 63, 70, 71, 74, 75, 77, 87, 89,
90, 91, 96, 104, 105, 127

chamber door, 6, 44, 47, 62, 63, 70, 71, 89, 90, 104, 105,
127

optics, 24, 26, 27
position, 24, 26, 28, 30, 56, 57, 58, 76, 77, 95
speed, 25, 112, 113, 114
techniques, 21, 112, 135, 146
time, 68, 69, 70, 72, 112, 113, 114, 121
type, 111
Medium, 27, 67, 68, 72
high range, 67, 68
low range, 67
range, 72
molar absorption coefficient, 22, 121, 122
monochromators, 25, 26, 27,71, 72, 146
multiplexing, 146

NIR, 15, 16
nonvolatile memory, 64, 67, 71

0

ON/OFF switch, 100
operational, 17, 41, 64
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check, 17, 41, 64
optical, 23, 24, 25, 27, 62, 64, 87, 90, 93, 136, 145, 146
density, 136, 145, 146
measurement modules, 23
system, 23, 24, 62, 87
orbital shaking, 32,73, 111, 115
order sorting, 146
ordering information, 3, 35, 38, 39, 131

P

packing, 41, 42, 107, 108, 129
instructions, 42, 107
list, 42
materials, 108
pathlength correction, 120, 121, 122
calculation, 121
factor, 121
photometric measurement, 15, 23, 24, 26, 28, 33, 70, 71
module, 24, 28
photometric spectrum scanning, 71
photometry, 16, 25, 66, 111, 113, 119, 146
photomultiplier tube, 27, 29, 114, 127, 146

plate, 15, 33, 34, 35, 36, 37, 65, 66, 111, 112, 113, 114,
115, 119, 120, 131

adaprer, 32, 33, 34, 35, 36, 37, 39, 48, 49, 61, 65, 75, 91,
120, 131, 145

sensing, 115
template, 61, 65, 126
tray, 33, 34, 35, 37, 38, 39, 48, 49, 91, 120, 127, 145
type, 35, 49, 61, 65, 112, 113, 114, 115, 121, 128
plunger, 100, 127
holder arm, 100
lock screw, 100
position calibration hole(s), 32, 35
positioning lever, 34, 48, 49, 66
precision, 97, 113, 115, 146

prime, 31, 34, 38, 50, 62, 63, 78, 79, 80, 84, 87, 96, 97,
102, 107, 126, 127, 146

Prime/Empty switch, 31, 78, 80

priming, 31, 34, 38, 50, 62, 63, 78, 79, 80, 84, 87, 102, 107,
126, 146

vessel, 34, 38, 63, 78,79, 84, 102, 107
volume, 62, 78, 79, 87

protocol, 61, 65, 66, 67

pull-back feature, 79
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Q

quantification, 119
quantum yield, 146
Quick Reference Guide, 42

reagent, 15, 16, 30, 50, 57, 73, 78, 79, 80, 87, 91, 121, 145
basin, 87, 91
bottle holder, 30

reference chip, 62, 67, 87, 90, 146

reflection grating, 25, 27, 145, 146

replacing a dispenser syringe, 88, 99

replacing a dispensing tip, 88, 98

replacing the aspirate tube assembly, 88, 98

robot, 33

robotic, 32, 33, 34, 37, 38, 39, 48, 79, 120, 131
tray, 32, 33, 34, 37, 38, 39, 48,79, 131

rocker switch, 31

S

scaling factor, 56, 57, 58
scanning, 114
optics, 114
screw fix, 34, 48, 104
sensitivity, 21, 68, 71,72, 112, 114, 119

service, 25, 27, 42, 61, 62, 64, 85, 87, 88, 89, 101, 104, 106,
107, 108, 125, 126, 127, 128, 129, 131

contracts, 88, 108
pack for, 42, 89, 107, 129
request protocol, 89, 129
setting range, 114
settle delay, 68, 69, 70, 72, 73
shaker, 111, 115
shaking, 15, 16, 32, 73, 74, 115
diameter, 115
method, 115
speed, 115
shutdown, 62, 84, 88
spare parts, 131
specifications, 3, 16, 111
general, 108, 111
performance, 112, 113, 114, 115
safety, 108, 115, 116
spectral scan, 15, 16, 24, 28, 61, 73, 111, 112, 113, 114
spectral scanning, 15, 16, 24, 28, 61,73, 111, 112, 113, 114
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spectrophotometric verification plate, 122, 132
speed, 68, 72, 74, 98, 112, 113, 114, 127
starter reagent, 77

startup, 32, 35, 63, 64, 122, 126, 127

step, 77, 119

Stokes shift, 146

stray light, 4, 25, 62, 77, 113

switching on, 41, 51, 63, 64

symbols, 4

syringe, 15, 29, 50, 76, 78, 79, 80, 96, 97, 99, 100, 101,
115, 131, 132, 145, 146

size, 29, 115
system log, 88, 106, 107

T

time-resolved fluorometry, 15, 16, 21, 22, 25, 33, 67, 68, 69,
77,120, 127, 135, 145, 146, 147

tip priming, 30, 34, 35, 38, 62, 76, 78, 79, 87, 115, 126
vessel, 34, 35, 38, 62,76, 78,79, 87, 126
vessel holder, 34, 38, 44, 98
volume, 115
top reading, 112, 119
track mechanism, 32, 33, 34, 35, 45, 46, 73, 105
transmittance, 146, 147

transport, 41, 42, 43, 44, 45, 46, 47, 48, 104, 105, 106, 107,
111

damage, 41, 42
locks, 41, 43, 44, 45, 46, 47, 48, 104, 105, 106, 107
package, 42, 104

tray, 33, 34, 35, 37, 38, 39, 48, 49, 91, 120, 127, 145
composition, 34
frame, 34, 35, 38, 49, 66
holder, 33, 34, 41, 43, 44, 45, 48, 49, 104, 105, 107, 127

transport lock, 44, 104

options, 33, 48, 65
positioning, 64

TREF, 15, 16, 21, 22, 25, 33, 67, 68, 69, 77, 120, 127, 135,
145, 146, 147

bottom, 77
delay, 69, 147
measurement, 21, 25, 69, 127, 145
top, 77
TR-FRET, 22, 120, 145, 146, 147
troubleshooting, 3, 125, 129
type label, 4
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U optics, 47, 53, 55, 87, 92, 93, 94, 104, 106, 107, 114

universal tray, 16, 31, 32, 33, 34, 35, 36, 48, 75, 79, 131, optics transport lock, 47, 104, 106

132

upgrade kits, 132 W

USB, 41, 111, 132, 147 warm-up time, 114

user interface, 111 warning codes, 64, 125, 128

warranty, 2, 42, 62, 129

vV Warranty

Varioskan LumiSens, 15, 24, 28, 29, 41, 43, 47, 52, 53, 54, Certificate, 42
55, 56, 57, 58, 59, 60, 62, 64, 71, 87, 88, 92, 93, 94, 95, wavelength, 16, 21, 22, 24, 25, 26, 66, 70, 71, 112, 113,
104, 106, 107, 114, 125, 127, 128, 131, 132 114,119, 122, 128, 145, 146
base, 53, 54, 55, 62, 88, 94, 95, 107, 128 accuracy, 112, 113, 114
module, 15, 24, 28, 29, 41, 43, 52, 55, 58, 59, 60, 71, 95, range, 16, 113, 114, 119

127,128 selection, 25, 112, 113, 114

module filter installation, 58 Web links, 133, 134

module installation, 52, 55
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