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Bio-Rad Lite SCience Group 
Laboratories 2000 Alfred Nobel Dnv3 

Hercules. California 94547 
Telephone: 510-741-1000 
Facsimile 510-741-5800 

23rd May, 2017 

To Whom It May Concem: 

Authorization Letter - Theera Trading Thailand ~ 

This is to certify that Bio-Rad Laboratories Ltd., a company incorporated in Thailand and 
having its principal place of business at 1Sl and 2nd Floor, Lumpini I 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 

• 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/contracUpurchase 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 l~Sl!~~ '-=::::::...., 
=<... ~ -'. 

For and on behalf of f>~1jllJ 1) ~.::.:'.._m -" 

Bio-Rad Laboratories. Inc. 

/' 2~'Ul1.J 2) ~m:NL .­
~~~? c.~~q..... 

Name: L{i;8' Boyd 7 ---~ "---­

Title: Senior Vice-PreSident. Globa Commercia erations -.Asia '" , - ..------.----."
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On the Mark for Cost-Ettecll _ and Reliable bsorbance Detection 

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	 Be!'letit 

Onboard software. featuring an intuitive user ,- interlace, preset 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 

0-Automatic calibration before each reading 

@-BUilt-in, variable-speed plate-shaking capability 

Ability to read flat-, U-, or V-bottom 

microplates or 8- or 12-well strip plates 

4 Single and dual wavelength detection 

[I}-Motorized door for plate loading and retnevaJ 

Multilingual interlace, LCD display, and reports 

(English, Japanese, Chinese, and Russian) 

Fast plate reading - 6 sec at single 

wavelength detection 

Fast or step modes 

r:;l Self-diagnostic capabilities to detect 
L2.r lamp burnout at startup 

USB2 port tor optional external computer ITB- control (with Microplate Manager-3 software, 
PC or Mac) 

• Automatic control of detection. data formats, 
and analyses 

• Data storage and reports for most complex 
photometric applications 

•	 Easy configuration, storage. and application 
of customized protocols 

• Minimum intervention during testing of 
food-related samples 

• Instant documentation of real-time data 

• Accurate and reliable measurements 

• Accurate absorbance readout for entire weI volume 
• Minimum variability of assays for different sample 

and reaction types 

• 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 JocaJized regulatory requirements 
and communication standards 

• 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 

Reports with Checkmark~ reader 

performance vali ation kit 
.. , .~ '.'. .'.' 
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Specifications	 Ordering Infonnation 
WaveIeng\t:l.(anQ8_ 400-750nm Calalog ~	 Descnpllc<l 

Photetretr<: methQOS -;'0;~(J{ ;.:.. Wd'''''''''Jtn-~ 168-1 , 30	 iMarl< Microplate Absorbance 

Reader. 100/240 V. inclJ<iesf'ho:omotnc rang.;	 0.0-3.500 9 ........ 4 Mers (415. 450. 490. 655 rm).
 
10!.. 8and\",d\.'1 plate 5haker. onbOard sollware
 

and thermal pnntet. one roll

~1.0% trom 0.(}-2.0 co: ~2.0% from 0.0-3.0 00 

pnntet paper. USB2 and power 
=1.0" Ot 0.010 !rom O.OOG-J.Oi'..o 00 at ~90 nm cables I Jlst.r\;.ctJQnS 

, 68-' , 35 iMarl< Microplats Absorbance 

Reader With Microplate
 
Resolu11()f1 00010 13
 

1.0% ()( 0.005 00 trom 0.(}-2.0 00; 1.5% trom 2.0-3.000 

Manager Software

0-l..J<JhtSOUtCe Tungsten halogen "'mil i20 IV,. 3,()()() hr Bvetage lifetime 

Mac IS a traaemark 01 Apple Inc. F'holocJ<tleclOrs	 Si!;con cnol~ 8 measurement. 1 reference 
14 

Flters	 15 
Read time	 Fa>! mode: 6 sec::ll Slnry.; ,... "'''len<jL'1 6
 

10 sec at dl;aJ wavelengtt'.
 
Step mode: 15 sec al single wavelength.
 
25 sec at dual wavelength
 

3 Soee<!S: low moO. ""J'1: dural",," 0-999 sec 17 

Wann-up trna	 3 min .~ ~ C()rnrr! 
Inlllfchalll1e1 vanalion	 ~ 1.0% 01' O.OOS trom 0 to 3.0 00 

Stability and drdt (at 490 nm) ,;0.01000 at 00 = 1 al 490 nm s'lgle wavelength	 ...~.~ " .."r 

Data output	 OnbOard graphical thermal PMt&' Bnd USB2 Interlace .- ' .... ,' .. 
with PC 01' Mac data slations 

~ 

Data ste<age	 CaJenoarICiOC< tuc.cnon: 64 assay prClOCO" '1 181 
.- ---.....-- .....----- .-.- •• • ...v "'_"""., ••".~ -.J

Mul!janguage SUpporl 4 I~age ROM capacity. LCD IndlCalion Sl:ppor1ed; 
pmtout rBj)OfT suppor1Bd 

DimensIons rN • 0 x H)	 34.6x37.7.16.4cm(13.a.14.8x6.5") 

Weight	 5.5 kg (12Ib) 

e'~il......~...."~il 
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Description 

The iMark™ MicropJate Absorbance Reader (catalog # 16R- J130) is an eight-channel. vertical pathlength 
photometer that meaSLlres the absorbance of the contents in the wells of a 96-well microtitration plates. It can 
perfonn 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 thennal 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 Open/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. 

1 



Microplate Absorbance Readers and Accessories 

Instruments and Software bio-rad.com/microplate 

Microplate Absorbance Readers and Accessories
-? .-.' .... 

<- C I:::,- ~ '. 
Instruments and Software (l,nmJ n = - ...­

....JillL" :n==:42r!!·~·......~ .. ·· .. :.. ·~ 
iMark~ Microplate Absorbance Reader 1 

::,,-'~ 'I "' .... /1(,1." ~~-
r',··;' ':'; ", ' 

n11S reader offers a preprogrammecJ validation protocol and a
 
buill-In printer. The Instrument can be used as a stand-alone
 
render 0( colllroHeo by " PC Dr Ma.; '; .til M"·.ru~ldl' MJr ' 'd'" '. 6., 20-.1 !
 \­

", ;" .....""rf'. 

software. and ccmes with six standard i'lbsortJ,anre Ii ers ; ~:) 

450. 490 595. 655 and 750 nm. Five aOOIIIOf'",,1 "Il"'~ alt . 16
 
avallabltl(405. 540. 550, 570. and 630 nm) as well cuslom
20.2 
fillers at 5 nm Intervals from 400-750 nm on request. 

• Ability to rend flat, U·. or V-bottom microplates or b- or • Multilingual Interface and LCD display (English. Japanese 
12-well strip plates Chinese. and RUSSian) 

Automat:c calibration before each readln9 JJ 
Variable-speed plate·shaking capab,lity 

Ordering Information 

Catalog ~ DescnptJon 

1081130 iMark Microplate Absorbance Reader, lOUi~4U V Includes b ,,"ers 1415,450, 49'J, 595. 655. 750 nm\, 
00"-" pima shaker, onboo,d SCtIWa!'8 ano L'lermal pnnter. one roll pnnter paper, USB2 and power cables 

1681135 iMark Microplate Absorbance Reader with Microplate Manager 6 Software. iQ( PC and MAC 

Accessones 
1660495 8-Channel Professional Adjustable-Volume 20-200 ~I Digital Micropipet, pkg of I, 8-channel 

20-200 ~I adjustable-volume ""crepipel Ir1clutjes volume lock n1echanism, cuMld lip eJector. 
rQI8ltng mamtold. tully autoclavable 

1686940 Checkmarl< Reader Performance Verincation Kit ,"duces uc..<.Qf1:JafX;a cal;brahon plale. Cl1eclrnark~ 
1682230 10/00 Kit for iMark Microplate Absorbance Reader. H'lcludes ~ 1686940. 10/00 protocols, ~ 

~;j~tl. , , q~tl 

With liS monochromator design and spectral scanning featuree
 
(which eliminates the need for fi~ers), thiS spectrophotometer ~
 
can trnd the best wavelength WIthin a broad range for any ~
 

photcmetllc application. The xMark spectrophotometer can ~
 

read <III standard microplates, from 6- to 1,536-well formalS, and
 
can perform a 'MOO range of end-point and kinetiC applications
 
wrth spectral scanning within low LN to ln1raed wavelengths.
 

Monochromator-based system for maximum opllcal
 
efliciencyand fleXibility In photometry reading
 • Includes Microplate Manager<'" software 

BUllt-1'l plate shaker with variable mixing direction and 
adjustable speed and incubator with programmable 

High-performance optiCS tor low· or high-density formats 

Imaging capabilities for pixel IntenSity data In a Single well 
temperature control 

or entire pl<lle 

,- " 

336 ; Microplate Systems 
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Instrument Specifications
 

19 Computer interface 

117 1 Plate shaking 

Data storage 

Warm-up time 

Photometric: Methods 

Photo detectors 

Ligbt source 

Spectral range 

Interference filters 

[ill	 Filter capacity 

Reading speed 

Indication range 

Resolution 

Accuracy 

Reproducibility 

lnter-cbannel variability 

Stab;lity and Drift 

2 Built-in Printer 

Line Voltage 

Power consumption (max) 

Dimensions (W x D x H 

Weigbt 

Operating Environment 

Storage Temperature 

USB 2.0 

3 speeds (lo\\', mid. high) Prol,'T:lmmublt: time rcriod: 0 - 999 ~conds 

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 otT.
 
Average lifetime oflhe banery shall be 5 years. -;
 

~,nn~ 1)	 · ···----~ 
3 minutes
 

Single and dual wavelength ,,~':,;" .~.~ ~
 

Rsilicon photudiodcs for measurement and I silicon p~otodiode for ~e~
 

Tungsten halogen lamp 20W with 3000 hours average 'lifetime	 - ,. 

400 nm to 750 nm ' .. 

Wavelength tokrance: ±3.0 run, Band width: 10 nm typically 

Fast Reading 6 sec. with single wavelength reading 
6

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. 

0.000 to 3.5 00 

0.00100 

± 1.0% or 0.010 from 0 to 3.0 00 at 490 nm 

± 1.0% from 0 to 2.0 00. ±2.0% from 0 to 3.0 00 

1.0% or 0.005 00 from 0 to 2.0 00. 1.5% from 2.0 to 3.000 

1.5% or 0.005 00 from 0 to 3.0 00 
""" fl~\'lIIi 

0.01000 at 0D=1 w~~ • 

f~ 
Thennal printer, pa~. 

Universal input: I ~ - 240 

\00 VA m.,. '\ 

,(T\ 
,.,. '" '\./) 
~~ reaJiln~'1:1e:J· .. ·...... ·.... ·........ ·.... ·.. ·· .... ·.. ·.. ·.... ~'IltJ
 

~., l~
 
i!) (;l..:J~e:J ,
. 

50/6'fz '" ~~1

O;f "'"0 · ····~@:..r 

346 mm x 377 mm x 164 ~~N6 U (;l,:j~e:J ~ ~~ 
5.5 kg 

15 

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

lOOC - 50°C. up to 90 % relative humidity without condensation 

39 

Xi 0 
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Software Overview 
Capabilities 

The iMark Microplate Reader has on-board software thal-aHQwsthe 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 

I.	 Tum 011 the instrument. Allow about 30 seconds for self-diagnosing. The instrument needs to warm up for 
about three minutes prior to reading a plate. 

2_	 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 protocol 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 Priming 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 Selling 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 CutojJSelling Procedure section 
on page 26. 

I I. 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 Sel1ing 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 
~'i:'~"'CI iI" 

),~ 111>,' 
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Desc.npnon Specifications OI'denng Accessones Kms 8. Reagenl't !'"Illers 

~ 

\NavelenglO range 400-750 nm ~
 
~
 

Pholomelnc range 0~500 ~
 

l.meanty S1.0% Irom 0.0--20 00: S20% trom 0.0--3~~~D4~(I
 
Accufac'y 51.0% or 0.010 from 0.QOO--3.DOO 00 al 490 nm 

Overview 

~-
'.'- ." 

~. 
~ 

O' 
~ 

Precl$lon , O~, or a aos 00 Irom a U··2 a00 , ~< from 2 0- 1 a CD 12 
ResolUtIOn 0.00100 

F,ller whe~1 capac,ty 8 

Plale shaking (3 speeds) Low. m,d. high 

Duration. sec 0--999 

Read I,me 6 sec al s,ngle wavelenglh. 10 sec al dual wavelengthS 

Dala outpul 
Onboard graphical thermal prinler and USB2 ,nlerface with DC or Mac data 
slahons 

Data stOf'"age CalenderJdock functJons: 64 assay pfotocols 

Mullilanguage suppon 4 languages. l.CO indication supported: pnntoul report supponed 

DimenSIOns (W x 0 x H). em 
(in) 

34.6 x 37.7 x 16.4 (13.6 x 14.8 x 6.5) 

\!Veigh!. kg (Ib) 5.5 (12) 

··fdf)·~··········n., 
~.~...... --......". 

d ~V%
 
(\'"a···········2·····················"~a 
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Chapter 1. Introduction 

•	 Major improvements in associating protocols and templates. 

•	 More Ilexibility in tagging outliers in replicate sets. 

•	 Up to 12 ditT~rent assays on one plat~. each with its own blanks. cOlltrols. and 
20.11	 standards. 

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

•	 External standards and standard cur.·c checking. A quantitatin: method for 
20.1	 comparing two standard cur.·cs is no\\' available. A statistical analysis of the 

eompilrison is provided. 

•	 Improved display of graphics reports such as standard curve and kinetic zoom. 

•	 IncubatOr temperature adjustments as small as 0.20 C. 

•	 Improved handling of multi page printouts for larger plmes. 

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

•	 Fully integrated simulated scanner for demos and practice runs. capahle of
 
producing simulated data.
 

•	 Complete reading protocols. Reading parameters, plate template. analysis
 
options. and print senings may be saved lor repeated applications.
 

•	 Auto-scaling of kinetic data in Kinetic Zoom Plot \\indows. . '<J£ --- ­,	 ,~ 

", .-:>.' _.. " 
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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). 

20.1 Microplatc Manager 6 provides the following types of curve fit options: 

• Linear 
. ~. '<~- .. S"'-­

• Zero-intercept Linear 
ft~\Jll.l 1) ____ 

• Semi-Log 
f.I~1 ... '~ ."'... jl\"I"{"it\l ~ ....... :o.u~ ~
• Log-Log 

• Quadratic ~ .. 

• Log-Logit 

• 4-Parameters 

• 5-Parameters 

• Cubic Spline 

• Point-to-Point 

To perfonn a curve fit and display the curve fit f(x)
 

plot on the screen click on the Curve Fit Plot Line,3r
 

icon and select the desired curve fit by clicking on the Zero-intercept Linear
 
Choose Fitting Function icon.
 Serrli-Loq
 

If a transfonnation has been applied to the template, then Log-Log
 

the values plotted in the standard curve will be the Quadratic
 

transfonned values. Logit-Log
 

• 4-P3l'3moetersThe mean value of the replicates of the standards, and not 
the individual values, are used in the calculation of the 5-Par3meters 

standard curve. Cubic Sp~ I 

.• po~t~~~~int~__~ 
00 _" 
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Analyzing Data Using a Standard Curve 
,	 --_....... _.. -_._---_._-­

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 Fining will Fail. 

Interpolation Using a Previous Standard Curve 20.1 

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 d~sired. 

The Import Curve feature allo\\;5 users to run a plate containing only samples and
 
detennine concentrations from a previous standard curve file.
 

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

I.	 Click the Curve Fit Plot icon on the main tool bar. 

2.	 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. 

4.	 Select the plate with the imported 
standard curve. 

A standard curve will be drawn and the samples 
for the current plate will be interpolated using 
this imported curve. 

5.	 Click on the Report icon on the main 
toolbar to view the Table. 

Make sure concentration is included in the 
Sample Table by clicking on the Select Table 
Columns icon. Enter a concentration unit in 
the edit field on the Info Window in order to 
have concentration unit included in the report. 

Window
 

Current Plate
 

•	 checkmark std plate lin regres.sion.mpl 

•	 linear 

Zero-intercept linear 

Semi-log 

log-log 

Quadratic -
logit-log 

-l-Parameters 

S-Parameters 

Cubic Spfine
 

Point-to-Poirt
 

It is possible to import more than one standard curve for easy comparison
 
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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