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Section 1
Introduction

The Model 3550 Microplate Reader is a vertical pathlength photometer which measures the absorbances of the contents
of the wells of a 96 well microtitration plate. Single or dual wavelength measurements can be made, and absorbance
values are measured to three decimal places.

The Model 3550 Microplate Reader can be programmed by entering commands through the membrane keypad to select
analysis parameters, define plate formats, and select report types and print options. Four different reporns can be gener-
ated: absorbance, limit, matrix, and evaluation (which includes extrapolation of sample concentrations from a linear
regression of standard values). Analysis parameters, plate formats, and reports which include an 8 x 12 presentation of
data, can be viewed on the liquid crystal display (LCD). The instrument’s memory has the capacity to store 9 analysis
protocols, 9 formats, and 25 sets of plate data. For hard copy, the Model 3550 Microplate Reader can be interfaced with
an optional printer such as the Epson FX 850 (catalog number 125-1155) or Epson EX 800 (catalog number 125-1230).

An optional plate stacker and loading mechanism with 25 plate capacity (catalog number 170-6612) is available for lab-
oratories requiring high throughput. The Model 3550 Microplate Reader includes a built-in RS-232-C serial interface
device for convenient computer interfacing with the Microplate Manager® and Kinetic Collector® software for the [BM
PC or Apple Macintosh computer, which offer complete analysis programs.

1.1 Accessories for the Model 3550 Microplate Reader

Product : Catalog Number
540 om Interference Filter 170-6634
550 om Interference Filter 170-6635
570 nom Interference Filter 170-6636
630 nm Interference Filter 170-6637
Automatic Stack Loading Mechanism 170-6612
Stack Loader Magazines 170-6613
Kipetic Collector®/Macintosh Software ' 170-6615
Kinetic Collector®/PC Software 170-6616
Microplate Manager®/PC Software 170-6617
Microplate Manager®/Macintosh Software 170-6618



Section 2
Product Description

2.1 Model 3550 Microplate Reader, External Features

1. LCD 6. Centronics paralle! printer port
2. Membrane keypad 7. ON/OFF switch
3. Microtitration plate carmier 8. Stack loader interface
4. Brightness control for LCD 9. Fuses
S. RS-232-C serial interface 10. Cooling fan
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2.2 Block Diagram of Optical System
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Membrane Keypad

Many keys have dual functions, which are printed in blue on the upper case of the key. To access the function

denoted in the upper case of a key, first press [FUNCTION], followed by the key. For example, [FUNCTION]
[7] will access PRINT ALL.
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{START]
Initiates plate reading using the current analysis.
[STOP]
Stops a plate reading.
[ENTER)
Completes or seals a field entry.
[FUNCTION]
Selects the operation described in the upper case of a key.
{ANALYSIS]
Displays the current analysis.
[REPORTS]
Displays the reports selected in the analysis for the current data file.
[FORMAT)
Displays the current format.
(DATA]

Allows selection of a data set from memory.

[FUNCTION] [ANALYSIS] = PRINT ANALYSIS
Prints the current analysis screen in the LCD.

[FUNCTION] [REPORTS) = PRINT REPORTS
Prints all reports selected in the analysis protocol for the current data set.

[FUNCTION] [FORMAT] = PRINT FORMAT
Prints the current format.

[FUNCTION] [DATA] = PRINT DATA
Prints the current raw absorbance data.



[FUNCTION] (1] = BLANK
Used to define blank wells in a plate format.

[FUNCTION] (2] = SAMPLE
Usgd to define sample wells in a plate format.

[FUNCTION] (3] = STANDARD
Used to define standard wells in a plate format.

[FUNCTION] {4] = DELETE A
Flags data points as outliers or reinstalls data points previously flagged as outliers. Also, changes well designa-
tion in format to undesignated state.

[FUNCTION] [5] = SET STANDARD
Displays the set standards screen.

[FUNCTION] [6] = CONTINUE

Used to view the remaining portions of reports which do not fit on the LCD. Pressing these keys will scroll to
the next portion of the repont; if pressed while viewing the end of a report, the LCD scrolls to the beginning of
the report.

[FUNCTION] [7] = PRINT ALL
Prints all the repons selected in an analysis for each data file read and stored in the data buffer.

[FUNCTION] (8] = SET SYSTEM
Displays the set system parameter screen.

[FUNCTION] [9] = CLEAR ALL
Clears all data files from memory.

[FUNCTION] [0] = CLEAR
Clears selected data files, formats, and standard concentration tables from memory, and returns them to the
default settings.

[FUNCTION] [.] = PRINT
Prints the current information in the LCD; like PRINT SCREEN on a computer.

[+/-} :
Plus or minus sign key. Plus is the default; press [FUNCTION] to access the minus sign.

09
Numeric keys. Additional functions, denoted in the upper case, are accessed by first pressing [FUNCTION].

Decimal point key



Section 3
Operation

3.1 Contents of Shlpplng Container

The Model 3550 Microplate Reader is supplied with the following items. Contact your local Bio-Rad representative if
any of these items are missing,

3.2
1.
2.
3.
4
5.

3.3

1.

2.

3.

4,

5.

Model 3550 Microplate Reader
Two 2 amp fuses

Instruction manual

Dust cover

Power cord

Initial Start-Up

Place the instrument on a clean, sturdy table or bench. Maintain the instrument in a clean, relatively dust free
environment (0 insure maximum performance.

Inspect the outside of the unit for any signs of damage. If damage is found, contact your Bio-Rad representa-
tve. In the USA, call Bio-Rad Technical Service at 1-800-4-BIORAD. Complete the Warranty Registration
Card and retum it to Bio-Rad Laboratories.

Connect the power cord to the back of the instrument. Before connecting the instrument to the main electrical
supply, check to make sure that the AC voltage is appropriate for the instrument.

Turn on the power switch on the rear panel. An initial self-diagnosis is conducted, which requires about 1
minute. Allow the instrument to warm up for 15 minutes before reading to establish thermal equilibrium. The
time remaining in the warm-up period is displayed in the lower right LCD. Programming operations and plate
reading may be conducted during the warm-up period. However, the printed reports of any readings taken
prior to completion of the warm-up period will note ‘the plate was read before completion of warm-up’.

Adjust the brightness of the LCD with the wheel under the right side of the front panel.
Setting the System Parameters

The system parameters are accessed in the set system screen, by pressing Set Sys. ([FUNCTION] [8]).
Remember to seal each change by pressing [ENTER).

Choose the date format to be displayed on the LCD and hard copy by pressing the right or left arrow keys until
the preferred format is enclosed in brackets. You may choose either the month/day/year (mm/dd/yy) or the
day/month/year (dd/mm/yy) format.

Set the date by pressing [ENTER] until the cursor rests on the value to be changed; enter the correct value from
the keypad, then press [ENTER] to seal the entry.

Set the correct time in the 24 hour format. For example 1:30 PM is entered as 13:30.
You may change the default analysis, which is the analysis that appears upon power up.

If custom filters are installed, or the position of the filters in the filter wheel is changed, the information should
be updated on the set system screen. Press (ENTER] until the cursor rests on the wavelength value of the filter
wheel position you wish to change. Enter the correct wavelength, and press (ENTER). The changes will appear
on the analysis screen. Press [ANALYSIS] and verify that the filter wheel positions and corresponding wave-
lengths are comrect. (See Section 9.2 for specific instructions on installing filters.)



3.4 Conceptual Operation of the On-Board Software

The Model 3550 Microplate Reader contains powerful and sophisticated on-board software that can greatly
enhance your data analyses. The software combines the information contaiped in the settings of the analysis, the
format, the values of the standards, and the absorbance values to produce the analysis reponts (Absorbance,
Matrix, Limit, and Evaluadon). These four sources of information are interconnected by the software; a change
in any one of these will affect the results.

The analysis protocol is the hub that links the various elements together to produce the reports. The analysis pro-
tocol specifies the manner in which the data is collected, and the format to be used. The format communicates
the function of the wells 10 the software: it specifies the locations of the blank, standard, and sample wells. If
standards are used, the concentrations are communicated via the set standards screen and linked to the format.
The data and format information is combined to produce the reports which are displayed on the LCD and printed
as specified in the analysis.

Conceptual Diagram of Software Operation

-

Memory ~—>| Data Format |<+——>| Set Std.
1 Analysis 2
3
Reports
bt
LCD Printer

1. The data is collected as specified in the analysis. Each set of data is saved in memory as it is read, and may be
recalled and analyzed.

2. The format to be used is specified in the analysis. The concentration values of the standards are linked to the for-
mat and are carried with it.

3. The data, the format, and the standard concentrations are combined to produce the repons.

4, The reports are presented on the LCD and printed as specified in the analysis.



Section 4
Analysis Protocols

The parameters pf the analysis screen may be saved as an analysis protocol. The Model 3550 Microplate Reader will
save nine analysis protocols, which may be easily recalled and used.

ANALYSIS NUMEBRER |

_—--___.———========================================
Format Number (1-9) X Blank[Eachl/ First FPlate Time Delay Yes /[Nol
Time Q300 ( :
Frint Reports(Yesl/ No Single /{Dual JWavelength Absorbance Delay Y:;n/?zgg
Absorbance f{Yesl/ No Absorbance Value O.0O00
Matrxx (Yesl/ No Measurement Wavelength [(Abovel/ Eelow abs.
Limit (vesl/ No (405141 4SO 490 9% L5 Well: (ARIBECDEFGH
E.alustion [Yes 1/ Mo 112 7 4 5 &
Reference Wavelength 789 101y 12
Matri:: Masximum 2. 000 405 419 4SS0 490 T9%[6%%)
Upper limit 1,300 Multiple Readinqgs Yes /[INo3
lLower limit 0,050  Auto Mixing (Yesl/ Ne Number of readings

41

42

1

Interval ©:00 (min:sec)

Selecting an Analysis Protocol

An analysis protocol may be set when the analysis screen first appears after warm up or whenever [ANALYSIS]
is pressed. The analysis screen displays a blinking cursor prompting for the analysis number. Enter the number
(1-9) of the analysis protocol you wish to access, and press [ENTER]. The protocol number that you selected
will become the current protocol, and the parameter settings will be displayed as they were the last ime the pro-
tocol was modified. The cursor will move to the parameter field of Format Number.

Setting the Analysis Parameters

Parameters are set by pressing [ENTER], or the Up and Down amrow keys 10 move the flashing cursor to the
parameter you wish to change. The fixed parameters, e.g. Print Reports, are changed by pressing the right or left
arrow keys unt! the brackets surround the desired option. The variable parameters, e.g. the Matrix Maximum,
require numbers to be entered from the keypad. In all cases, parameter changes must be sealed by pressing
(ENTER] or the up and down arrow keys to move to another parameter. The change will not be accepted if it is
not sealed.

Format number sets the format to be used for the analysis. The format oumber is set by pressing the number of
the format you wish to use (1-9). The Model 3550 Microplate Reader will store nine formats that define the
locations of assay blanks, standards, and samples. Formatting is described in Section 5.

Print Reports will cause the reports to be printed immediately after the plate is read. Only the reponts that are
selected “yes™ will be printed. To obtain a bard copy, the Model 3550 Micropiate Reader must be connected
via its parallel interface to an Epson or compatible dot matrix printer.

The reports that are selected “yes” on the analysis protocol will be printed whea the print reports option is
used, and when [PRINT REPORTS] and [PRINT ALL] are pressed. The selected reports may also be viewed
on the LCD by pressing the [REPORTS] key. Reports that are not selected on the analysis screen will not be
printed or displayed.

Matrix Maximum is the value used to create the matrix partitions. The absorbance range between zero and the
matrix maximum is divided into ten equal partitions which are numbered 0 through 9. The absorbance values
of the data are classified and reported according to the partition to which they correspond. Any value from 0 to
3.000 may be set as the matrix maximum.

DATE 04/20/88 TIME 15;a4%



5.

Upper and Lower Limits define the boundaries of the Limit Report. Absorbance data that fall within the
boundaries are displayed as asterisks; data below or above the limits are represented by minus or plus signs,
respectively. Limits from 0 to 3.000 may be set. However, the lower limit may not exceed the upper limit.

Blank Each/First Plate. Blank Each Plate specifies that the blank value will be determined for each plate inde-
pendeqdy. Blang First Plate specifies that the blank value of the first plate of a series will be used for all the
plates in the series. The First Plate is the plate to be read after the analysis is selected and set. The blank value
may be pegated by deleting the blank wells from the data set of the first plate. (See Section 6.3 for informauon
on editing data.) When the blanking mode is changed from Blank First Plate to Blank Each Plate, the blank
value of the first plate is deleted from memory so that it will not be used for subsequent plates. The strategy
for using this mode is as follows:

Set the Analysis screen for the assay:

Set the format number to the format of the first plate (which contains the defined blanks).

Set the blanking mode to Blank First plate.

Read the first plate.

Return to the Analysis screen and change the format number to the format of the subsequent plates.

Read all subsequent plates.

5. Set the blanking mode to Blank Each Plate after all of the plates have been read. Doing so will discontinue the

10.

11.

blank value of the first plate. (Turning off the power to the instrument will also discontinue the blank value of
the first plate.)

Single/Dual Wavelength specifies the optical mode used for the analysis. Single wavelength mode reads the
absorbance of the wells at the measurement wavelength, which ideally is the wavelength of maximum
absorbance of the substrate. Dual wavelength mode reads the absorbance at the measurement wavelength and
the reference wavelength. The reference wavelength should be the minimum absorbance for the substrate,
essentially the background absorbance. The dual wavelength mode subtracts the reference absorbances from
the measurement absorbances to reduce artificial well 1o well variation.

The values listed for the measurement and reference wavelengths are entered in the Set System screen. 1f cus-
tom filters are installed or if the filter positions are changed, the information in Set System should be updated
as described in Section 3.3.

Auto Mix will agitate the plate for 3 seconds before reading to disperse the substrate and product, and to pro-
mote even wetting of the wells.

Time Delay specifies that the reading of the plate will be delayed by the specified time after pressing
[START]. To use the time delay:

Select “yes” for Time Delay.
Enter the desire minutes of delay, from 0 10 99 minutes.
Enter the desire seconds of delay, from Q to 59 seconds.

Press [START] when you are ready to read the plate. The LCD will display the time remaining untl the plate
is read.

Absorbance Delay will delay data collection until the specified well reaches a specified absorbance. To use the
absorbance delay:



Select “yes” for Absorbance Delay.
Set the threshold absorbance value.

Set “above” if you want to read the plate when the absorbance of the well exceeds the threshold absorbance.
Select below if you want to read when the absorbance of the well falls below the threshoid valve. For most
conventional ELISAs using alkaline phosphatase and horseradish peroxidase, “above” is the proper selection.
Set the row and column co-ordinates of the target well.

Press [START] when you are ready to begin monitor:ag the plate. The instrument will repeatedly read the
plate until the absorbance delay conditions are met, then the absorbance data will be collected and displayed.

Time and Absorbance Delays may be set simultaneously. Time Delay will count down first, then Absorbance
Delay will be activated.

12. Multiple Plate Readings may be used to record sequential readings of a single plate for kinetic or other analy-
ses.

Select “yes” for multiple plate readings.

Set the number of times the plate will be read, from 1 to 25 times. The maximum pumber of repetitions will
depend on the memory available. The LCD will instruct you to delete a file(s) or clear the buffer if necessary.
See Section 8 for more information on the memory buffer.

Set the interval between readings by entering the minutes and seconds desired. The instrument defaults to the
minimum reading time for the given reading parameters, and will not accept intervals less than the minimum

reading time.
Beading Time
Single wavelength 12 seconds
Single wavelength with mixing 1§ seconds
Dual wavelength 22 seconds
Dual wavelength with mixing 25 seconds

The time that you set will be the actual time between sequential readings, including the time required to read
the plate.

Note: When using the multiple reading mode, it is possible to set reading conditions that cause the actual time required
to read to be greater than the multiple reading time interval. For example, setting the multiple reading interval for 12
seconds, and changing the reading mode from single wavelength to dual wavelength creates a conflict with the multiple
reading interval. When a conflict occurs, the multiple reading interval will be replaced with the lowest possible default
value, and the LCD will display the following message: “Waming! The multiple reading time interval has been
replaced with the default by a related field entry.” Press any key to clear the waming message. 'nns message will only
appear when the multiple reading mode is in use, that is when YES is selected for the multiple reading mode.

10



Section 5
Formatting

Assay fqnnats' communicate the function of each well to the instrument’s microprocessor, which combines the format
mformanqn with the absorbance data to produce the four different analysis reports. You can create assay formats of sio-
gle or replicate blanks, standards, and samples. Up 1o nine formats can be saved in memory, and may be recalled at any time.

FORMAT NUMEER T

{ - " 4 ] =) 7 8 9 10 11 17
A b o1 S0 30T S04 SOS 506 S07 S8 .
E g 1 lul 30T 804 S0E S04 S07 S08 ...
C &) Lol SO 30T S04 S0 G066 S07 E08 ... s
D 2] SGL 802 80T 304 S0OS S04 S0O7 S03 e eee e
E E 104 FET 02 Ynd XO5 x0s X070 X008 209 Y10 -t
F <] Xy YO Y02 XG4 X0 X0s X007 X008 X009 X1d X1l
] E X L0200 X0 X4 X0S X06  X0O7  X08  X09  X10 X1
I et X001 YO XOoT o Xx04  XaT X0se L X077 X08 X099  X10  xil
[ ELANKE ] SAMFLE NO. XO1 STANDARD NO. SO1

5.1 Opening a Format

To begin formatting, press [FORMAT], enter the format number, and press [ENTER]. The selected format will
be displayed. Blanks are represented by “B”, standards by “S”, and samples by “X", The samples and standards
are followed by a two digit identification number. The well types, (blank, sample, and standard) are listed at the
bottom of the screen. The active well type is enclosed in brackets.

5.2 Assigning Blanks
Up to 96 blanks maybe assigned in any location or combination on the format matrix.

1.  Press [FUNCTION] [BLANK] to make it the active well type. The brackets will enclose the word “BLANK”
at the bottom of the screen.

2. Use the direction keys to move the cursor to the well location you wish to assign as assay blank.

3.  Press [ENTER]. The location will be marked “B”, indicating that it bas been designated a blank. Repeat steps
5.2.2 and 5.2.3 to assign additional blanks.

5.3 Assigning Standards
UptodOsingleormpliwestmdatdsmaybeassignedinasinglefoma.

1 Pms[FUNCI'!ON][STANDARD]tomak:ittlxwtivewentype.mbxﬁm‘vinenclose“srANDARD

© NO. 01" at the bottom of the LCD.

Usedndhecﬁonkzystomovethmamtlnweﬂloadonyouwishtoas:ipasﬂnﬁmamdard.

PmsM].mm&mwmumuﬁ“ml",mmmnmw(hdmedmefuststandard.

RepuananduoadgnmpliamofmeﬁmmndmReplicaumaybeasigmdinanycanbinadon

and location, and need not be continuous.

4, Pnsthe[-t-/-]kcytoptomtothemtmndard.mLCDwindisphy:“[STANDARDN0.0‘2]".Pressing
[FUNCTION] and [+/-] will lower the standard gumber. Each press of (+/-) or [FUNCTION] [+/-] will
increase or reduce the standard number by ooe, respectively.

S. Usethedi:ecdonkeystomovetheamonothewenloationyouwishtoasipumescondmdam.

6. P:us[Ebflﬂtl.mloaﬁmwﬂlbemuted“sm.”indiadngdmhubenddpwdmesecondstan-
dard. Repeat steps 5.3.3 through 5.3.6 to assign additional standards.

W P
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5.4

5.5

5.6

Setting the Values of the Standards

The value of the assay standards must be communicated 1o the microprocessor in order for it to perform the
Evaluation Report. This is achieved by entering the standard values in the set standard screen,

1. Verify that the analysis and format numbers are set properly:

Press [ANALYSIS], enter the analysis number if necessary, and press [ENTER). Enter the correct format num-

ber if necessary.

2. Press [FUNCTION] [SET STANDARDS). The cursor will be located at the entry field for the value of the

first standard.
3. The concentration values of standards are set in scientific notation.
First enter the mantissa value, including the decimal point, from the keypad.

Press the [+/-] key or the [FUNCTION)] [+/-] to enter the sign of the exponent, and enter the value of the expo-
nent. Press ENTER to seal the transaction and advance to the next standard. Repeat this step untl all of the

standard values are set.

4. The LCD will display entry fields for 20 standards. If your format has more than 20 standards, press {CON-

TINUE] to view and set the remaining entry fields.

Assigning Samples

Up to 96 single or replicate samples may be assigned in a single format. Press [FUNCTION] [SAMPLE] to
make it the active well type. The remaining procedures for assigning samples are analogous to those for assign-

ing standards. See Section 5.3.

Editing Formats

Select the proper well type and number, move the cursor to the well location that you want to change, and press

(ENTER]. For example, if you want to change a well designation to Sample 5, you would:

Move the cursor to the well location to be edited.

Press [FUNCTION] [SAMPLE].

Adjust the value of the sample to 5 by pressing the {+/-] key.
Press [ENTER].

BN -

5.7 Removing Well Designations

Any well designation may be changed to an undesignated state to indicate that the well has no function in the
assay. For example, all empty wells would be set as undesignated as follows:

1. Move the cursor to the well location.

2. Press [FUNCTION] {DELETE]. The well location will display three dots to indicate that it is undesignated.
The results of undesignated wells are displayed in the raw data set but ot in the reports.

12



Section 6
Viewing and Editing Reports

6.1 Types of Reports .

1.

The Absorbance Report displays the blank subtracted absorbance values. The mean blank value is subtracted
from all 96 raw absorbance values. If the Blank Each Plate option is used, the blank value is the mean
absorbance value of the blank wells assigned in the format. If the Blank First Plate option is used, the blank
value is the mean absorbance value of the blank wells of the first plate in the series.

The Matrix Report divides the absorbance range between zero and the matrix maximum into ten equal paru-
tions, which are numbered 0 through 9. The absorbance values are classified and reponed according to these
partitions. The matrix maximum may be set on the analysis protocol and when the report is viewed on the dis-
play.

The Limit Report classifies the absorbance data according to a single partition defined by the upper and lower
limits. Absorbances within the limits are displayed as asterisks. Absorbances above or below the limits are dis-
played as plus signs or minus signs, respectively. The limits may be set on the analysis protocol, and when the
report is viewed on the display.

The Evaluation Report performs a linear regression of the standards and calculates the concentrations of the
samples using the regression formula. The mean, standard deviation, % coefficient of variation, and the con-
centration value are tabulated for all the wells defined in the format. The equation of the regression is dis-
played with its correlation coefficient or “r” value. The “r” value of the regression can often be improved by
deleting outliers and non-linear tails. The procedure for deleting outliers is described in Section 6.3.

Note: A relatively high correlation coefficient may mask an undesirable fit of the data. The data plotted below is fit
with a lipear regression, which has a correlation coefficient of 0.9777. However, the regression may not be suitable
for some quantitative purposes. For new and unfamiliar assays, we recommend that you plot the results the first
few times to verify that regression results are optimal. (This graph was generated with the Microplate Manager

software).
Plot: Log-Linear
Curve Fit: Abs.= 0.1504 +0.7476 * Cone.
1.55 ] Corr. Coefficient : 0.9777
1.24 -
0.94 1
0.63 |
0.33 4
0.02 ] T 1 1 1
0.39 2.0?7 11.01 29.22 $8.43 100.00

13



6.2 Viewing the Reports on the LCD Display

1. Only the reports that are selected “yes” on the analysis protocol may be viewed on the display. Check the anai-
ysis protocol to venfy that the reports you wish to view are selected.

2. Press [REPORTS] to view the first repon selected “yes” in the analysis. Press (REPORTS] again to view the
second selected repon, eic. The reports sequence is a loop, which will show each selected report in tum as you
to press [REPORTS].

6.3 Editing Reports

The raw data may be edited to remove errant data or outliers. Non-linear portions of the standard curve may also
be removed to improve the curve fit. The raw data may be edited when it appears on the screen, immediately
after reading the plate, or when the data is recalled from the memory.

After each plate is read, or when data is recalled from memory, the raw data is displayed with the cursor flashing
on well A-1. Move the cursor 10 the well location you wish to remove, then press [FUNCTION] [DELETE]. The
value of flagged data will be replaced by a dot on all reports, and the data will not be used in the reports or calcu-
lations. Flagged data may be reinstated by repeating the editing procedures. Move the cursor to the value you
wish to reinstate and press [FUNCTION] [DELETE]. The original absorbance value will reappear and will be
used in all reports.

Note: The data cannot be edited immediately after reading when the Multiple Plate Reading option is used. Data

from multiple plate readings may be recalled from memory and edited. See Section 8 for more information oo
using the memory buffer.

14



Section 7
Printing Reports

The Model 3550 Microplate Reader offers many convenient methods for printing your results. See Appendix A for a
sampie of the hard copy produced by the Model 3550 Microplate Reader.

7.1 Automatic Report Printout
Selecting Print Reports in the analysis protocol will automatically print all the reports selected “yes” after the
plate reading is completed. When the Muitple Plate Reading option is used, printing will commence afier the
series of readings is completed. See Section 4 for more information on setting the analysis protocol parameters.
7.2 PRINT REPORTS
Prints all reports selected in the analysis protocol for the current data set.

7.3 PRINTALL

Prints all selected reports for all the data sets read and stored in the memory, using the current analysis protocol.
Make sure that the desired reports are selected.

7.4 PRINT ANALYSIS
Prints the current analysis protocol.
7.5 PRINT FORMAT
Prints the current format.
7.6 PRINT DATA
Prints the current aw data.
7.7 PRINT
Prints the the current information on the LCD display.
7.8 Printing the Raw Dats of Plates Read by Remote Control

The Model 3550 reader will print the raw data of a plate read via remote computer control using the following
procedure:

1. Verify that the printer is properly connected to the reader.
2. Press the [FUNCTION][.] or Print key immediately after each plate is read via remote computer control.

Note: Occasionally, the keyboard may be locked because the “AQ” command has been issued by the host computer. In
this event, the keyboard may be released by pressing the STOP key. (Note: It is not advisable to perform this operation
when using the Kinetic Collector software or Multiple Plate Reading Mode of the Microplate Manager software, as
pressing the STOP key will discontinue the kinetic or multiple plate reading.)
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Section 8
Using the Data Butfer

The Model 3550 Microplate Reader is equipped with battery backed-up memory, which will store 25 sets of data. Each
plate is issued a number (1-25) as it is read. This number appears at the top of the display, and is printed in the header of
every report. This number corresponds to the position of the data set in the memory buffer. The memory can be thought
of as a rack of 25 slots with the capacity for one data set per slot. The data can be thought of as cards that are inserted in
the slots as they are saved. Every plate is saved in the memory as it is read, and is assigned the first available siot in the
rack untl all the slots are full.

When the memory is full, the display will present a message instructing you to delete a plate(s) from the memory or
clear the memory completely. A similar message will appear when using the Multiple Plate Reading optioa if the avail-
able memory is insufficient to store all the data sets in the series. When a file is deleted, it cannot be retrieved. Data sets
can be deleted from the any position in the rack. For example, if data set 12 is deleted, the next plate to be read will be
saved in slot 12 in the memory. This method allows you to read another plate without disturbing the order of the
remaining data sets in the memory.

When reading a series of plates, you may prefer to save them as a continuous series in the buffer. If sufficient space is
not available, you may delete the required number of continuous data sets from the memory. For example, if the memo-
ry is full, and you wish to save five files continuously, you must delete five continuous data sets (plates 6-10, or 20-25,
etc.). Often, it will be more convenient to clear the memory entirely. You may find it desirable to document your results
as soon as possible, so that you can clear the memory and not worry about losing data. However, keep 1n mind that
‘when a data set is deleted, you cannot get it back.

8.1 Recalling Data from Memory
The raw data of any plate may be recalled by pressing DATA, entering the plate number, and pressing ENTER.
The raw data set will be displayed with the cursor flashing on A-1. The data may be edited as described in
Section 6.3

8.2 Deleting Individual Data Sets

1. Recall the data set you wish to delete using the procedure described above.
2. Press [FUNCTION] [0] or CLEAR. The data will change to zeros.

8.3 Clearing the Memory

[FUNCTION] [9] or CLEAR ALL clears the memory. The display will ask you to confirn your decision by
pressing [[FUNCTION] [0] or CLEAR. If you change your mind, press any other key to escape the Clear All
function.

8.4 Transmitting Raw Data

Data from the reader’s data buffer may be transferred through the RS-232-C port via direct, one way data transmission.
Files may be transferred individually, or all 25 files in the data buffer may be transferred at once. The data may be col-
lected by a variety of commercially available communications packages such as XTALK or Red Ryder. (Note: the data
is transmitted as ASCII characters, not as numbers.)

For single file transmission: . .
1. Recall the desired data set from memory by pressing the DATA key, entering the number of the desired data
set, and pressing the ENTER key. ‘ ' . ,
2. Press the Function key, then the +/- key 10 transmit the current set of raw data with header information. (See
- examples below.)
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For complete data buffer transmission:
1. Press the DATA key. Do pof select a data set, and do not press ENTER.
2. Press the Function key, then the down arrow key to transmit all of the data sets in the data buffer with header
information for each file. Empty data sets will be transmitted as data sets with zeros for absorbance values.
(See examples below.)

Single wavelength result format:

*RAW DATA REPORT <cr>

*PLATE NUMBER 01°<cr>

*DATE 05/16/89°<cr>

TIME 10:36:57<cr>

*Measurement filter 405nm."<cr>

<cr> or "PLATE ID NUMBER 12345" <cr> if bar code reader is instailed
*.begin®<cr>

*0.069 0.071 0.060 0.098 0.059 0.064 0.074 0.062 0.060 0.061 0.095 0.064"<cr>
*0.060 0.064 0.067 0.061 0.060 0.061 0.076 0.060 0.068 0.063 0.062 0.058"<cr>
*0.061 0.062 0.061 0.073 0.061 0.065 0.061 0.064 0.064 0.062 0.065 0.067"<cr>
*0.057 0.060 0.060 0.073 0.061 0.066 0.063 0.065 0.057 0.062 0.063 0.062°<cr>
*0.065 0.057 0.064 0.068 0.064 0.061 0.065 0.063 0.063 0.057 0.061 0.060"<cr>
*0.061 0.061 0.075 0.065 0.084 0.063 0.064 0.062 0.058 0.061 0.061 0.087"<cr>
*0.056 0.061 0.071 0.069 0.064 0.060 0.059 0.069 0.069 0.069 0.066 0.061"<cr>
* 0.065 0.058 0.057 0.065 0.062 0.066 0.063 0.076 0.066 0.061 0.071 0.058%<cr>
fend <er>

<cr>

Dual wavelength resuits format:

*RAW DATA REPORT <cr>

*PLATE NUMBER 02"<cr>

*DATE 05/16/89"<cr>

TIME 10:43:05"<cr>

*Measurement filter 40Snm."<cr>

*‘Reference filter 655nm."<cr>

<cr> or “PLATE ID NUMBER 12345" <cr> if bar code reader is installed
*.begin“<cr>

*0.014 0.016 0.013 0.022 0.012.0.013 0.0190.016 0.015 0.014 0.021 0.014"<cr>
*0.0150.017 0.018 0.015 0.016 0.017 0.022 0.016 0.018 0.017 0.015 0.013"<c>
*0.014 0.015 0.015 0.019 0.015 0.017 0.014 0.016 0.016 0.015 0.015 0.016"<cr>
*0.013 0.014 0.015 0.021 0.016 0.018 0.018 0.016 0.014 0.017 0.016 0.014%°<cr>
*0.017 0.015 0.016 0.019 0.018 0.017 0.016 0.017 0.017 0.013 0.015 0.014"<c>
“0.016 0.014 0.018 0.018 0.019 0.017 0.017 0.015 0.015 0.016 0.016 0.025"<cr>
*0.013 0.017 0.020 0.018 0.015 0.016 0.016 0.018 0.019 0.016 0.017 0.016"<cr>
*0.016 0.016 0.015 0.016 0.020 0.018 0.016 0.020 0.017 0.017 0.020 0.016"<cr>
ond"<cr>

<cr>
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Section 9
Replacing the Lamp and Installing Interference Filters

m Model 3550 Microplate Reader requires very little maintenance. Two important maintenance procedures are chang-
ing the lamp and installing interference filters.

Warning! Electrical Shock Hazard! Always unplug the instrument from the AC power source before opening the case.

9.1

9.2

Changing the Lamp

Waming! The lamp may be very hot. Use caution and allow the lamp to cool before attempting removal. Open
the rear case of the instrument by removing the four anchor screws; two on the back panel and one each on the
sides. Lift off the rear cover and locate the lamp housing on the left rear pear the cooling fan.

Loosen the two screws that hold the lamp housing cover. Then slide the cover and lift it off.

Release the spring clamp that secures the lamp.

Carefully pull the lamp assembly away from the bezel.

Holding the ceramic base in one band and the lamp housing in the other, carefully pull the lamp free of the
base.

Carefully insert the new lamp firmly in the ceramic base. Apply even pressure when inserting the lamp so that
the bulb does not become misaligned in the reflector housing. Do not to touch the bulb or the inside of the
reflector housing during installation.

Position the lamp in the bezel so that the tab on the lip of the reflector housing fits in the notch at the 12
o'clock position on the bezel. Hold the lamp in this position until it is secured with the spring clamp.

Replace the lamp bousing cover and the rear compartment cover.

Installing an Interterence Fiiter

Open the rear compartment cover as described in Section 9.1, Step 1.
Locate the filter wheel and rotate it until the filter you wish to remove is in the 12 o’clock position.

The filters are held in position by small spring clips, and can be removed from the wheel without tools. Firmly
grasp the filter housing, being careful not to touch the glass element, and pull straight up.

Insert the new filter with the spring clip indentations facing the front of the instrument. Be sure that the filter is
firmly seated. .

Update the filter information in the set system screen. See Section 3.3 for specific instructions.
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Section 11
Troubleshooting

1. LCD appears blank on power up.

a. LCD brightness is tumed too low.

b. Power switch is not turned on.

¢. Unit is not plugged into AC outlet
or power cord is not attached to
the instrument.

d. The AC outlet is dead.

e. Outlet is pot the proper voltage
for the instrument.
rear panel.

f. Instrument has blown a fuse.

Instrument displays error message
indicating that the bulb is burned out
or the light is insufficient.

a Lamp is not emitting light.

b. Lamp is emitting light.

Printer will not print on command.
a. Printer is not properly connected.

b. Printer is off line.

¢. Printer is not turned on, or is
pot plugged in.

Plate carriage jams during reading.
a. Plate is not seated in camiage
properly.

LCD displays message that an
interference filter is missing.
a. A filter is missing from the wheel.

b. The filter is not properly seated.

Adjust the screen brightness using the knob
beneath the right side of the front panel.

Turn on the power switch on the rear panel.
Check power cord connections at the outlet

and on the rear panel of the instrument.

Check circuit breakers or fuses.

Check the voltage of the AC line and the voltage

requirements of the instrument as stated on the

Check both fuses on the rear papel of the
instrument, and replace if necessary. Replace
only with the same type fuse. If the instrument
continues to blow fuses, discontinue use and
contact your Bio-Rad service representative
immediately.

Check lamp to see if it is emitting light.

Replace lamp as described in Section 9.1.

Check alignment of lamp in the bezel. Check

_ alignment of bulb in glass reflector. Replace

lamp if pecessary.

Check the printer interface connections on the
printer and the instrument.

Check printer status.

Check printer power switch and cord.

Turn instrument off immediately. Remove plate
from carmiage. (This may require removal of the
reading chamber cover.) Turn instrument on:
the carriage will return to the load position.
Place the plate carefully in the carmiage, making
certain that it is properly seated.

Install a filter in the empty position.
Check that all filters are properly seated.
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¢. Filter is installed backward.

Wells have color, but the absorbance

values seem very low:

a. Wavelength selection in the
analysis was not sealed.

b. Incorrect filter used for measurement
and/or reference wavelength.

C. The best measurement wavelength
for the substrate in use has not
been installed in the filter wheel.

d. The filters have been switched in the
wheel, but the set system screen was
not updated to reflect the changes.

LCD displays error message that
the filter wheel is jammed.

Check that all filters are installed with the
spring clip notch facing forward.

Any change of filter selection in an analysis
must be sealed by pressing [ENTER] or the Up
or Down arrow keys, otherwise the change will
not be recognized or carried out.

Check wavelength used in analysis. Read plate in
single wavelength mode at all wavelengths to
verify that the proper filter was used. The
measurement wavelength produce the highest
O.D. values. The reference wavelength produces
the lowest O.D. values.

Check references for the substrate you are using,
or determine the measurement wavelength by
analyzing the substrate product on a scanning
spectrophotometer. Custom filters are available
from 380 10 750 nm.

Check that the filter positions and their
wavelengths are as listed in the set
system screen.

Tum off the instrument, remove the rear cover
panel, and inspect the filter wheel. Turn the
wheel by hand and determine whether the wheel
is banging up. Make sure that all filters are
properly installed and firmly seated.
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Section 11

Specifications
11.1  Technical Specifications
1. Optcal photometric methods Single or dual wavelength
2. Spectral range 38010 750 nm
3. Indicaton range 0.000 10 3.000 O.D.
4. Resolution 0.001 O.D.
5. Accuracy Single wavelength: + 1.5% at 1.000 O.D.
Dual wavelength: + 2.0% at 1.000 O.D.
How \ntermn. 5% 6. Liearity ] + 2.0% of full scale 0.000 to 2.000 O.D.
eaistent 3 Subi T ese ban 0,005 O.D. per hou '
“ . Stability ss than 0. .D. per hour
Macine Less than 0.010 O.D. per 5 hours
. (both at 405 nm after 15 minute warm-up)
9. Instrument reading time Single wavelength: 12.0 seconds
Dual wavelength: 22.0 seconds
10. Light source Tungsten halogen, 568 bour lifetime
11.  Photodetectors Silicon photodiode 2000 ¢
12. Filters 8-10 nm bandwidth filters at 405, 415, 450, 490,
595, and 655 nm supplied as standard.
Custom filters from 330 to 750 nm available.
13.  Filter capacity Six
14. Operating panel -Membrane key pad
15. Display 80 x 16 character LCD
16. Computer interface RS-232-C, buik-in
17. Compatible microplates Most standard rigid and flexible 96 well microplates
with flat, ‘U’, or 'V’ bottoms
18. Datareports Raw, Absorbance, Marrix, Limit, Evaluation
19. Plate mixing duration 3 seconds
20. Time delay 1 second to 99 minutes and 59 seconds
21. Multiple reading option Up to 25 sequential readings
22. Analysis protocols Nine user programmable protocols stored in
memory
23. Plate formats Nine user programmable plate formats stored in
memory
24. Databuffer 25 sets of data stored in memory
25. Memory back-up Stored protocols, formas, and data backed-up by 2
Ni-Cd battery with a two year life.
26. Self diagnosis - Checks and reports on: lamp, battery, interference
filters, plate transport, stack loader transport
27. Dimensions 45cmx4lcmx 14cm, 17.7"x 161" x5.5"
(LxWxH)
28. Weight 15Kg,33.21bs
29. Power consumption 150 watts maximum
30. Line voltage 90-132 VAC or 198-264 VAC, at 47-63 Hz
31. Operating temperature 5°10 3%
32.  Storage temperature 0°tw030°C
33. Operating and storage humidity 0 to 95% non-condensing
34. Safety standards Generally complies with UL 1262, [EC 348,
IEC601, VDE
35. Supplied accessories Power cord, two 2A fuses, dust cover
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Section 12
Computer Specifications

12.1  RS-232-C Interface Specifications

1. Signals
TXD: transit data
RXD: receive data
DTR: data terminal ready
DSR: data set ready
CTS: clear to send
RTS: ready to send
SIGNAL GROUND

(SHIELD GROUND to hood/chasis ground)

2. Transmission
Baud rate 9,600

Data width 8
Stop width 1
Parity
NONE

3. Data

All data must be transmitted in ASCII.

The READER command interpreter must be “case blind” (no distinction between upper or lower case ASCII char-
acters),

ALL READER commands can be distinguished from each other by the first two characters of the command.

Pin # READER Signal Type Host Signal Pair
1 SHIELD GROUND SHIELD GROUND
2 TRANSMIT DATA RECEIVE DATA
3 RECEIVE DATA TRANSMIT DATA
4 REQUEST TO SEND CLEAR TO SEND
5 CLEAR TO SEND REQUEST TO SEND
6 DATA SET READY DATA TERMINAL READY
7 SIGNAL GROUND . SIGNAL GROUND
20 DATA TERMINAL READY DATA SET READY
——eveee-| Shield G\D ) 1
: Transmit Data 2 E
S H
H Receive data
: >
. ' Data Set Ready 6 |
H > MODEL 3550
HOST ! Signal GND 7 | MICROPLATE READER
[} [}
] (]
' Data Terminal Ready 20
i < ‘
' Clear To Serd 5
: >
' Request To Send 4 |
[] 1]
: :




o vesda Boldde S 00 2 LRy

122 COMMAND LANGUAGE <!
SYNTAX:
<device name><space><commands>f<space><command args.> F<cr>

device name: “EIA.READER” - F1A READER

<command>: “ID" - request device ID.EIA READER ID; no arguments
<response>: “ERE" <space><error code><space><ID><cr>
<ID>: “0770": Model 3550 ID code]
<command>: “AQ” - Acquire remote control of the device and lock front panel key pad; no arguments
<response>: “ERE" <space><error code><cr>
<command>: “RL" - Release remote control of the device and release front panel key pad; no arguments
<response>: “ERE" <space><error code><cr>
<command>: “RS" - reset device to power sup configuration local mode; noarguments
<response> “ERE" <space><error code><cr>
<command>: “FSTATUS" - Request filter wheel status from the reader.
<response>: “ERE" <space><error code ><space><filter status><cr>
<filter status>: <pos. 1 ><space><10s.2><space><pos. I><space><pos.4>
<Space><pos.5><space><pos.6>
<pos.1>: ASCII encoded decimal oumber of the wavelength filter at position 1 (example: *405™).
<pos.2>: wavelength filter at position 2
<pos.3>: wavelength filter at position 3
<pos.4>: wavelength filter at position 4
<pos.5>: wavelength filter at position 5
<pos.6>: waveliength filter at position 6
<command>: “RWELL” - Read a plate well: argument cl,rw,wpl,wp2
<cmd args>: cl - column number ASClI encoded decimal (1-12)
™ - row number ASCII encoded decimal (1-8)
wpl - filter position (1-6) for measurement wavelength
- reader; ASCII encoded decimal
wp2 - filter position (1-6) for refereace wavelength
reading; ASCII encoded decimal
<gesponse> “ERE"<space><error code><space><abs. vall><space>
<abs. val2><cr>
<abs. vall>: absorbance values at measurement wavelength (ASCII encoded
floating point format) example “1.987"
<abs. val2>: absorbance values at reference wavelength (ASCI encoded
floating point format) example “1.987”
<command>: “MR"” - Transmit maintenance report; no arguments
<response>: “ERE" <space><error code><space><mrecords><cr>
<mrecords>: maintenance record;
“On/off:" <#on/off><cr> :Number of times the instrument was
turned oa.

“Hours” <#hours><cr> “Number of hours the instrument was on.
“Plates” <#plates><cr> :Number of plates read.

Note: <#on/off><#hours>, and <#plates> are ASCII encoded
decimal values. This information is kept in battery backed-up RAM.
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<command>:
<gesponse>:

<command>:
<cmd args>:

<response>:
<command>:
<response>:
<abs. data>:
<R§eadex>:
<tume>:

<date>:
<filter infor>:

<bar code>:

<Meas. data>:

<Ref. data>:

<checksum>:

“RM" - Reset maintenance Report values; no arguments
“ERE" <space><error code><cr>

- "RPLATE: - Read plate; argument mix, load, stack,wpl,wp2

mix - mixing time before reading (in seconds); ASCH encoded decimal
load - “0™; do not load plate from stack loader before reading.
“1"; load plate from stack loader before reading.
Note: load argument is ignored if the stack loader is
not installed.
stack - “0"; do not stack plate (remove plate from plate
carriage) after plate reading.
“1", stack plate (remove plate from plate carriage) after
plate reading. Note: stack argument is ignored if the
stack loader is not installed.

wpl - positon on filter wheel (1-6) for measurement filter;
ASCI encoded decimal

wp2 - (optonal; only present for dual wavelength readings)
position on filter wheel (1-6) for reference filter, ASCI1
encoded decimal.

“ERE" <space><error code><space><abs. data><optional
abs. data for second wavelength><cr>
“RTPLATE"” - Retransmit the last plate read; no arguments.

“ERE” <space><error code><space><abs. data><optional
abs. data for second wavelength><cr>
<header><time><date><filter infor><bar code><Meas. data>
<Ref. data><cr>

“BlO-RAD MODEL 3550 EIA READER" <r>

“Time: 10:00:00” <cr>: Time the reading was taken

“Date: 12-25-86" <cr>: Date the reading was taken
“Measurement filter xxx nm.” <cr>

“Reference filter xxx nm."” <cr> (present for dual wavelength
readings)

Bar code information; <cr> if no bar code.

“.begin” <cr><8 rows of 12 wells of abs. values><checksum>
<'end"> <>

Measurement wavelength absorbance values are in ASCII
encoded floating point format. Each absorbance value is
separated by a space. Row 1 = wells (A1-A12), Row 2 = wells
(B1-B12),... Row 8 =d wells (H1-H12). Each absorbance value is
separated by a space.

“.begin” <cr><8 rows of 12 wells of abs. values><checksum>
<".end"><cr>

Reference wavelength absorbance values are in ASCII encoded
floating point format. Each absorbance value is separated by a
space. Row ] = wells (A1-A12), Row 2 = wells (B1-B12),.... Row
8 = wells H1-H12). Each absorbance value is separated by a space.
The checksum is a two byte sum in ASCII encoded decimal
(0-255) of all the ASCII characters transmitted jin the
measurement or reference data block. The checksum does not
include the character string “.begin <cr> in the checksum
calculations.
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The following is an example of both <Meas. data> and <Ref. data>:

ll.up'nY' <cr>

“0.10] 0.102 0.103 0.104 0.105 0.106 0.107 0.108 0.109 0.110 0.111 .0112"<cr>
“0.201 0.202 0.203 0.204 0.205 0.206 0.207 0.208 0.209 0.210 0.211 0.212"<cr>
“0.301 0.302 0.303 0.304 0.305 0.306 0.307 0.308 0.309 0.310 0.31} 0.312"<cr>
“0.401 0.402 0.403 0.404 0.405 0.406 0.407 0.408 0.409 0.410 0.411 0.412"<cr>
“0.501 0.502 0.503 0.504 0.505 0.506 0.507 0.508 0.509 0.510 0.511 0.512"<cr>
“0.601 0.602 0.603 0.604 0.605 0.606 0.607 0.608 0.609 0.610 0.611 0.612"<cr>
“0.701 0.702 0.703 0.704 0.705 0.706 0.707 0.708 0.709 0.710 0.711 0.712"<cr>
*0.801 0.802 0.803 0.804 0.805 0.806 0.807 0.808 0.809 0.810 0.811 0.812"<cr>
<checksum><cr>

“end"<cr>

Note: Absorbance value greater than 2.999 shall be transmitted as asterisk.
EIA READER ERROR CODES

“0000” - No error

“8071" - Invalid command

“8072" - Parameter out of range
“8073" - Device not in remote mode
“8074” - Device busy

“8075" - Device filter wheel jammed
“8076” - Plate stacker empty
“8077" - Light bulb burned out
“8078" - Hardware error

“8079" - Memory error

“8080" - Warm-up in progress

12.3 Helptul Hints for the Command Language

1. Data Buffer
The buffer receiving data should contain at least 1000 bytes available for single wavelength readings and 1500
bytes available for dual wavelength readings. ’

2.  Error Message :
An error code will be transmitted for every incorrect command received. This can cause confusion in two circum-
stances.
1)If the reader is being acquired, the error code will be 8073 or “Device not in Remote Mode” even though the
acquire command is placing the reader into remote mode. the acquire is successful despite the error code informa-
tion received. For acquire commands only, treat 8073 as “No error” '
2)If a true hardware ervor occurs, the reader will continue to send the error code until a read plate command is
sent. This can cause confusion especially when using the Stack Loader and the error 8076 or “Loading Magazine
Empty” occurs. This error code may continue 10 appear if the release command, acquire command or other com-
mands than read plate (or read well) are sent. This will happen even if you have re-filled the loading magazine or
corrected the hardware error. This error occurs because the reader does not check for errors unless trying to read a
plate.

3. Arguments
Arguments are the additional features after the read plate command; for instance the mixing time, presence of the
Stack Loader, 1st and 20d wavelength. Arguments must be separated by spaces.

Arguments for the Stack Loader are either O<space>0  No loading/No stacking
1<space>1 Loading and Stacking
O<space>1 or l<space>0  Not accepted
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Appendix A

Sample Report Documentation
ri2-rab 'coel TTTO MICROFLATT REZADEF
A Ay e e e e OFERATOR _ __
FLATE 1D NQTES
IYTTEM CONFIGURATION PARAMETERS
—2‘:':‘========8===’88."8"8=============38’8333====’=I========8====28==38========
DATE FORMAT: (MM/DD/YY1/ DD/MM/YY
DATE: Month 04 Day 20 Year 1988
TIME: Hour 13 Minmute 47
DEFAULT ANALYSIS NUMEKER: by
FILTER WHEEL: Fosition #} 40% mm.
Fosition #2 419 nm.
Position #7 4T0 nm,
Fosition %4 490 nAm,
Fosition #9 9SS mm.

Fosition #6 658 nm.

GIT-RAD  Model TST0  MICROPLATE READEFR

SSa0Y e OFERATOR

B e R IR P PR

CONCENTRATIONS OF STANDARDS ( Format Number 7 )

I T R e S S e E I S E S I E T I R R e I T S R T e T E R E N S T R I E S E N e E S EE S T NS ST T T
Standard Number Concentration Standard Number Concentration
STD # | 1.00%E 02 STD # --
STh » 2 S.00xE Q1 STD # -- -
STD # 2 2.50xE 01} STD # --
STD » 4 1.2%%xE 0O} STD # --
STD # S 6.25xE 00 STD # --
STD # 6 I.31xE OO STD # --
STD & 7 1.56xE 00 STD # --
STD » B 7.80xE-0Q1 STD # --
S5TD # ~-- STD # ~--
STD & -- STD & --
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A Y L o o e e CFERATOR . - e e
FLATE ID o NQTES
FORMAT NUMBRER T
CEEECTICSrEE S EESSZ IS ESSSSSEECSSEZ SIS SS oSS SSSSESEESSNSSSZr=SES=SSSSSSss=
1 2 3 4 b ) 7 =] 9 10 11 12
80t S0Z SOT SN4 S05 S0 SO7 S08 ... cee e

SO1 S0 SOT S04 SOT S04 SO7 SUB ... cee e
SOl S02 SOT S04 SO% S0us SO7 S08 ... cee o eae
SG1 S22 SOT S04 S0OT SO6 S0O7 S08 ...
XOi X022 X022 X084 X0O%  X0e X007 X008 X9 xXio (1}
XGOl o X022 X002 X004  XOT  X0se X0O7 X008 X009 X100 X1l
X01 X002 X02  X04  X0F  X06 Xx07 X08 X09 X100 X1l
XGf X022  XO0T  X04 XOT X0e X007 X08 X009 X100 X1}l

ronmmoOm?DdD
I mom o mom o

[ BLANEK 3] SAMPLE NO. X0l STANDARD NO. SO1

BI0-RAD Model T¥50 MICROPLATE READER

BB SAY e ————————————————————— OPERATOR o o e
FLATE ID e NOTES 3

RAW DATA REFORT FLATE NUMBER 8 ' DATE 04/20/88 TIME 15:40
==3888'83===S=====3SS”SS-’-"”’IGSSS.ISSI’I88-'-"'.--‘.----’8:-38388.3=3=====

ANALYSIS 1 FORMAT 2 Measurement 30%5nm. Reference &I%nm.

1 2 I 4 b & 7 8 9 10 11 12

A 0,013 1.828 1.034 0.716 0.4%0 0.269 0.1%7 0.084 0,051 0,030 0,021 GL,02T

2 0,009 1.8%2 1.034 0.707 0.4%4 0.271 0.1%3 0.087 0,051 0.032 Q.02 0,027

c 0,006 1.819 1.007 0.702 0.4%% 0.262 0.1%0 0,082 0,036 0,043 0,017 0,018

D 0.011 1.823 1.037 0.714 0.4%9 0.270 0.1%52 0,085 0.0%0 0,033 QO,020 0,024

E 0.011 1.802 1.033 0.718 0.461 0,268 0.153 0,086 0.049 0,029 0.018 0,020

F 0.009 1.798 1.023 0.717 0.4464 0,268 0.1%52 0,084 0,047 0,029 0,019 0,020

G 0,012 1.806 1.023 0.706 0.4%6 0,270 0,152 0,085 0,049 0,033 Q022 Q.028

H G010 1.79% 1.001 0,699 0.4%0 0.261 0,147 0,080 0.046 0.030 O.019 0,021



zI2-RAD Model TESO  MIZROFLATI FEATEFR

A S AY e e QFERATOR e e e
FLATE ID __ ______ e ——— NQTES
ANALYSIS NUMERER | DATE ©4/20/88 TIME 1{%:45
=======82238'8=8=8=S=SSI-IBI'SBSSSS========'.3=8===:‘8==8=======:====== SER=E=S===
Format Number (1-9) 3 Elank(Eachl/ First Plate Time Delay Yeg /(Nol
Time 000 (min:sec)
Print Reports(Yesl/ No Single /f{Dual lWavelength Absorbance Delay VYes /{Nol
Absorbance {Yesl/ No Absorbance Value O, 000
Matrix {Yesl/ No Measurement Wavelength [Abovel/ Halow abs. value
Limit {Yesl/ No [40T1415 450 490 S9T 455 Well: (AIJBR CDEFGCH
E.alustion {resl’ No {132 2 4 S &
Reference Wavelength 789 10 13 12
Matrix Maximum 2.000 408 415 450 490 TS95(4TS]
Upper limit 1,800 Multiple Readirgs Yes /[INcl
Lower lim:it 0.030 Auto Mixing (Yesl/ No Number of readings 1
Interval 0:00 (min:isec)
SI0-RAD Meodel TSSO MICROFLATE READER
RS B AY e OFERATOR _________ e
FLATE 1D o o oo NGTES :
ALSQREBANCE REFPORT PLATE NUMEER 8 DATE 04/20/88 TIME 1%:40
====2===’=SI-‘:-'--.-I--.--.-.-SI38'."S'8388888’83'..-8’-’..'I.SBISISSSC======8
ANALYSIS 1 FORMAT 32 Measurement 40%nm. Reference 6SSnm.

Blank 0,010 S.D. 0.002

1 p 3 4 -] ) 7 8 9 10 11 12
Q.003 1,818 1.024 0,706 0.440 0,259 0,147 0,074 0.081 ..0ve tveee conos
=0.001 1,842 1.028 0.697 0,844 0.261 0,14 0,077 0.081 ...vv vovue sann.
—0.004 1,809 0,997 0.692 0.44F 0.252 0,130 Q0,072 0,086 cevel viere caens
0,001 1.813 1.027 0,704 0,449 0,260 0,142 0,075 0.080 ..icve cvvce crnes
Q.001 1.792 1,023 0.708 0.431 0.2I8 0.143 0.076 0.039 0.019 0,008 0,010
~0.001 1,788 1.013 0.707 0.43%4 0.2T8 0.142 0.074 Q.037 0.019 0.009 0,010
0.002 1,796 1,017 0,696 0,446 0.260 0.142 0,07F 0.039 0.02T 0,012 0,016
0.000 1,785 0,991 0,689 0.440 0,251 0,137 0,070 0,036 0.020 0,009 O, 011

GmTmonnmp

-~
——



.0-RAD Model TSI MICROFLATE READER

ASSAY

------------------------------------------- CFERATOR __  ________. e
FLATE ID e NOTES
MATRIXYX REFORT PLATE NUMEER 9 DATE 04/20/88 TIME 1%:40
- -+ -+ 2 3 2 2 3 2 Tt F 1YL =========3=======:======’=============:====:
ANALYSIS o FORMAT 3 Measurement 405nm, Reference &5%nm.
Zlamk  Q.010 S.D.  G.o02
1 2 = 4 =] 6 7 8 S 10 11 12
A ] 9 ] 3z 2 1 Iy) ) O . .
B - 9 g z 2 1 0 O O
C - 9 4 > 2 1 O 0 (y) . .
MATRIX MAXIMUM D ] L 5 > 2 1 0 Q 0 . . .
ABSOREBANCE 2.000 E Q 8 ot z 2 1 O O 0 ) 0 0
F - 8 g It 2 1 %) O O O O O
G Q 8 o1 3 2 1 0 Q ) ] G e}
H 0 =] 4 = 2 1 Q 0 %) Iy O e}
BI0-RAD Model TE50 MICROPLATE READER
T =] = ) OPERATOR _ o e
FLATE ID o NOTES :

LIMIT REFQORT FLATE NUMEBER B8 DATE ©4/20/88 TIME 15:4Q
T S I N I T e I N I E I E R R R S I R R S T I S E A N E R AN S E N S E T ES ST EEEEEEIRBRITISI SIS RE=R
ANALYSIS FORMAT 2= Measurement 40%nm. Reference &£5SSnm.

Blank 0.0Q10 S.D. 0Q.Q02
i < 3 4 -1 6 - 7 8 19 {1 12
A - + » » * » » » - . . .
UFFER LIMIT B - + - » * » * » - . . .
ARSORBANCE 1,300 c - - » » » » » » - . .
D - + » * » - * * - . . .
LOWER LIMIT 13 - + ) » » » 0» » - - - -
ABRSOREANCE 0,050 F - + * * * - * * - - - -
G - + » » » » » » - - - -
H - + » » - - - »* - - - -



Z13-FRRC Model TSSO MICROFLATE REGDEFP

aSsaY _____ e e QFERATOR ___ L

FLATE ID o mcm—eeo NQTES :

EVALUATION REFORT PLATE NUMBE# 8 DATE ©4/20/88 TIME 1%:40

======28=3=‘8=====..-3-.’=-.‘8===========’=.========388':”3”8332"’.8833882233
ANALYSIS FORMAT 2 Measurement 40%am. Reference 6%5%nm.

Linear Regression Analysis: Slope 1.74xE-02 Intercept 1.28xE-01 "r" 0,990

MEAN s.D. %“L.V. CONC.
Rl ani: Q, 000 0,002 8, 4 *, 28 E e
STD 1 1.821 0,019 00,81 1.00%E 02
5TD 2 1.018 0,014 01,323 T.O0%E Ot
STD = Q. 700 0. 006 00,92 2.50xE 01
STD 4 0.44% 0,004 00,87 1.28xE 1
STD S 0, 2%8 0, Q04 01.58 6., 294E, OO
5TD b 0,147 Q. 00T 02,06 Z.TIxE QO
STD 7 0,075 Q. 002 02.79 1.S6xE Q0
STD 8 0,042 Q.O0T 04,49 7.80%E-01
SAMPL 1.790 QL. 00% OO, 2 S.EIE O}
sAaMPL 2 Q.879 0,164 18,67 4, 30%E QY
SaMFL T 0, &89 0, Q00 00, 00 F.2IHE O
SAMEL 4 0,448 0,006 0L1.37 1.87xE
SAMFL § 0,257 0. 004 01.54 7.38%E OO
SAMPIL. & 0,141 0,007 01,92 7.81%E-01
SAMFEL 7 0,074 0,007 03.57 *, RasE *»
SAMFL B8 0,078 0.002 03.97 *, nenE #e
SAMFL 9 0,020 0,002 09, 7% *, nu E ww
SAMPL 1O 0,010 O, 02 18.273 *, RuxE #*n
SAMFL 11 0,012 0003 24,44 *, #uE #n

30 790 90-0745



