




















Bio-Rad Life Scierice Group

Laboratories 2000 Alfred Nobe! Driva
Hercules. California 94547
Telephone: 510-741-1000
Facsimile: 510-741-5800

23" May, 2017

To Whem It May Concern:

Authorization Letter — Theera Trading Thailand | 23|

——

This is to certify that Bio-Rad Lahoratories Ltd., a company incorporated in Thailand and
having its principal place of business at 1% and 2" Floor, Lumpini | Building, 239/2
Rajdamri Road, Lumpini, Pathumwan, Bangkok 10330. Thailand (*Bio-Rad Thailand"), is a
wholly owned subsidiary of Bio-Rad Laboratories, Inc., located at 1000 Alfred Nobel Drive,
Hercules, California 94547, USA.

We hereby confirm the following:

- Bio —Rad Laboratories, Inc. is the sole manufacturer and supplier of Bio-Rad Life

Science Group products. 23 a

- Bio-Rad Thailand, and its authorized distributor, Theera Trading Co., Ltd., with a
registered office at 64 Charan Sanit Wong Road, Charan 13, Bangkokyai, Bangkok 10600,
Thailand, are the authorized suppliers of Bio-Rad products in Thailand, and is authorized
to import, stock, market, supply, sell, install, distribute, service, maintain and extend
warranties for all Bio-Rad products, and to quote and submit tender documents,
clarifications, and to negotiate the sale and supply of Bio-Rad products.

» Bio-Rad Laboratories, Inc. guarantees its support to Bio-Rad Thailand and Theera
Trading Co., Ltd. by maintaining the continuity of supply of Bio-Rad products if a
tender/contract/purchase order is awarded to Theera Trading Co., Ltd. and/or to Bio-Rad
Thailand.

+ This authorization letter is valid for 24 months from the date of | issuance. R

For and on behalf of
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iMark® Microplate Absorbance Reader B

On the Mark for Gost-Eftective and Reliable Absorbance Detection

HIBN!

The iMark microplate absorbance reader is an economical, high-performance solution for a wide range of

photometric applications. The iMark reader represents the next generation of Bio-Rad's popular Model 550

and Model 680 series microplate readers. For over two decades. Bio-Rad absorbance microplate readers
have hit the highest marks for reliability and efficiency in thousands of laboratones around the world.

Feature

Benefit

Onboard software, featuring an intuitive user
interface, praeset or customized end-point
and kinetic analysis protocols, powerful
curve-fitting routines, and statistical analysis

Test protocols and reporting for transmissive
spongiform encephalopathies (TSEs), such
as BSE (bovine)

| 2 =Integrated thermal printer

E:!-Automatic calibration before each reading

17 Buitt-in, variable-speed plate-shaking capability

Ability to read flat-, U-, or V-bottom
microplates or 8- or 12-well strip plates

! 4 IL Single and dual wavelength detection

E‘Motorized door for plate loading and retneval
Muttilingual interface, L.CD display, and reports
(English, Japanesse, Chinese, and Russian)
Fast plate reading — 6 sec at single
wavelength detection
Fast or step modes

_ Self-diagnostic capabilities to detect
lamp bumout at startup
USB2 port for optional extemnal computer

19 = control {with Microplate Manager® software,
PC or Mac)

Reports with Checkmark™ reader
pe(f_qrrgggggﬁ \@]I ation kit

= Automatic control of detection, data formats,
and analyses

» Data storage and reports for most compiex
photometric applications

= Easy configuration, storage, and application
of customized protocols

= Minimum intervention during testing of
food-related samples

a |nstant documentation of real-time data

= Accurate and reliable measurements

= Accurate absorbance readout for entire well volume

= Minimum variability of assays for different sample
and reaction types

s Optimum assay and reaction conditions and
sample recovery

= Detection of reaction products with high specificity,
while eliminating background and noise

= Minimum environmental exposure

» Accommodation of localized regulatory requirements
and communication standards

s Rapid detection for precision in kinetic assays and
rapidly developing colorimetric reactions

= Fast reading or high-sensitivity detection

= Proactive and prompt maintenance

= Protocol customization and data reduction options
= Comprehensive data analysis

= Accommodation of various validation protocois,
including installation qualification and operational
qualificgtio IQ/0Q)
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iMark

- iMark MicroplateAbsorba‘_riceReader

Specifications Ordering Information
Wavelengih range _400-750 nm . . Catalog % Descnption
Photometnc methods Sirghe or dual wavesengtn = 4 | 168-1130 iMark Microplate Absorbance
Reader, 100/240 V, inchudes
.. PHOOmONICANgS Ge-35008 9] 4 fiters {415, 450, 490, 655 nm,
| 10 = Bancwiorn 13 om plate shaker, onboard software
o £1.0% from 0.0-2.0 OD; £2.0% from 0.0-3.0 0D aniginermal prnters one e
r— pnnter paper, USB2 and power
11 ‘... Accuracy =1.03s or 0,010 trom 0.0C0-3.600 OD at 430 nmi cables, nstructions
Reproducibility 1.0% or 0.005 OD from 0.0-2.0 OD; 1.5% from 2.0-3.0 0D 168-1135 iMark Micropiate Absorbance
— Reader With Microplate
’ Resoiution 0001 ODwm! 13 Manager Software
i&- Light source Tungsten halogen tamp {20 W), 3,000 hr average Htetime
e PriotodieteCtOrs Siicon crotomoces: 8 measurement, 1 reference Mac s atrademank ot Appietin,
| —uy
—1—?-! Fiters 8-positon fter disk ==t 15 |
Read time Fast mode: 6 sec at sngle wavelength _":‘_6
10 sec at dual wavelength = e S reay
Step mode: 15 sec at single wavelength, .t S -
- -
25 sec at dual wavelength 1 T— 1)<\ B i\ ~ .
Ptate shaking 3 spesas: low mid. mgh: duraton: 0-990 sec = 17| ORI I Liaiicinnsrnsennesmnrmnn s erasienss verreaaend

—_—
1 == Piate types

S6-well microptale; maximum piate height: 16 mm

Warm-up time 3 min o ,
Interchannel vanation £1.0% or 0.005 rom 003000 e e
Stability and drift (at 490 nm)  <0.010 OD at OD = 1 at 490 nm single wavelength \ ] a
Data output Onboard graphical themal pnter and USB2 ntertace e e e

with PC or Mac data stations
Data storage Calenoar/clock funchien: 64 assay protocors =4 18 §
Multlanguage suppon 4 language ROM capacity, LCD indication supported; AT TR D

printout report supported
Dimensions (W x D x H) 34.6x37.7x16.4cm (13.6x 14.8 x6.57)
Weight 5.5kg (121b)
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Bio-Rad
Laboratories, Inc.
l 24 |

Life Science
Group

Web site www.bio-/ad com USA 800 424 6723 Australia 6129914 2800 Austria 01 877 89 01 Belghum 09 385 55 11 Braxi 55 31 3689 6600
Cansda 905 364 3435 China 86 21 6169 8500 Cxech Republic 420 24) 430 532 Denmark 44 52 10 00 Finland 09 804 22 00

France 01 47 95 69 65 Germany 089 31 834 0 Greece 30 210 777 4396 Mong Kong 852 2789 3300 Hungary 36 1 459 6100 India 91 124 4029300
Israel 03 963 6050 Maly 39 02 216091 Japan (3 6361 7000 Korea 822 3473 4460 Malsysis 60 3 2117 5260 Mexioo 52 555 488 7670

The Netherisnds 0318 540666 New Zaaland 64 9 415 2280 Norway 23 38 41 30 Poland 48 22 331 99 99 Portugal 35! 21 472 7700

Russla 7495 721 14 04 Singapore 65 64153170 South Africa 27 861 246 723 Spain 34 91 590 5200 Swedsn 08 555 12700

Switreriand 061717 95 55 Talwan 886 2 2578 7189 Thalland 66 2 6518311 Unitad Kingdom 020 8328 2000

Buiietn 5670 Rev B US/EG
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iMark Microplate Absorbance Reader Instruction Manual

Introduction

Description S "R, S VT SO

The iMark™ Microplate Absorbance Reader (catalog #168-1130) is an eight-channel, vertical pathlength
photometer that measures the absorbance of the contents in the wells of a 96-well microtitration plates. It can
perform single or dual wavelength measurements and can report absorbance values to three decimal places.

The iMark reader can be programmed by entering commands through the membrane keypad to define plate
reading and data analysis parameters as testing protocols and select report types. Hard copy reports can be
produced by an optional on-board thermal printer or external printer.

The iMark reader can also be controlled by the Windows-based Microplate Manager® software (catalog #
168-9520) program, through its built-in USB 2.0 interface device. Microplate Manager software provides a
complete, user-friendly solution for protocol programming as well as data analysis, for all microplate absorbance
readers from Bio-Rad Laboratories.

USB Interface

The iMark Microplate Reader has a built-in USB interface. This allows external computers to control the
instrument. When an external computer is in control of the microplate reader, the printer and the membrane keys,
except for the Start/Stop and Oper/Close keys, are automatically deactivated, and the LCD display appears as
below.

Remote mode

The reader will remain in remote control mode until it is released or until the Start/Stop key is pressed on the
reader.

Built-in Printer

The iMark Microplate Reader has a built-in printer. It can generate all types of reports, including graphs and
kinetic plots.




Microplate Absorbance Readers and Accessories

Instruments and Software bio-rad.com/microplate

Microplate Absorbance Readers and Accessories

. r \— d -
Instruments and Software

12100 T VI T S RN

.:riiﬂark“' Mfcroplate Absorbance Reader A}I

This reader offers a preprogrammed validation protocol and a
puilt-in printer. The instrument can be used as a stand-alone
reader or contretiea by a PC or Mac with Microlate Manager - 6= _22 1_
software, and comes with six standard absortsance fiters 15 (72 |
430, 490 595, 835 and 75C nm. Five additionat fillers are \Ji
'—T"‘}- avarable (405, 540. 550, 570. and 630 nm) as well custom
filters at 5 nmntervals from 4CG0-750 nm on request.

= Ability to read fiat, U-. or V-bottom microplates or §- or

= Multilingual interface and LCD display (English. Japanese.
12-well strip plates

Chinese. and Russian)

« Autornatic calioration pefore each reading | 3

e Mane boterindatius

» Variable-speed plate-shaking capability

Ordering Information

Catalog # Descripton
1681130 iMark Microplate Absorbance Reader, 1007240 V. includes b fiters (415, 450, 490, 565, 655, 750 nm,
uilt-n plate shaker, ontoard software and thermal printer. one roll printer paper, USB2 and power cables
1681135 iMark Microplate Absorbance Reader with Microplate Manager 6 Software. for PC and MAC
Accessories
1660495 8-Channel Professional Adjustable-Volume 20-200 ul Digital Micropipet, pkg af 1, 8-channel
20-200 yl adjustabie-volume micrepipet ncludes volume 1ock mechanism, curved tip ejector.
rotlating mansfold, fully autoclavacie
1686940 Checkmark Reader Performance Verification Kit. nciuges absorance cakbration clate, Checkmark sof @ '
1882230 1Q/0Q Kit for iMark Microplate Absorbance Reader, ncludes 71686940, I1Q/OQ protacols 5
§ 7=
2 B D ST (RN 1573 A W
XL
Bl : (3 ."o e ,__"!4:{, VNS
xMark™ Microplate Absorbance Spectrophoto, gl 3 72 P DS ! [E— WU
™ STV P - = iy = SES . — " —— o —
2
L ]
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can find the best wavelength within a broad range for any 'j\},\
photometnc agplication. The xMark spectrophotometer can 4
read all standard microplates, from 6- to 1,536-well tormats, and
can perform a wide range of end-peint and kinetic applications
with spectral scanning within low UV to infrared wavelengths.

= Monochnromator-based system for maximum optical

- - - I - . —_— ~ s y
i~
With its monochromator design and spectral scanning feature® 3 d% 9 WW/ WONU
% - - L I O B T . 1 LRy Tegetraaanrneans
(which elminates the need for fiRers), this spectrophotometer = ' ~
q

efficiency and flexibility in photometry reading
= High-performance optics tor low- or high-density formats

= Imaging capabilities tor pixel intensity data in a single well
or entire plate

336 | Microplate Systems

* Includes Microplate Manager® software

= Built-in plate shaker with variable mixing direction anc
adjustable speed and incubator with programmable
temperature control

Far Mare intormal:an
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iMark Microplate Absorbance Reader Instruction Manual

Instrument Specifications

Computer interface
Plate shaking

Data storage

Warm-up time
Photometric Methods
Photo detectors

Light source

Spectral range
Interference filters
Filter capacity

Reading speed

Indication range
Resolution

Accuracy

Reproducibility

Inter-channel variability

Stability and Drift
Built-in Printer

Line Voltage

Power consumption (max)

Dimensions (W x D x H
Weight

Operating Environment

Storage Temperature

USB 2.0

3 speeds (low, mid. high) Programmable time period: 0 - 999 seconds

The most recent 10 data plates for end-point. most recent 2 data plates of 30
readings for Kinetic readings, protocol data and calendar/clock function shall be kept
in memory by a lithium battery even when the power is off.

Average lifetime of the battery shall be 5 years. ;“ € 7’-;?) 3

. LV FU I TSR e
3 minutes
Single and dual wavelength R [F)8) L\Y -

R silicon photodiodes for measurement and 1 silicon photodiode for wf’ s

....................................

Tungsten halogen lamp 20W with 3000 hours average Tifetime

400 nm to 750 nm Eong - S e
Wavelength tolerance: 3.0 nm. Band width: 10 nm typically

& filters

Fast Reading 6 sec. with single wavelength rcading s |

10 sec. with dual wavelength reading

Step Reading 15 sec. with single wavelength reading

25 sec. with dual wavelength reading

These times are minimum interval times between repetitive reads using onboard
KINETIC protocol.

0.000to 3.5 0D

0.001 OD

+1.0% or 0.010 from 0 to 3.0 OD at 490 nm
+1.0% from 0 t0 2.0 OD. £2.0% from 0 to 3.0 OD

1.0% or 0.005 OD from 010 2.0 OD. 1.5% from 2.0 to6 3.0 OD
1>%or000>ODtrom0to30(2D m /Q v
e et R A D
OOIOODalOD—Iwgk 3 z wreaoana ........................... po— i
fd‘k \/ o

Thermal printer, Paﬁa'

m@ 240

;(\
Vo

’

Universal input:
100 VA max.
346 mm x 377 mm x 164 m MR
5.5ke

15°C - 40°C. up to 90 % relative humidity without condensation

10°C - 30°C. up to 90 % relative humidity without condensation

39
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GREE
Software Overview
Capabilities

The iMark Microplate Reader has on-board software thataHows the user to set the plate reading and data analysis
conditions, to save these settings as a test protocol, to read a microplate under this protocol, and to print reports
from the built-in printer. The software communicates through the 4-line, 20-character LCD and is controlled
through the instrument’s membrane keypad.

The software has three different protocol types: End-point analysis, Kinetic analysis, and Checkmark validation.
The Checkmark validation function is used only by the administrator to verify quality control.

The display shows the current mode. The user can choose between these protocol types, or can press the Memory
Recall key to use the current protocol type.

Quick Guide to Reading a Plate | 7

1. Turn on the instrument. Allow about 30 scconds for self-diagnosing. The instrument needs to warm up for
about three minutes prior to reading a plate.

o

Upon power up, the login screen will appear. Enter the login password (initial password: 00000), press
Enter.

3. Program a protocol for your assay. See page 22 for information on Editing a Kinetic protocol, or page 25
for Editing an End Point Protocol. Make sure filters installed correlate with information entered in reader
firmware.

4. Select the protoco! of choice, if programmed. See the Memory Recall section on page 21 for detailed
operation.

5. Review or print parameters set in the protocol. See the Editing End Point Protocol section on page 25 for
details.

6. Verify settings on Cutoff, Report, Limit, STDs, Mode, Mapping, and kit name parameters are as desired.

7. Protocol setting can be printed; see the Printing Reports and Protocols section on page 20 for
information.

8. All reports other than the raw data report require plate mapping. Set the plate map with instructions from
the Plate Map Setting Procedure section on page 33.

9. The Matrix and Limit reports require assignment of upper and lower limits. Set the upper and lower
limits in the Editing End Point Protocol Limit setting window.

10. The Cutoff report requires definition of the cutoff setting. Refer to the Cutoff Setting Procedure section
on page 26.

11. The Curve fit and Concentration reports require that standard concentration and locations must be
defined. Refer to page 29 for details on how to define the standards and the curve fit parameters.

12. Set the general reading mode (single or dual wavelength reading, plate shaking, read mode) following the
instructions in the Mode Setting Procedure section on page 32.

After warm-up is complete:

13. Press the “Main” key. The main screen appears on the LCD.

14. Carefully place the microplate in the reading chamber. Press the “"Start/Stop™ key to read

(29}
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> Y n T S y >0, Yot ¥ > > iMark Microplate Abscrbance Reader

iMark™ Microplate Absorbance Reader

Overview
-
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Descapbon  Specifications  Ordenng  Accessones  Kits 8 Reagentsg rilters tes  Docfents

3 g

Wavelength range 400-750 nm ,‘g\ ~
AN O‘.
Photometnc range 00-3500D '94 G
Lineanty $1.0% from 0.0-2.0 OD:; £2.0% from 0.0-3.0 &
Accuracy $1.0% or 0.010 from 0.000--3.000 OD at 490 nm
Precision 10% or 0 005 00 from 0 0-2Q 0D 1 5% from 2 -3 0 CD 12
Resolution 0.001 D
Filter wheel capacity 8
Plale shaking (3 speeds) Low. mid. high
Duration, sec 0-999
Read tme 6 sec at single wavelength. 10 sec al dual wavelengths
Onboard graphical thermal printer and USB2 interface with PC or Mac data
Data output
slatons

Data storage Calender/clock funcuons; 64 assay protocols
Multilanguage suppon 4 Janguages. LCD indicalion supported; pnntout report supported

Dimensions (Wx D x H), cm

Fe 34.6x37.7x16.4 (13.6 x 14.8 x 6.5)

Weight. kg (Ib) 55(12)




Chapter 1. Introduction

Major improvements in associating protocols and templates.
More flexibility in tagging outliers in replicate sets.

Up to 12 different assays on onc plate, cach with its own blanks. controls, and
standards.

More status bar and cursor feedback in templates and reports, including well
information and cursor positions.

External standards and standard curve checking. A quantitative method for
comparing two standard curves is now available. A statistical analysis of the
comparison is provided.

Improved display of graphics reports such as standard curve and kinetic zoom.
Incubator temperature adjustments as small as 0.2° C.

Improved handling of multipage printouts for larger plates.

Permanent tagging of user-edited or imported data on screen and in printouts.

Fully integrated simulated scarner for demos and practice runs. capable of
producing simulated data.

Complete reading protocols. Reading parameters, plate template, analysis
options, and print settings may be saved [or repeated applications.

Auto-scaling of kinetic data in Kinetic Zoom Plot windows. : : ' ' R
A Ve ..... ercarieens

o = o

ﬁq;; 3 fo § SRt NI K - RTO T ol

Z ) & &
ANIRld 5
hhfm ) 3
“ 3 i
1 i . St WU ‘E‘%

i, ‘ﬁ@*’/ "RADING
QRRITY) Wwes

.................................................

Q. n
1iS o e a4
JLICSENWIAN S

U



Analyzing Data Using a Standard Curve

Analyzing Data
Using a Standard Curve

The standard curve is a plot of the concentration of the standards you have
designated in the template (on the x axis) versus the readings from the instrument (in

OD units for an endpoint experiment (on the y axis).

b —

{

e Linear

e  Zero-intercept Linear

e Semi-Log
o Log-Log

e  Quadratic
e lLog-Logit

e  4-Parameters
e  5-Parameters
e Cubic Spline
e Point-to-Point

To perform a curve fit and display the curve fit Z
plot on the screen click on the Curve Fit Plot

icon and select the desired curve fit by clicking on the
Choose Fitting Function icon.

If a transformation has been applied to the template, then
the values plotted in the standard curve will be the
transformed values.

The mean value of the replicates of the standards, and not
the individual values, are used in the calculation of the
standard curve.

fy)

20.1| Microplate Manager 6 provides the following types of curve fit options:
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Linear

Zaro-intercept Linear
Semi-Log

Log-Log

Quadratic

Logit-Log
4-Paramaters
5-Parametars

Cubic Splin2
Point-to-Point




Analyzing Data Using a Standard Curve

e A i ot et e O

A minimum number of standards that pass certain criteria are required for each type
of curve fit. For the best results, always use more than the minimum number of
standards required to do the calculation.

If these requirements are not met, the Fitting will Fail.

Interpolation Using a Previous Standard Curve [y

It is frequently convenient to run one plate containing all the standards for a standard
curve and other plates having only samples. The plate may contain one or two or
more standards if desired.

The Import Curve feature allows users to run a plate containing only samples and
determine concentrations from a previous standard curve file.

To use the Interpolate from a Previous Standard Curve feature, read a plate
containing samples.

1. Click the Curve Fit Plot icon on the main toolbar. '1‘

9]

Click the Import Curve icon.
3. Choose the Standard Curve file you want to import.

Under the View menu, the current plate and the imported standard curve file are

displayed. WWMOW

4. Select the plate with the imported Current Plate
standard curve. ’ ® checkmark std plate n regression.mpl
A standard curve will be drawn and the samples | @ Linear
for the current plate will be interpolated using Zero-intercept Linear
this imported curve. Semi-Log
5. Click on the Report icon on the main Log-Lag —
toolbar to view the Table. Quadratic
) Logit-Log
Make sure concentration is included in the & Fiarnmekess
Sample Table by clicking on the Select Table e———
Columns icon. Enter a concentration unit in Cubic Spline
the edit field on the Info Window in order to , _
have concentration unit included in the report. ikl
It is possible to import more than one standard curve for easy comparison 1

between interpolated values for several standard curves.

The printed report will show only the samples and standards (if there are any) on the
current template.
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