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Chapter 1: Introduction

5090339 B

The SpectraMax® Mini Multi-Mode Microplate Reader is a multi-detection instrument with a 6-
well to 384-well plate read capability.

The instrument uses a paired monochromator and xenon flash lamp for absorbance reads that
allow for optimization of wavelengths between 200 nm and 1000 nm. The Fluorescence mode
is powered by a second xenon flash lamp and highly selective filter cubes. The flash lamp offers
broad spectrum light that can be used with the available filter cubes to deliver optimal excitation
and emission light to and from the sample. The optics focus the light into the sample volume,
and cutoff filters reduce stray light and minimize background interference. Luminescence
readings are also possible with the luminescence cube. You can vary the integration time of the
read to optimize the sensitivity or read speed of your assays.

The instrument dynamic range for fluorescence detection is from 10 to 102 molar fluorescein.
Internal compensation for detector sensitivity, photomultiplier tube voltage and sensitivity, as
well as excitation intensity, provides a wide dynamic range without PMT gain adjustment. The
photometric range for absorbance detection is 0—4 ODs with a resolution of 0.001 OD.

The flexibility and high sensitivity make this instrument appropriate for applications in the fields
of biochemistry, cell biology, immunology, molecular biology, and microbiology. Typical
applications include ELISA, nucleic acid and protein quantitation, enzyme assays, microbial
growth, and pipettor calibration.

Read modes include:

e Absorbance Read Mode on page 27
e Fluorescence Intensity Read Mode on page 30
e |Luminescence Read Mode on page 32
The instrument ships with one or more filter cubes, and your filter cube configuration
determines which combination of read modes are available.
e Absorbance and Luminescence
e Absorbance and Fluorescence
e Absorbance, Luminescence, and Fluorescence
Read types include:
e Endpoint
e Kinetic
e Spectrum (Absorbance reads only)
e Well Scan

See Read Types on page 33.
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The following are the main components of the instrument.

e Spectubian int
1 —g
A
o —F 1
H 2

ltem Description

1 Filter Chamber
2 Plate Drawer
3 Plate Drawer Open/Close Button

Computer Integration

Each Molecular Devices microplate reader ships with a license key for the SoftMax® Pro Data
Acquisition and Analysis Software. You install the SoftMax Pro Software on the computer that
you use to operate the instrument to provide integrated instrument control, data display, and
statistical data analysis.

You should install the SoftMax Pro Software on the computer before you set up the instrument.
Please be aware that some updates to the SoftMax Pro Software require a purchase. Contact
Molecular Devices before you update the software.

For information about the computer specifications required to run the software, the software
installation and licensing instructions, and the directions to create the software connection
between the computer and the instrument, see the SoftMax Pro Data Acquisition and Analysis
Software Standard Edition and MiniMax Imaging Edition Installation Guide.

==]| Note: The SoftMax Pro Software - GxP edition does not support this instrument.
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Chapter 1: Introduction

Supported Plates

Depending on the application, the instrument can read 6, 12, 24, 48, 96, and 384-well plates.
For the absorbance read mode you can use plates up to a height of 22 mm. For the
fluorescence read mode and the luminescence read mode you can use plates up to a height of
20 mm and the instrument confirms that the height is consistent with the plate type you select.

To read cuvettes, the instrument supports the use of the SpectraCuvette adapter that has a blue
label.

This is the only cuvette adapter that will result in accurate readings from this instrument. Do not
use other cuvette adapters. See Filters and Accessories on page 47.

The plate list in the software includes half area and low-volume plates. The software allows you
to define a new plate type based on the manufacturer's specifications for well size, spacing, and
distance from the plate edge.
e Use polystyrene plates for absorbance wavelengths above 340 nm.
e To allow transmission of the deep UV spectra when you do a read at wavelengths below
340 nm, you must use special UV-transparent plates or quartz plates.
e Endpoint, Kinetic, and Well-Scan read types are available with any plate model.
e For low volume measurements, the instrument supports the SpectraDrop Micro-Volume
Microplate. See Filters and Accessories on page 47.

% Note: Although not recommended, you can also use strip-well plates in the instrument.
When you use strip-wells, use high quality support frames or holders. To avoid warping,
you should fill the frame or holder with empty strips.

Temperature Regulation

The temperature in the plate chamber is isothermal, both at ambient and when you turn on the
incubator. When you turn on the incubator, you can set the temperature from 4°C above
ambient to 45°C. The ambient temperature must be at least 20°C to reach the 45°C operating
temperature. The operating humidity must be non-condensing and can range from 15% to 75%.
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Filters

12

You can insert one filter cube into the instrument filter chamber for fluorescence reads or
luminescence reads. Each filter cube contains an NFC tag that the instrument uses to determine
which filter cube you insert. The Instrument Information dialog in the SoftMax Pro Software
displays the information related to the filter cube you insert in the instrument.

On each fluorescence filter cube, the excitation filters pass only the wavelength of light required
for excitation and the emission filters separate fluorescence generated by the sample from
background light and for some luminescence measurements.

Use the Luminescence filter cube for luminescence reads.

The instrument ships with an accessories case that holds up to four filter cubes. Additional filter
cubes arrive in a separate shipping box. See Filters and Accessories on page 47.
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Chapter 3: Getting Started

Now that you have installed the SoftMax Pro Software on the computer, connected the cables,
and installed a filter cube, it is time to get started.

Turn on the instrument power switch located on the rear of the instrument. After a few seconds
the indicator light displays red while the instrument completes its diagnostic check, and then
the indicator light turns green.

A CAUTION! Never touch the internal optic mirrors, lenses, filters, or cables. The optics are
extremely delicate, and critical to the function of the instrument.

Plate Drawer

The plate drawer is located on the front of the instrument and slides in and out of the plate
chamber. You can use 6, 12, 24, 48, 96, and 384-well plates that conform to ANSI/SBS standard
microplate footprint and dimensions in the instrument. See Supported Plates on page 11.

Push the button on the front of the instrument or use the software to open and close the plate

drawer. In the software, on the Home tab in the Ribbon click e Open/Close to open and close
the plate drawer.

5090339 B 23
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A

CAUTION! Do not obstruct the movement of the plate drawer. If you must retrieve a plate
after an error condition or power outage and the plate drawer does not open, you can
open the drawer manually. See Opening the Drawer Manually on page 26.

A

CAUTION! To prevent damage to the instrument:

For the absorbance read mode, the plate height must not exceed 22 mm including the
lid if the plate is lidded.

For the fluorescence read mode and the luminescence read mode, the plate height must
not exceed 20 mm including the lid if the plate is lidded.

5090339 B



Chapter 4: Operating the Instrument

% Note: For detailed software instructions, see the SoftMax Pro Data Acquisition and
Analysis Software User Guide or the application help.

Temperature Settings

In the software, on the Home tab in the Ribbon, click & Temperature to display the
Temperature Control dialog. Use the Temperature Control dialog to turn the incubator on and
off and to set the chamber temperature.

You cannot set a temperature beyond the upper (45°C) or lower (4°C above ambient) instrument
limits.

Shake Settings

The software allows you to mix of the contents of the wells by shaking the plate. In the Ribbon
on the Home tab, cIickﬁ Shake to shake the plate. This shake process is independent of a
protocol.
When you create a protocol, the Settings dialog allows you to define how to shake the plate as
part of the read.
e For the Endpoint, Spectrum, and Well Scan read types, you can shake the plate for O to 999
seconds before the read at each wavelength you set.
e For the Kinetic read type, you can shake the plate for O to 999 seconds before the initial
read, and/or before each subsequent read.
There are three shake speeds:
e Low
e Medium
e High
There are three shake modes:
e Orbital
® Linear
e Double Orbital

Use of shake is recommended for ELISAs and other solid-phase, enzyme-mediated reactions to
enhance accuracy.

Wavelength Settings

For absorbance reads, you use the Settings dialog to set the wavelengths. In the software,

select a Plate section in the Navigation Tree and then click “ Acquisition Settings to display
the Settings dialog.

For fluorescence reads and luminescence reads, insert the filter cube that meets the read
requirements. You cannot adjust the wavelength from the Settings dialog. See Installing Filter
Cubes on page 19.
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Read Plates

Before you place a plate in the drawer, the underside of the plate must be dry. If the plate has
fluid on the underside, you must dry it with a lint-free cloth before you place it in the drawer.
1. Onthe rear of the instrument, turn on the power switch.
2. Power on the computer.
3. Start the SoftMax Pro Software and connect the software to the instrument.
4. Do one of the following in the software:
e Open a document that contains the experiment settings for the read.
e Create a new protocol file with the settings for the read.

5. Inthe software, select a Plate section in the Navigation Tree and then click <% Acquisition
Settings to display the Settings dialog where you define the acquisition settings for the
Plate section.

6. Place the plate onto the plate drawer, matching well A1 with position A1in the drawer. Make
sure that the plate is flat against the drawer bottom.

% Note: Make sure that the filter cube chamber door is fully closed. If the door is open,
data quality may be compromised.

7. If you change the filter cube between reads, do one of the following to confirm that the
software recognizes the correct filter cube:

e Inthe software, select a Plate section in the Navigation Tree and then click "4
Acquisition Settings to display the Settings dialog. Select the Wavelength category, if
needed to confirm the wavelength and click OK to exit the Settings dialog.

e In the Ribbon, select the Operations tab and click U Info to display the Instrument
Information dialog to confirm the filter is correct. Click OK to exit the Instrument
Information dialog.

8. Click U Read to read the plate. The indicator light flashes green until the read is complete.

After the read is complete, the plate drawer opens, and you can remove the plate.

Opening the Drawer Manually

Do the following if an error occurs while the drawer is closed, and you need to remove a plate.

e Press the open/close plate drawer button on the front of the instrument.

e |[fthe drawer does not open, then turn off the power to the instrument and then on again.

e |fthe drawer remains closed after you cycle the power, and the incubator is on, then turn off
the incubator.

e |[fthe drawer remains closed, power off the instrument, unplug the power cord and then at
the groove in the upper left side wall of the drawer, try to use a blunt, flat object, such as a
spatula, to open the door. With your index finger, pull the plate drawer out of the instrument
(do not force the drawer) and remove the plate. This action will not harm the instrument but
should only be taken if the first two options fail to open the drawer.

If you are still unable to open the drawer, contact your local Molecular Devices representative.

26 5090339 B



Chapter 5: Read Modes and Read Types

Absorbance Read Mode
The instrument uses the Absorbance (ABS) read mode to measure the Optical Density (OD) of
the sample solutions.

Absorbance is the quantity of light absorbed by a solution. To measure absorbance accurately,
it is necessary to eliminate light scatter. If there is no turbidity, then absorbance = optical
density.

A =logo(lo /) = =logio(l/lo)
where lpis intensity of the incident light before it enters the sample divided by the light after it
passes through the sample, and A is the measured absorbance.

The instrument allows you to choose whether to display absorbance data as Optical Density
(OD) or %Transmittance (%T).

Optical Density

Optical density (OD) is the quantity of light passing through a sample to a detector relative to
the total quantity of light available. Optical Density includes absorbance of the sample plus light
scatter from turbidity and background. You can compensate for background using blanks.

A blank well contains everything used with the sample wells except the chromophore and
sample-specific compounds. Do not use an empty well for a blank.

Some applications are designed for turbid samples, such as algae or other micro-organisms in
suspension. The reported OD values for turbid samples are likely to be different when read by
different instruments.

For optimal results, you should run replicates for all blanks, controls, and samples. In this case,
the blank value that will be subtracted is the average value of all blanks.

% Transmittance

%Transmittance is the ratio of transmitted light to the incident light for absorbance reads.
T=1lo
%T =100T

where [is the intensity of light after it passes through the sample and lpis incident light before it
enters the sample.

Optical Density and %Transmittance are related by the following formulas:

%T =102-°P

OD =2 —log1o(%T)
The factor of two comes from the fact that %T is expressed as a percent of the transmitted light
and logo(100) = 2.

When in %Transmittance analysis mode, the instrument converts the raw OD values reported by
the instrument to %Transmittance using the above formula. All subsequent calculations are
done on the converted numbers.

Applications of Absorbance

Absorbance-based detection is commonly used to evaluate changes in color or turbidity,
permitting widespread use including ELISAs, protein quantitation, endotoxin assays, and
cytotoxicity assays.
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Optimizing Absorbance Read Mode

You can adjust the wavelength of the transmitted light in 1-nm increments between 200 nm and
1000 nm. You can also use the instrument for reading up to six wavelengths per plate, which
allows for reference wavelength readings such as A260 and A280 for nucleic determination.

For an assay blank, you should use appropriate plate blanks or group blanks in a template that
you define in the software. You can also use the PathCheck technology feature to normalize the
data to a 1cm pathlength.

PathCheck Technology

The temperature-independent PathCheck technology normalizes absorbance valuestoa1cm
path length based on the near-infrared absorbance of water.

The Beer—Lambert law states that absorbance is proportional to the distance that light travels
through the sample:

A=¢cL

where Ais the absorbance, € is the molar absorptivity of the sample, cis the concentration of
the sample, and L is the pathlength. The longer the pathlength, the higher the absorbance.

Microplate readers use a vertical light path, so the distance of the light through the sample
depends on the volume. This variable pathlength makes it difficult to do extinction-based
assays and makes it confusing to compare results between microplate readers and
spectrophotometers.

The standard pathlength of a 1 cm cuvette is the conventional basis to quantify the unique
absorptivity properties of compounds in solution. Quantitative analysis can be done on the
basis of extinction coefficients, without standard curves (for example, NADH-based enzyme
assays). When you use a cuvette, the pathlength is known and is independent of sample
volume, so absorbance is directly proportional to concentration when there is no background
interference.

In a plate, pathlength is dependent on the liquid volume, so absorbance is proportional to both
the concentration and the pathlength of the sample. Standard curves are often used to
determine analyte concentrations in vertical-beam photometry of unknowns, yet errors can still
occur from pipetting the samples and standards. The PathCheck technology determines the
pathlength of aqueous samples in the plate and normalizes the absorbance in each well to a
pathlength of 1 cm. This way of correcting the microwell absorbance values can be accurate to
within £4% of the values obtained directly in a 1 cm cuvette.

MN————
Vertical light path

Horizontal .
light path

N—

Cuvette Microplate wells

PathCheck technology normalizes the data acquired from an absorbance read mode endpoint
read type to a 1cm pathlength, correcting the OD for each well to the value expected if the
sample were read in a 1 cm cuvette. The instrument uses the factory installed water constant to
obtain the 1 cm values.
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% Note: You must select the PathCheck check box before a read because you cannot
apply the PathCheck technology after the read. After you read a plate with PathCheck
technology turned on, the software stores PathCheck information permanently within the
document.

Water Constant

The PathCheck technology is based on the absorbance of water in the near infrared spectral
region (between 900 nm and 1000 nm). If the sample is completely aqueous, has no turbidity
and has a low salt concentration (less than 0.5 M), the water constant correction method is
sufficient. The water constant is determined for each instrument during manufacture and is
stored in the instrument.

Eliminating the Pathlength-Independent Component

Raw OD measurements of plate samples include both pathlength-dependent components
(sample and solvent) and a pathlength-independent component (OD of plate material). The
pathlength-independent component must be eliminated from the calculation to get valid results
that have been normalized by the PathCheck technology. You can do this using a plate blank or
using a plate background constant.

Using a Plate Blank

You can use this method if all samples in the plate are the same volume, and the read does not
depend on the PathCheck technology to correct for variability in volumes.

To use a plate blank:

1. Designate a minimum of one well (preferably several) as Plate Blank.

2. Pipette buffer (for example, your sample matrix) into those wells and read along with the
samples. Do not use an empty well for a blank.
The instrument automatically subtracts the average of the blank wells from each of the
samples. The OD of the plate material is subtracted as part of the blank.

3. Select the Use Plate Blank check box in the Data Reduction dialog.

Using a Plate Background OD

If your sample volumes are not identical or if you choose not to use a Plate Blank, then you must
use a Plate Background OD. Omitting a Plate Background OD results in artificially high values
after being normalized by the PathCheck technology.

To determine the Plate Background OD:

1. Fill a clean plate with water.

2. Read at the wavelengths you will use for the samples.
The average OD value is the Plate Background OD. If you intend to read your samples at more
than one wavelength, there should be a corresponding number of Plate Background OD values
for each wavelength.

% Note: It is important that you put water in the wells and do not read a dry plate for the
Plate Background OD. A dry plate has a slightly higher OD value than a water filled plate
because of differences in refractive indices. Use of a dry plate results in PathCheck
technology normalized values that are lower than 1 cm cuvette values.
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Interfering Substances

Material that absorbs in the 900 nm to 1000 nm spectral region could interfere with PathCheck
technology measurements. Fortunately, there are few materials that do interfere at the
concentrations generally used.

Turbidity is the most common interference. If you can detect turbidity in your sample, you
should not use the PathCheck technology. Turbidity elevates the 900 nm measurement more
than the 1000 nm measurement and causes an erroneously low estimate of pathlength. Use of
the Cuvette Reference does not reliably correct for turbidity.

Samples that are highly colored in the upper-visible spectrum might have absorbance that
extends into the near-infrared (NIR) spectrum and can interfere with the PathCheck technology.
Examples include Lowry assays, molybdate-based assays, and samples that contain
hemoglobins or porphyrins. In general, if the sample is distinctly red or purple, you should check
for interference before you use the PathCheck technology.

To determine possible color interference:

e Measure the OD at 900 nm and 1000 nm (both measured with air reference).
e Subtract the 900 nm value from the 1000 nm value.

Do the same for pure water.

If the delta OD for the sample differs significantly from the delta OD for water, then you should
not use the PathCheck technology.

Organic solvents could interfere with the PathCheck technology if the solvents have
absorbance in the region of the NIR water peak. Solvents such as ethanol and methanol do not
absorb in the NIR region, so the solvents do not interfere, except to cause a decrease in the
water absorbance to the extent of their presence in the solution. If the solvent absorbs between
900 nm and 1000 nm, the interference would be similar to the interference of highly colored
samples. If you add an organic solvent other than ethanol or methanol, you should run a
Spectrum scan between 900 nm and 1000 nm to determine if the solvent would interfere with
the PathCheck technology.

Fluorescence Intensity Read Mode

30

Fluorescence occurs when absorbed light is re-radiated at a longer wavelength. In the
Fluorescence Intensity read mode, the instrument measures the intensity of the re-radiated light
and expresses the result in Relative Fluorescence Units (RFU).

The governing equation for fluorescence is:

Fluorescence = extinction coefficient x concentration x quantum yield x excitation intensity
x pathlength x emission collection efficiency

Fluorescent materials absorb light energy of a characteristic wavelength (excitation), undergo
an electronic state change, and instantaneously emit light of a longer wavelength (emission).
Most common fluorescent materials have well-characterized excitation and emission spectra.
The following figure shows an example of excitation and emission spectra for a fluorophore.
The excitation and emission bands are each fairly broad with half-bandwidths of approximately
40 nm, and the difference between the wavelengths of the excitation and emission maxima (the
Stokes shift) is generally fairly small, about 30 nm. There is considerable overlap between the
excitation and emission spectra (gray area) when a small Stokes shift is present.
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Because the intensity of the excitation light is usually many tens of thousands of times greater
than that of the emitted light, you must have sufficient spectral separation to reduce the
interference of the excitation light with detection of the emitted light.

* Tip: If the Stokes shift is small, you should choose an excitation wavelength that is as far
away from the emission maximum as possible while still able to excite the fluorophore so
that less of the excited light overlaps the emission spectrum, which permits better
selection and quantitation of the emitted light.
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Fluorescence intensity data is dependent on several variables.

Applications of Fluorescence Intensity

Fluorescence intensity is used widely in applications such as fluorescent ELISAs, protein
assays, nucleic acid quantitation, reporter gene assays, cell viability, cell proliferation, and
cytotoxicity. One more major application is to study the kinetics of ion release.

Some assays use a fluorescent label to selectively attach to certain compounds. The quantity or
concentration of the compound can then be quantified by measuring the fluorescence intensity
of the label, which is attached to the compound. Such methods are often used to quantify low
concentrations of DNA or RNA, for example.

Luminescence Read Mode

32

With the luminescence filter cube, the instrument allows you to do top luminescence reads. You
should use solid white plates or white plates with clear bottoms.

Luminescence is the emission of light by processes that derive energy from essentially non-
thermal changes, the motion of subatomic particles, or the excitation of an atomic system by
radiation. Luminescence detection relies on the production of light from a chemical reactionin a
sample.

In luminescence (LUM) read mode, no excitation is necessary as the measured species emit
light naturally. For this reason, the lamp does not flash, so no background excitation
interference occurs.

For the luminescence read mode, the instrument provides measurements in Relative Light Units
(RLUs).
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To help eliminate background luminescence from a plate that has been exposed to light, you
should dark adapt the plate by placing the sample-loaded plate inside the instrument for
several minutes before you start the read.

Concentrations or qualitative results are derived from raw data with a standard curve or by
comparison with reference controls.

Luminescence read times are not designated by multiple reads per well, but rather by the total
integration time you enter (between 1 ms and 1500 ms). Typical luminescence assays require
between 500 ms and 1000 ms integration.

If wells are incubated for a long period of time, you should use the Shake setting to mix the
plate before the read.

Applications of Luminescence

Chemiluminescent or bioluminescent reactions can be induced to measure the quantity of a
particular compound in a sample. Examples of luminescent assays include the following:
e Reporter gene assays (the measurement of luciferase gene expression)
e Quantitation of adenosine triphosphate (ATP) as an indication of cell counts with cell-
proliferation, cytotoxicity, and biomass assays
e Enzyme measurements with luminescent substrates, such as immunoassays

The instrument support the following read types:

Endpoint

In an endpoint read type, a reading of each plate well is taken in the center of each well, at a
single wavelength or at multiple wavelengths. Raw data values are reported as optical density
(OD), % transmittance (%T), relative fluorescence units (RFU), or relative light units (RLU).

Kinetic
In a kinetic read type, the instrument collects data over time with multiple reads taken in the

center of each well at regular intervals. To achieve the shortest possible interval for kinetic
reads, choose wavelengths in ascending order.

The software can do the following calculations based on raw data: VMax, VMax per Sec, Time
to VMax, and Onset Time. Kinetic readings can be single wavelength or multiple wavelength
readings.

The kinetic read type can collect data points in time intervals of seconds, minutes, or hours (up
to 99 hours).

Kinetic analysis has many advantages to determine the relative activity of an enzyme in
different types of plate assays, including ELISAs and the purification and characterization of
enzymes and enzyme conjugates. Kinetic analysis is capable of providing improved dynamic
range, precision, and sensitivity relative to endpoint analysis.

Spectrum

For the absorbance read mode, the Spectrum read type measures optical density (OD) or
%Transmittance across a specified wavelength range, with allowed values from 200 nm to 1000
nm.
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Well Scan

The Well Scan read type takes reads at more than one location on an evenly spaced, user
defined grid or other pattern inside of each well at single or multiple wavelengths. The fill
pattern is either round or square to match the well shape. The number of points that are
available depend on the well size of the plate you select.

The Read Order you select in the More Settings category determines the available options.
For the Row and Well read order, select:

SIEIE)
Horizontal Fill | Cross |
For a Column read order, select:

© @ @

Vertical Fill
Drag the Density slider and the Point Spacing slider to define the well scan specifications. The
values for Density and Point Spacing are dependent on each other and on the plate you select.

Pattern:

Pattern:

5090339 B



Chapter 6: Maintenance

Perform only the maintenance tasks described in this guide. Contact a Molecular Devices
service engineer to inspect and perform a preventive maintenance service on the instrument
each year. See Obtaining Support on page 48.

Before you operate the instrument or perform maintenance operations, make sure you are
familiar with the safety information in this guide. See Safety Information on page 4.

CAUTION! Maintenance procedures other than those specified in this guide must be
performed by Molecular Devices. When service is required, contact Molecular Devices
technical support.

Troubleshooting

A CAUTION! Maintenance procedures other than those specified in this guide must be
performed by Molecular Devices. When service is required, contact Molecular Devices
technical support.

WARNING! BIOHAZARD. It is your responsibility to decontaminate components of the
instrument before you request service by a service engineer, or you return parts to
Molecular Devices for repair. Molecular Devices does not accept items that have not
been decontaminated where applicable to do so. If parts are returned, they must be
enclosed in a sealed plastic bag that states that the contents are safe to handle and
are not contaminated.

Observe the cleaning procedures outlined in this guide for the instrument.
Do the following before you clean equipment that has been exposed to hazardous material:

e Contact the applicable Chemical and Biological Safety personnel.
e Review the Chemical and Biological Safety information contained in this guide. See
Chemical and Biological Safety on page 7.

Do only the maintenance described in this guide. Maintenance procedures other than those
specified in this guide must be done by qualified Molecular Devices personnel only. See
Obtaining Support on page 48.
To clean the instrument, use disinfectant wipes according to the supplier instructions. Disinfect
the entire instrument outer surface with an emphasis on the following areas you will handle
when packing, unpacking and servicing the instrument:

e Plate Carrier

e |nstrument Top

e Cover Edges

e Underneath Between Instrument Feet

e Rear Edges (do not damage the warranty seal)
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Preventive Maintenance

To ensure optimal operation of the instrument, do the following preventive maintenance
procedures as required:

° Wipe off visible dust from exterior surfaces with a lint-free cloth to avoid dust build up on
the instrument.

e Wipe up all spills immediately.

e Follow applicable decontamination procedures as instructed by your laboratory safety
officer.

e Respond as required to all error messages the software displays.
You should power off the instrument when not in use.

Cleaning the Instrument

WARNING! BIOHAZARD. It is your responsibility to decontaminate components of the
instrument before you request service by a service engineer, or you return parts to
Molecular Devices for repair. Molecular Devices does not accept items that have not
been decontaminated where applicable to do so. If parts are returned, they must be
enclosed in a sealed plastic bag that states that the contents are safe to handle and
are not contaminated.

WARNING! BIOHAZARD. Always wear gloves when operating the instrument and
during cleaning procedures that could involve contact with either hazardous or
biohazardous materials or fluids.

Do the following before you clean equipment that has been exposed to hazardous material:

e Contact the applicable Chemical and Biological Safety personnel.
e Review the Chemical and Biological Safety information contained in this guide. See
Chemical and Biological Safety on page 7.

Always turn the power switch off and disconnect the power cord from the main power source
before using liquids to clean the instrument.

Storing or Shipping the Instrument

36

Before you move the instrument, make sure that the new location is a dry, flat work area that
has sufficient space for the instrument, host computer, and required cables.

* Tip: Although you can always carry the instrument, depending on the distance that you
are moving it, you might use a rolling cart instead.

If you must store the instrument, then store it in a dry, dust-free, environmentally controlled
area. The storage temperature can range from -20°C to 65°C.

To minimize the possibility of damage during storage or shipment, you should pack the
instrument in the original packaging materials. Correctly repacking the instrument includes
following applicable decontamination procedures and packing instructions.

A CAUTION! When transporting the instrument, warranty claims are void if improper
packing results in damage to the instrument.
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Chapter 6: Maintenance

Packing the Instrument

The original packaging is designed to protect the instrument during shipment and storage. You
must always pack the instrument before you ship it or store it.

To pack the instrument:

1.

2.
3.
4

10.

5090339 B

Make sure the plate drawer chamber and filter cube chamber are empty.
Power off the instrument.

Disconnect the power cord and USB cable from the rear of the instrument.
Locate the transport lock that you stored in the accessories case.

ltem Description

1 Screw #1fastens the transport lock to the internal frame of the instrument (install last)
2 Screw #2 fastens the transport lock to the plate drawer

3 Screw #3 fastens the transport lock to the plate drawer

4 Plate drawer

5 Plate chamber door in open position

6 Plate drawer transport lock

Manually open the plate chamber door, gently slide the plate drawer out of the instrument,
and place the transport lock on the end of the of the plate drawer.

Use the hex key (included in the accessory case) to tighten screws #2 and #3 until the
transport lock is attached to the plate drawer.

Gently push the plate drawer into the instrument so that screw #1 aligns with the hole in the
instrument frame. Hold the plate drawer open until you complete the next steps.

Tighten screw #1in the upper-right corner of the transport lock to secure the plate drawer
to the instrument frame.

Route the yellow tab connected to the transport lock so that it passes over the top of the
plate chamber door when the door is closed.

Gently close the plate chamber door.
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11. Use a strip of minimally adhesive tape to hold the filter chamber door shut and a strip of
tape to hold the plate chamber door shut.

12. With the instrument's original cardboard shipping carton open on the side, place the bottom
cardboard slide at the opening with the handles oriented away from the carton.

13. Place the bottom foam packing material onto the cardboard slide with the medium insert
slot oriented towards the cardboard carton (see following images).

14. Place the instrument onto the bottom foam packaging material with the rear of the
instrument aligned with the medium insert slot (toward the cardboard carton side).
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15. Place the two larger vertical foam packing materials on the sides of the instrument and the
medium vertical foam packing material at the rear of the instrument.

16. Place the small vertical foam packing material, with the slot, in front of the instrument power
button and the other small vertical foam packing material on the other side of the filter door
in the front of the instrument.
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17. Align the holes in the top foam packing material and place it over the vertical foam packing
material.

18. Fold the handles on the cardboard slide upward and use the cardboard to slide the
instrument into the carton.

19. Place the accessories into the upper foam packaging material.
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20. Place the accessories foam packaging material onto the second cardboard slide, fold the
handles upward, and slide it into the carton above the instrument.

21. Slide the top foam packing material into the carton above the accessories.

22. Ifneeded, turn the box upright to ensure that all items are settled inside the carton.

23. Seal the carton with packing tape.
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Appendix A: Specifications

Thermal specifications for plates used in the instrument apply to flat-bottom plates with isolated
wells. All other plate specifications apply to standard 96-well polystyrene flat-bottom plates.

% Note: Technical specifications are subject to change without notice. Molecular Devices
provides validation documentation for software and hardware, as well as absorbance
and fluorescence detection test tools with its SpectraTest® solutions. The SpectraTest
line of microplate reader validation packages provide automated and comprehensive
validation of a microplate reader's optical performance.

Read Times
Read Mode 96 Wells 384 Wells Settings
Absorbance 0:57 min after time 2:54 Regular
Absorbance 0:27 min after time 121 Speed read
Fluorescence Intensity 0:28 min after time 1.27 100 ms integration time, PMT gain fixed
Luminescence 0:30 min after time 1:30 100 ms integration time

Absorbance Photometric Performance

ltem Description

Wavelength Range 200-1000 nm

Wavelength Selection

Monochromator, tunable in 1 nm increments

Wavelength Bandwidth

<5.0 nm full width half maximum

Wavelength Accuracy

2 nm across wavelength range

Wavelength Repeatability 0.2 nm
Dynamic Range Oto4OD
Photometric Resolution 0.001 0D

Photometric Accuracy Linearity

<+0.006 OD £1.0%, 0-3 OD

Photometric Precision

<+0.003 OD +1.0%, 0-3 OD

Stray Light

<0.05% at 230 nm

Light Source

Xenon flash lamp (5 Watts)

Lamp Lifetime

1 billion flashes or 2 years normal operation

5090339 B
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Fluorescence Intensity Performance

ltem

Description

Filter Based

Top Read

Excitation Wavelength and
Emission Wavelength Range

For fluorescence filter cube wavelengths, see Filters and
Accessories on page 47.

Wavelength Range

250-850 nm

Dynamic Range

> 6 Decades

Sensitivity: Fluorescein

1pMin 96-well plates

Light Source

Xenon flash lamp (5 Watts)

Lamp Lifetime

1billion flashes or 2 years normal operation

Adjustable Read Height

Z range from upper plate @ 1 mm to max height 15.98 mm

Luminescence Performance

ltem

Description

Filter Based

Top Read (For luminescence filter cube wavelengths, see Filters
and Accessories on page 47.)

Dynamic Range

>7 Decades

Sensitivity

2 pM (ATP) in 96-well plates

Crosstalk

<0.1%

Temperature Regulation

ltem

Description

Reading chamber

Isothermal when temperature regulation is not enabled

Range 4°C above ambient to 45°C when temperature regulation enabled.
Note: To achieve temperature regulation at 45°C, the ambient
temperature must be > 20°C.

Resolution Resolution + 0.1°C

Accuracy + 2.0°C for plate chamber

Temperature uniformity at
equilibrium

+1°Cat37°C

Chamber warmup time

30-50 minutes (measured on air) after initiation of temperature
regulation

Temperature regulation

2 sensors

Drift

+ 0.2°C (regulated)

Temperature regulation
diagnostics

Temperature regulation system is continuously monitored and
updated

Evaporation

Plate lid required to minimize evaporative cooling
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System Dimensions
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In the following image, the dimensions are show in centimeters.

35cm

\‘-

32¢cm -

\

Physical Specifications

The following table lists the physical specifications of the instrument.

Physical Specifications

ltem

Description

Environment

Indoor use only

Power
requirements

External 24V DC power supply compatible with 100-240V AC @50-60 Hz 160W
maximum consumption

Dimensions

32cmWx35cmHx40cm D
(12.6in. W x13.8in. Hx 15.7 in. D)

Rear clearance

20 cmto 30 cm (7.9 in. to 11.8 in.) between the rear of the instrument and the wall for
ventilation and cable disconnects

Weight

18 kg (<40 Ibs)

Plate formats

6,12, 24, 48, 96, 384-well plates ANSI/SLAS conformant
Absorbance read mode: Maximum height 22 mm
Fluorescence read mode and luminescence read mode: Maximum height 20 mm

Reading capability

Plates
Cuvettes with SpectraCuvette Adapter part number 5301193 (see Supported Plates
on page 11) Note: Do not use any other SpectraCuvette Adapter.
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Physical Specifications (continued)

Iltem Description

Shake Orbital, double orbital, and linear
Absorbance 1.0 nm Increments

Wavelength

selection

Ambient operating
temperature

15°C to 40°C (59°F to 104°F)

Ambient storage

-5°C to 40°C (23°F to 104°F) continuous

restrictions

temperature -20°C to 50°C (-4°F to 122°F) transient
(up to 10 hours)
Humidity 15% to 75% (non-condensing) at 30°C (86°F)

Altitude
restrictions

Up to 2000 m (6562 ft)

Air pressure
restrictions

54 kPa to 106 kPa (7.8 PSl to 15.4 PSI)

Sound pressure
level

Maximum sound pressure: 73 dBA
Maximum sound pressure at one meter: 68 dBA

Installation
category

Pollution degree

2

Data connection

One USB port

NFC antenna
reader/writer

SANGOMA-MSMA 2V5 13.56 MHz Multi Standard - Multi Antenna Reader/Writer
Contains FCC ID: 2AKHW-SANGMSMA4 Contains IC: 22202-SANGMSMA4
Changes or modifications made to this equipment not expressly approved by the
party responsible for compliance may void the FCC authorization to operate this
equipment.

Electromagnetic Compatibility

Regulatory Information for Canada (ICES/NMB-001:2020)
This ISM device complies with Canadian ICES-001.
Cet appareil ISM est confomre a la norme NMB-001 du Canada.

ISM Equipment Classification (Group 1, Class A)

This equipment is designated as scientific equipment for laboratory use that intentionally

generate and/or use conductively coupled radio-frequency energy for internal functioning, and
are suitable for use in all establishments, other than domestic and those directly connected to a
low voltage power supply network which supply buildings used for domestic purposes.
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Filters

ltem Excitation Dichroic Emission Part #
Center WL | Bandwidth Center WL | Center WL | Bandwidth
(nm) (nm) (nm) (nm) (nm)

Standard Fluorescence Filter Cubes
Fluorescence Filter 360 35 405 465 35 5089096
Cube FL - 465
Fluorescence Filter 485 20 508 535 25 5089097
Cube FL - 535
Fluorescence Filter 535 25 560 595 35 5089098
Cube FL - 595
Optional Fluorescence Filter Cubes
Fluorescence Filter 280 20 310 360 35 5089099
Cube FL - 360
Fluorescence Filter 465 35 508 565 30 5089100
Cube FL - 565
Fluorescence Filter 590 20 612 635 20 5089102
Cube FL-635
Fluorescence Filter 625 35 658 680 20 5089103
Cube FL - 680
Fluorescence Filter 710 50 765 810 40 5089104
Cube FL - 810
Luminescence Filter Clean-up filter with turn over wavelength at 675 (nm) 5089334
Cube

SpectraCuvette Adapter

Part Number 5301193

SpectraDrop Plates
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Part Description Details

Number

0200- SpectraDrop Starter Kit Contains one microplate adapter, two 24-well low volume

6262 bottom slides, and one of each cover slide (2uL and 4pL)

0200- SpectraDrop High- Contains one microplate adapter, five 24-well low volume slide,

6267 Throughput Screening five 64-well low volume bottom slides, and five of each cover
(HTS) Kit slide (2pL and 4pL)

0200- SpectraDrop Micro- Three low volume 24-well bottom slides

6263 Volume Refills, 24-Well

Bottom Slides

0200- SpectraDrop Micro- Three low volume 64-well bottom slides
6264 Volume Refills, 64-Well

Bottom Slides
0200- SpectraDrop Micro- Three 2 pL top slides (0.5 mm clear path length)
6265 Volume Refills, 2 pL Cover

Slides
0200- SpectraDrop Micro- Three 4 pL top slides (1.0 mm clear path length)
6266 Volume Refills, 4 L Cover

Slides

Obtaining Support

Molecular Devices is a leading worldwide manufacturer and distributor of analytical
instrumentation, software, and reagents. We are committed to the quality of our products and to
fully supporting our customers with the highest level of technical service.

Our Support website, support.moleculardevices.com, has a link to the Knowledge Base, which
contains technical notes, software upgrades, safety data sheets, and other resources. If you still
need assistance after consulting the Knowledge Base, you can submit a request to Molecular
Devices Technical Support.

You can contact your local representative or Molecular Devices Technical Support at
800-635-5577 x 1815 (North America only) or +1 408-747-1700.
In Europe call +44 (0) 118 944 8000.

To find regional support contact information, visit www.moleculardevices.com/contact.
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http://www.moleculardevices.com/service-support
http://www.moleculardevices.com/contact

Contact Us

Phone:  +1-800-635-5577
Web: moleculardevices.com
Email: info@moldev.com

Visit our website for a current listing of worldwide distributors.

The trademarks used herein are the property of Molecular Devices, LLC or their respective owners.

Specifications subject to change without notice. Patents: www.moleculardevices.com/patents
FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC PROCEDURES

©2022 Molecular Devices, LLC.
All rights reserved.
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