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Wel c o memitcor cceheensywsrtes mr masiduralshoul d r e
this manual carefully, follow the mai
I temhmefecauti on notes. Pl ease read t
The sciammleudsed i n this maBfSwal -(cdamntlai
wavelength excitati-B802 aéwearvnegtleamigc é&)

excitation | aser source)’.

Cont ent

Section Overview
1. Importantsafetyinformation | In order to safely use thaicroarray scanne
system users sthoul d rg
| mportant "Safety |In
before installing or using the scanner syste
2. System overview Descr.i be t he Syst ¢
principle, expecte
technical .speci fica
3. Hardwarenstallation Describe the systen
i nst adtleagseogqundr. e me n |
4. Software Installation Descri be sdnatr syspean
install ation steps
5. BioScan Contr |Expl aisnysttleen and Bi
i nstructi on software operationsg
precaution notes.
6. Bi ol mage Anal|Explain the system
and, instructi|software operationgdg
precaution notes.
7. System mai amn Descri bes system m
failure inspejnotes, common probl




Technical owugpartt iaafdr mat

If you have any question or need help when installing or using the
microarray scannerplease contact Caduceus Biotechnoldgg. for

technical support in time. The contact method is as follows.
Address 9F-5, No.66, Shengyi 5tfRoad 1BiomedicalPark,Zhubei
City, HsinchuCounty, 302041 Taiwan

Website www.caduceuscomtw

Tel (technicalsupport/ products consultatign+88643,5790188
Fax +886 3 5790298

E-mail (technical support / products consultajion
info@caduceus.com.tw

In order to quickly and correctly provide.technical support or product
advice servicgplease prepare tHellowing information.
Serial number of thaicroarray scanngon the back side of the
instrument)
BioScan Control software version
Description_of the problem when installing or using the scanner
system.

Your-phone number, fax number andhail addres for contact.

Note:

Dualwavelength microarray scanner (HES01) is availabléor
532nm and 635nm modedsd thesingle-wavelength microarra
scanner (HEBSO02) is available in 532nm or 635nm modeéi€-

é BS02(G)/ HGBS02(R))
All models use the same version of control software, ant

operation is basically the same. This manual mainly uses thg¢
BS01 model as an example to carry out relevant oper
instructions. HEBS02 model does not support all operati
related to dualdsers, and no further explanation in thignual.
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| mportant safety i1 nformati on

Warning:

When users use or maintain the system, if not in accordance wi
contents of this user manuélmay result in product damage, data I¢
data anomalies amay suffer from laser radiation hazards, danger
voltage hazards and collision dangéthemechanical parts
Microarray scannas a professional equipment. Users should accep
take the user training course offered by Caduceus Biotechnolog

before using thenicroarray scanner

/\

l.Mar k <sy mb ol and meaning

mar k symbo mar k sy mbol m

Laser radi ati on

3 the | aser hazard

Vol t hagzea fadb e | : B ¢

el ectric .shock h




Warning | abel: P

IVD In-Vi tDrioagnostic d
REF Cat al ogue number
SN Seri al number

w Dat e of mhufactu
[j—i] Consult instruct

2Laser radiat i-0o'n

Microarray scanneis” equipped with two laser sources for exciting

fluorescencsg, the wavelengths were32nm and(or) 635nm,andset the
maximum laser output power o8hW. To avoid the risk of being exposed

to laser radiation when using the scanner, user must ttlesmver of
microarray scanndoefore using the scanner for scanning and analyzing
the fluorescent imageH user opens the scanner cover during the scanning
of fluorescent.images or doing the system test functeyssem will turn

off the laser source and the moving mechanical parts. User should not try
to change this setting in any way, otherwise the oiskeing exposed to

laser radiation when using the scanner.

3.Scanner cover
To avoid the risk of being exposed to laser radiation and collision risk of

mechanical parts when using the scanoser must close the cover of
7



microarray scanneduring the fluorescent detection and scanning. If user
opens the scanner cover during the scanning of fluorescent image or doing
system verification process, system will turn off laser source shopl
moving mechanical parts. Users should not try to chdimig setting in any

way, otherwise, risk of laser radiation being exposed when using the
scanner that may cause hazard or danmag®y also result in missing data

or abnormal data. Therefore, users should avoid opening scanner cover
during functions sth as fluorescence detecting/scanning and the system

verification process.

War ni ng: Do not ~al 'ow th
attempt to~echange the sc
wayot her wi's e, It wi | | C a

prodt warranty agreement

Warning: User is not all c
or touch, di sassembl e t|l
(exception i f noted in t
failure or violat iagm ecfme

4.Poweuply

Microarray scanneu ses 100 ~ 240 Volts AC, 50
Pl easie ensure that it matches the po
may cause risk of electric shock, or
hazard.

War ni ng:

Pl ease make sure that po




5.Wi r e gaeauwnndg

This system i s shipped to us3e0-¥ with

320.824mm( 1 8 AWMG)8 mUsers are not advised
speci fi @atoii@nst hteo ri sk of el ectric
scanner and acragating a fire h

The system through a power cord to

cord or the same specifidcati on, and

Pl ease ensurertd hes e apn@sw
suppl y. Ot her wi.s e, It ma)

damaging the<scanner and

6.Fu s e

There is a fuse in theicroarray scannawith spec. of U/GGFE3A /250V.

Users can change fuses according to specificatibns fuse holder is
located on the back side of scanner (above power cord connector).
Improper replacement may result in the risk of electric shock, even

damaging scannend creating a fire hazard.

WarnPhgase use the same
ri sk of electric shock, ¢

a fire hazard

/.Fan
The scanner has two cooling fans and two air inlets. It is forbidden for users
to block two fan outlets and two air inlets. Otherwise, the internal

components of the scanner will rise in temperature and damage the scanner

9
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and may even result in risk of etac shock and fire.

Warning: The scanner has two cooling fans and two
inlets. It is forbidden for users to block two fan outlets
two air inlets. Otherwise, the internal components of

scanner will rise in temperature and damage the scands

may even result in risk of electric shock and fire.
8Moving parts

Microarray scannefeatures the use of a rotary scan for fluorescence

scanning of microarraglides. Thus, before performing the fluorescence
Image scanning, user needs to loadstiteinto theslide holdemlaccording

to the instruction manual and thkede holdeiis loaded onto central axis of
rotation as specified in the user manual andstide holderotates rapidly

during fluorescent scanningser must close cover aficroaray scanner
before using the scanner for scanning and analyzing the fluorescent images.
If user opens the scanner cover during the scanning of fluorescent images
or doing the system test functiois.stem will turn off the laser source and

the moving mechaaal parts. User should not try to change this setting in
any way, otherwise the risk of being exposed to laser radiation when using

the scanner.

Warning:

Users are not allowed to remove the scanner cover or
change cover safety setting in amgy. Otherwise, user ma
be exposed to the risk of collision with mechanical p

when using the scanner.

10



9Mai ntenance
Only authorized ser wicroagayscarareear 8 Sma \

Mai ntenance related i nformation, pl e

Bi otechmal ogdyor more information, pl e

"Techni cal Support and Contact | nfor
Warning:

Users are not allowed to dismantle tbeanner shell o
touch or disassemble internal parts of the product (e

those specified in the manual), otherwise, ‘the pro

warranty agreement will be invalidated.

10T.ransport._, packaging and st
Microarray scanner s a-p rhe.gihsi on opti cal I Nspec
| odgstance transport I's required, t

protective mater ipalc kafeultdebe nisd & d mte
t hat transport process swialnlhnemot | ¢ amse
for .a short /di stance, you can move ||
t ool t h anicrogprayesvaeneftrsom bei ng hit or dr
h.andl ing.

Thipg oduct should be s#ldA@-d+ 4a5tACa atfdn
packawemtgi | ated interior and with to
hori zontally.
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11.Product labeling and standards

' spinScan Microarray Scanner

Power: 100-240VAC, 50-60Hz, <0.8A

AR

=1 (€

Bl EC-HEF GanbH,
Boricsharsos 18, AR163

ad Caduceus Biotechnologylne. ™~

9F-5, No. 66, Shengyi 5th Rd_, Zhubei City, Hsinchu
County, 302041, Taiwan (RO.C)
TEL- +886-3-5790188

Ity fveres conkerr: vt i whed

v 10 B0

Microarray scannemanufacturing, inspection after the product label
affixed to the rear of the scanner, the product label as shown above.
. ModelNo.. HC-BS01/ HG-BS02(G)/ HGBS02(R)
Serial No.: HC-BSxx-yymmddo00
A 1~6code: product codHC-BSO0Y HC-BS02)
A 7~12code: two codes for years arehchtwo codes for
monthand date.

A 13~ 15 code: seriaproductionwith 3 code numbers

The SpinScamicroarrayscanner is designed to comply with the following
EC Council Directives and product safety standards:
Application of Council Directives:
Conformity with the essential requirements and provisions of
Regulation(EU) 2017/746 of EuropeRarliament and of the council
of 5 April 2017 on in vitro diagnostic medical devices and repealing
Directive 98/79/EC and Commission Decision 2010/227/EU
Application of Harmonized Standards:
IEC 610101:2010/AMD1:2016 & EN61011:2010+A12019
IEC 610102-101:2018

IEC 613261 : 2012& EN 613261 : 2013
IEC 613262-6 : 2012& EN 613262-6 : 2013

12



IEC 6100063-2 :
IEC 610003-3 :
IEC 6100064-2 :
IEC 6100064-3 :
IEC 610004-4 :
IEC 610004-5 :
IEC 6100064-6 :
IEC 6100064-8 :
IEC 610004-11

2014

2013

2008
2006+A1:2007+A2:2010
2012

2014

2013

2009

: 2004

IEC 6060%1-6: 2010+rA1:2013
IEC 62304:2006

IEC 623661:2015/COR:2016
IEC 608251:2014

EN 13612:2002

ISO 152231:2016

12Di sposal

This" symbol on the product or package states that
product must not be disposed of with your other house
waste, and you are responsible for delivering this prody
waste electrical and electronic equipment recoy
collection points for disposalf the obsolete equipment.

Separation of waste equipment by collecting or recyq
helps to conserve natural resources and ensures
recovery is done in a manner that protects human healt
the environment. Disposal of discarded equipment of
product for recycling, please contact your local governr

agency or distributor.

13Education Training

13



Microarray scanner s ap rhe ggihsi on opti cal Il nspect
must r ecefiore atr alienasntgp rtowoi thboeu rbgyi nawhi c
aut hoernigzazendc®hsough rel evantthpar aac¢ hicmad

operational tfaimil nwa,t hnegeah i nwwe | bt pdrat i
and certificadadondwdtes s&dpr of essi onal
such as the medicecmkeseaanmheaer, engine

Thetraining woul dMichoarayszaenerustreaeivedvoih e n
updated.
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ChOl System I ntroducti on

1.1 Products fewarkireag principle
Il ntended wuse

1. Prbducts featur e

Mi croarrayaseamnerchip sdgnal det ect i
Through the scanner, .t can_ obtain
for miseldeoaBy agnal yzi ng s ammslaegdp oit st
fluoreslcemnttr sngtnla, 4t can quickly and
I nformati on about the. microarray i
support pbh achopmaeplicati ons. |t p |
devel opment and validation of biochi
Unl i ke convent ivonaitroamay scanosa r o saer a chaingit
preci si-omi,n fmesdhani sm for fl uoresc

simultaneously u p slides .Mion@accaly meammer o f S i
combi ned wiithte @aute&dbcus system, al

correctly focusselds osothbatsurf-adel bp¥

fl uor escenceprseicg kbbiesbspy swanneec ompat i bl e

birochip slide with rnditeh spfecid i al.i Dmi

of 25..1 N O0.2mm, and the tshdeck rmendds

t he compati bl e fluorescent dyes t h:

wayv e lsobdn hando635 nm.

1. Wo2Kking principle
The fluorescence signal detection principlenatroarray scanneis as
follows.

(1). Before carrying out the fluorescence image scanning, user needs to

15



load 6 slides into thaslide holderand load theslide holderon the
central rotary shaft according to the user instruction manual.

(2). When performing a fluorescence image scsiigde holderrotaes
rapidly. Microarray scanné realtime autofocus optical system
focuses the laser correctly on the surface of slide exuites the
fluorescent molecules to fluorescence. After collected by the autofocus
optical system immediately after formation of parallel fluorescent light
beam, and the emission of light filters by the receiving objective lens
to regather and form a flwrescent spot coupled to the optical fiber,
and finally into the photomultiplier tube (PMTThe light.intensity
received by PMTis proportional to the analog signal. This signal is
converted to a 16it digital signal by a digitato-analog converter
circuit and transmitted to the computer. After that, computer program
will convert fluorescent signalat-8 posi“ti on i nto a si
X-Y position of the sislides to build the scanned fluorescence image.

1. 1.n3t e nsdes d

Microarray scanneccan be used to obtain respon
emi tt ediidesf.r oBiyzi agat e strength of flu
comes from designing of mi croarray
accuramé obikart i wmmaf essi ontailc iuns eviotnrlioy

1.Rr odgeci fications

HCBSO01

(Dual wavelengtl{532&635 nm) microarray scanner
HC-BS @ L)

( Si mvgvelengt(532nm) microarray scanner)
HC-BS02(R)

( Si mvgvelength (63%ImM) microarray scanner)

Model

Scan esolution 2, 5, 10, 40rm/pixel

E x c i twavelengtim | 532nm/635 nm

16



Emissionwavelength

572817nm/ 670+15nm

Size of slide (W x H x

T)

251+0.2mm?3 76.0+0.5mm?3 1.0+0.1mm

No. ofslides peiscan

6 slides/run

Focus mode Re &Ilmdy na @i tdoocus
Two PMT (HC-BS01)

PMT sensors Single PMT (HGBS02)

PMT gain Adjustable rang&~100%

Laserpower 13+10% mW

Max scan area

66 Mms3 22 mm

Max scan speed

21 min/run @ 10m/pixel

Barcode read Yes

Dynamic range 010*
Sensitivity 00.2 fluorhm?
Image format 16 bis TIFF
Uniformity CV < 5%
Repeatability 095%

Scan precisiofior image

pixel location

Q1 pixel (10mm)

Size (W x D x H)

550(L) mn# 335(W) mnd 220(H) mm

Weight

<22 kg

17




ChO2 I nst ddldd dwdr e

2.1 Overview

Microarray scannecanonly be installedoy original authorized engineer

or user. Before install the hardware and software, user should carefully read
in detail and understand the installation requirement and steps noted in the
user manual. Users should also follow the manual installation steptye

to avoid damage to the scanner.

2. . Requirement of install ati on

2. ZTomputer workstation speci

Computer wor kst at imamoarsap@mesy s cami anmes |

as foll ows.

Operation system
AWi nd @ ®sb ipt of e sssgernaatli ng system
Har dware speci fications
ACPU:Intel Corei5-65000f equivalenior higher
Me mo: 16GBDDR4 RAM or more
(If there is a requirement for 2 um higbsolution fluorescent image
scanning, 32 GB RAM is required)
Mard di ssk0OTBapaci ty
AJSBinterface USB3.0
Misplay. 17-inch or larger color display,920x1080pixel resolution
AVouse:optical mousgUSB interface
Aeyboard:USB interface

18


https://en.wikipedia.org/wiki/Optical_mouse

2 . 2Power supply

Microarray scanneconsumes less thafOW and has a maximum input
current of 0.8A (with 100 ~ 240 Volts AC, 50 ~ 60 Hz of power supply).
To avoid the risk of electric shock, please use power cord provided by
qgualified manufacturer or the same specification to connect tela w
grounded electrical outlet.

2. En¥i ronment al needs

Microarray scannershould be installed.in a place that meets the following
environmental conditions.

Operating temperature requirements: 15€30

Relative humidity:30~85%RH at30°C

Installationlocation: indoor

Because the scanner is a precision optical instrument, please try your
best to keep the environment cledithe most recommended
installation and installation locatioaclean roonwith well controled

of temperature andumidity).

Mainssupply voltage fluctuations less than £10%.

Pollution Degree2 (Normally only nonconductive pollution occiirs

2. 5pdce

The si zmicroarfay stanner s a BOonum B &mI 2 2 0 mm.
When placing the scanner, please ens.t
the backplate and the wal/l and make
and backplane power connector, USB3. (

sides of t de bec avendr vselmaull at ed and
19



bl ocking the two fan outlets and t h:
components of the scanner will rise i
which may even result ie hdozardskTwofk
a clear head space above the scanner
compl etely or debris falling onto th
the scanner must be solid and f1l at,

2. Dihresues of consjiderati on

Scanner installation shoul.d be away
facilities or strawgl dnamgg ee¢q wi pfmeen td.,
The scanner shoul.d be installed a

vi bration equiipfnuegnets .such as centr

The scanner should, be used in a dr\
Do not share the scanner with many
., If it 1s consideredutrhatg dataa nii sn gl ¢
duet h® mo mpeormtear yf ai | ur e, iunssetrasl | araen
uni nterruptibl'e power system.
., In order to maintain the stability
software/ hardwar e t hat provi ded €
Biotechnology | nc . |, pl ease do not I nst

software/ hargdwaee aoasetthbyocdmanner s
vi oltahtee product warranty agreement

20



2.3 Receive Check

After opening the package, please check content of the package according
to the list in the packing box, and check whether the scanner has any
damage. Ifyou find any scanner damage or content items are not complete,
please indicate the damage on the receipt of the document or incomplete
items, and contact your agent or Caduceus Biotechnology, Inc.
immediately.

Please keep all packaging materials. If yoacha longdistance transport,

the original carton and cushioning protection materials should.be‘used to
re-package the instrument, to ensure that the transport process will not
cause damage to the instrument.

2.4Hardware systemintroduction

2.4.1Front panel

21



Warning:
Please confirm that the scanner is connected to the [
supply and then press the power switch to turn on
scanner and confirm that the power indicator LED
"ON" statusIf you cannot open the scanner power, plg
contact your agent or Caduceus Biotechnology Inc.

To avoid damaging the scanner, please confirm
scanner is turned off before removing the power ¢
(power indicator LED i®na "OFF' status).

2.4.2Backplane

Please confirm the receipt of the document on the scanner to identify the
scanner modeandserial numbeon thebackof the scannelf inconsistent,
please contact your agent or Caduceus Biotechnology Inc.

Warning:
To ensure the stability of USB3.0 signal transmiss
please install or wsthe USB3.0 fixing kit for engineer (¢
user to connect the USB3.0 signal cable to the batke
scanner

22



2.4.3Sidepanel

«—fan ol

Warning:

It is forbidden for user to block the air outlet of the two f
and the two air inlets. Otherwise, internal parts of
scanner will rise'in temperature and damagestanner
which may even result in the risk of electric shock and
hazard.

2.4.4Slide holder
Top view
sl i declhwled e

e hol der
ng/ unl oa:

POosition n
slii de hol d

23



Under ew

l ng shaft
Ni sm
bgl ass cay

| | d e o vY9esd

Side View

I t1 on

Notes

The bottom of thalide holdelis made of glass material. Users should

avoid collision and fall when using, otherwise it may damagslitie
holder.

The bottom of thalide holdelis made of glass material. Users should
keep it clean when it is used. Otherwise, the quality of thedhont

24



image scanning will be affected. Users should wear clean gloves when

using theslide holder

Cl edhde holderand whwei ng-faetet aomat er i al w
fl uor esamehrytd raorucs al cohol

Do not wuse any | 1 qui danohry darlroguasmno lc. s o
Users shoul dtheskdg oldexarrl yc ocil sewalnt t he
factory for cleaning aceording to

quality of fluorescent., image scanni
Users @ not arbitrarily disassemble any component orslide holdey

otherwise it may cause damage toshee holder

When a user | oad orsluind e alioslthdoeur ! «dl i
be confirmed that i nkaer8lni de icsompdn
removed bef oglei-dcel ofsaIndpetrh beswiiesdee t h e
holma&y be damaged.

Users do not | oad |1 quidl iode.clhhaltdaan
Use dry nitrogen to remove contami:t
t heswetdes

246Power. calbSBaOsagma l | I ne

Precaut I

5

on Notes
Users please use the original power cord or the same specifications.
25



247Sof t war e USBSIt ead H addri iowmne
har dware protection | ock

Themicroarray scannesystem contains two softwease

(1) BioScan Control

(2) Biolmage Analyzer
The microarray scannesystemis accompanieavith a softwarenstalled
USB flash driveand a hardware dongléfor related installation steps,
please refer to AppendiX). User must insert the dongle into the USB port
of the computer workstation in advance, otherwise the Biolmage Analyzer
fluorescence image analysis software will betble tobe executed. (See
Chapter 3 of this manual for details.)
Before installing and sing it for the first.time, users must first install the
hardware driver (only need to install once) and- set up 2 sets of COM
communication ports. Please refer to Appendix B for related installation
steps.

25Har dwar e i nstall ati on
. - . ¢

Step1:
Place thamicroarray scannenorizontally on a stable workbench and
make sure there is enough space on the back of the scanner and.the wall

26



Keep both sides of the scanner wedhtilated. It is forbidden for users

to block two fan outlets and two air inlets. Scana@d control
computer workstation should be maintained at an appropriate distance,
and confirm both the power switch is not turned on.

Step2:
Make sure the connection of power cable to the power connedioe on
back side ofnicroarray scanner

Step 3:
UsesUSB3.0 fixing kit to attach the USB3.0-signal cable touls#83.0
interface on théack side of the scanner.

Step 4:
Make sure thathte other end ofJSB3.0 signal lines connected to the
USB3.0 interface on the back of tbemputer workstation.

26St art.t he scanner system

Step 1:
Power on the computer workstation.

Step 2:
Turn onthamicroarray scannercheck if the power indicator LED is on
and the /scanner fan is operating normally.

Step 3:
If the microarray scannesontrol software, BioScan Control, is installed
on a computer workstation, you can execute it to confirm that the
scanner is properly connected to the computer workstation.

27



27Turn off the scanner systenm

Step 1:

The process execution of t he scann
Control software. When thel meRsuhe me
"EXI"T button to turn off BioScan Cont
not compl eted yet a n dc aynoucSlwadrkt "t o

button of Bi oScan Contr.ol softwar e
Step 2:

Tur n oitcrbarrday Bcanngr check 1 f the power L
scanner fan i1 s off.

Step 3:

Turn off thel computer workstation.

28



Ch03 Syst@®mtwasteal | ati on

3. vervi ew

The microarray scannesystem contains two softwase(l) BioScan
Controlfor scanning control an@) Biolmage Analyzefor image analysis.

Thefluorescent image scanning & reconstructodmicroarray-secannds
controlled by BioScan Control The realtime data. scanning-.and
transmissiorbetweenthe scanner and control computsrusing USB3.0
for datatransmission, digital image processiagd reaitime preview of
the fluoresceceimages reconstruction.

Since themicroarray scannegorovides fast and accurate fluorescent image
scanning and reconstruction of slides, users can use Biolmage Analyzer as
a fluorescence image analysis software or other compatible software for
fluorescence image numerical analysis.

Biolmage Analyzerfluorescenceimage analysis software provides the
following features:

Friendly'GUI interface for reading and displaying 16 bit TIFF image
files.

GenePix Array List File or MSK file.

Optical imagemulti-block circular array of fluorescespds.

Tiff image generated by the automatic selectiosliofe bits on the
fluorescencespots.

Adjustable mage brightness and contrast

Display the bar chart distributiasf the fluorescent reactioaf
wavelength$32nmand(or) 635nm

Display satter plot andM-A plot.

After the analysis is completed, the data can be stored separately to provide
users with followup analysis and diagnosis
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3. BibScan opentartalon i nterface

BioScan Controlsoftware has eadp-use and related fogroofing

features tavoid false operation, and the main window operation interface
Is shown below.

.2 BioScan
Control  Help,

) ? " =SpinScan Control System =

+ Scanning........ O
Qutput Path "\Uuuu(

Scan Mode ‘m..m (pre-scan) O_J

Laser Power Setting PMT Gain Setting
Green Laser Power [y
Red Laser Power ON
Slide Barcode
slide 01 | e s
Slide 02 3180701526 . . Ve
Slide 03 3180701065 o
Slide 04 3170710303 =5 L
|

Slide 05

—
slide 06 ’—

14:30:54 : Scan Process (03): Start Bio-chip scanning process...
14:31:12 : Scanning......
14:31:12 : Slide-image reconstruction process start..

O

Bi oScanm&ont wohdow operation int

Description

Image output and save directory
1 : [ \Output
Output Path ’\ Ut J and path
2 Senlade [10um 4| Scan modsetting

Laser Power Setting

Select laser power dioth green
and red channels

Green Laser Power OFF

Red Laser Power ON




PMT Gain Setting

. ) 75 % Set the gain value of
| 5 % photomultiplier tube (PMT)
Selection ofimagepreview and
5 channelofimage include "red"
RGB -
[R+G Channel - | and/or "greenthannel
xarn g ey Select slide (from 1 to 6) for
6 . . :
Slide No 1 -] image preview
v - Startscanbutton
8 STOP Stopscanbutton
9 EXIT Exit button
Slide Barcode
Slide 01 : ‘
Slide 02 : |
10 Slide 03 Display barcode number
slide 04 : |
slide 05 : |
slide 06 |
Preview Brightness —J— 2x
11 Show the area of preview image
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Show the histogram of the
12 Preview Brightness —Ji % Scanned Image area

Message

Show the current status and

13 related information
—
esean Conto, Version 11 (01506126 Versionof the BioScan Control

14 CgE\t/ ghste(c)ezolBC aduceus Biotechnology Inc. All Soﬁware
Display countdown timer

15 00:03:54 (scanning estimated remaining
time)

Not e:

The actual lao kizttdgonh @ a s & traebéobvmegtio et he

32Har dwlaseraglbi remenodoseandon
lo ¢ k

Thepeci . fdafcaddammut er wo rrkicsobreayscaoner us ed

syst esnthoaarse f ol | ows :

Operation system

AWi nda®sbit Professional operating s
Hardware specification

ACPU: Intel Corei5-65000f equivalenior higher

AMeamo r 6 GB DDR4 RAM or more.

(If there is a requirement for 2 pum higbsolution fluorescent image

scanning, 32 GB RAM is required)
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AMardd sk calpaB i ty
A U SiBerface USB3.0

Displdsagch or | ardoORIOC$»O e el drepbbawufi

Mo u:oet i ¢ al USBinteriace
A e y b pUSB idterface

Biolmage Analyzer fluorescent image analysis software requires a dongle
for installation and uséA dongle is shipped witthe microarray scanner
which must be inserted into the computer workstation's USB' port,
otherwise, the Biolmage Analyzer softwarannotwork. In that case, a
dialog of "hardware protection lockWill pop-up on thebox message
prompts.

3.3 Software Installation

When microarray scannesystem is shipped/ from the factory, relevant
software has already been installeccomputer If you install or reinstall

It by yoursel f, pl ease confirm the
correctly correspond to the localregional languémensurghatBioScan

Control interface can display fonts correctly and Biolmage Analyzer can
open Tiff image correctly (for example, when the name of path or file
containing Chinese).

3.3.1Bi 0 Sc an sditwanetinstall&tion

Step 1 Turn on the computer workstation.

Step 2 Insert the USB flash drive with software installation program into
computemworkstation.

C

St epBr3dsowse the USB flash drive direc
(\Set upBAT_Bi oScanControl), t hen e X el
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https://en.wikipedia.org/wiki/Optical_mouse

directory to instadlli ctkhet hbeatfcihl ef it @
i nstall gfioonrgliaded i nstallatiron ste
A)

n=h
SetupBAT_BioScanControl v | 43 | F= SetupBAT BioScanControl L
L))
EER A =~ 0 @
P +

setup.bat 1KB

B setup_BioScanControlGULexe 3KB

| 7] system.dat 2020/5/18 T 0... 2KB

ﬁ C:\windows\s_ystemSZ\_cmd_e e

Step 1: run the install program....

Step 4Welcome to the Installation Interfac€BioScan Contrqlthen press
ANext o butt on.

jkj.' BioScan Control - InstallShield Wizard @

Welcome to the Installshield Wizard for
.2 BioScan Control

Yot

| The InstallShield(R) Wizard will install BioScan Control
on your computer. To continue, click Next.

WARMNIMNG: This praogram is protected by copyright law
and international treaties.
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St el 6 ciNetkli et tioBe tBa bolSc an
f ol dedadiDaha&duceus X6\d, oBi ocSlcifgika ntghee
buttwmdate thhemefol der

License Agreement

Please read the following license agreement carefully.

I To add your own license text to this dialog, spedfy your license agreement file in the Dialog
editor,

Mavigate to the User Interface view.

Select the LicenseAgreement dialog.

Choose to edit the dialog layout.

Once in the Dialog editor, select the Memeo ScrollableText contral,
Set FileName to the name of your license agreement RTF file,

b e

After you build your release, your license text will be displayed in the License Agreement dialog.

(@ il accept the terms in the license agreement

(7)1 do not accept the terms in the license agreement

InstallShield

< Back ][ MNext = ] [ Cancel

he e A

Step 5Enter the user name and unitinfermationt h e n

Bio%can Contral -

I Customer Information
Please enter your information.
|

User Name:
I |abc

Organization:
i |Caduoeus
|

InstallShield
< Back ][ Next » ] [ Cancel
L N 1
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press

Then click "OK" button, return to the destination folder window, and click
"Next" button.

ANex

Coatdedtitowmat.i



Destination Folder

Click Next ta install to this folder, or click Change to install to a
different folder.

Install Bio%can Control to:

C\Program Files\CaduceusXsd_BioScan'

InstallShield
< Back ]E Next > i [ Cancel
e —
r
ﬁ BioScan Control - InstallShield Wizard u
[}
Change Current Destination Folder
Browse to the destination folder.
Look in:
(3 Caducens¥A4 BinScan -
Folder name:
Dz aducensiod BioBean,
InstallShield
I OK ] [ Cancel
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BioScan Contral -

Destination Folder

Click Next ta install to this folder, or click Change to install to a
different folder.

D Install Bio%can Control to:

d:\CaduceusX64_BioScan,

InstallShield

< Back ][ MNext = l [ Cancel

S A

Step 7Press the Al nst al lbégin the instaltation t o c o
process

BicScan Control

Ready to Install the Program

The wizard is ready to begin installation.

If you want to review or change any of your installation settings, click Back. Click

Cancel to exit the wizard.
I Current Settings:
| Setup Type:
Typical

Destination Folder:
d\CaduceusXed_BioScan),

User Information:

I Name: abc

Company: Caduceus

InstallShield

< Back ]E Install i [ Cancel

S —— A
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Step 8 Dynamic indicatiorof installation process

BioScan Contral -

Please wait while the InstallShield Wizard installs BioScan

| Contral. This may take several minutes.
Status:
i Updating compaonent registration
InstallShield
e —

St ewh 8innst ail d-ad o mpr| eéftisesndibii t on and exi
l nstall ation gui de" Wi ndows operati
settings. You can also choose to resil

o Bt o T — )
=] BicScan Control - Insf K )

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed
BioScan Control. Click Finish to exit the wizard.
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3.3.2 BioSsoaAahwe&bpattal l

As with typical®aMipclriocsaotfito nWi,n dyoows c a i

Bi oScan Contr ol software from the P
"Add or Re mofvreo nf rtohger acnrcsns ol e. And you
Control"™ i n the |ist of installed pr
wherme confir mation prompt appears, t
3.3.3Bi ol mage shPonfatlwazreer i nst al |l at
Step.1:

Power on the computer workstation.

Step 2:
Insert the software installation USB flash drive into UB&t of the
computemworkstation.

Step 3:
Browse USB flash drive directorgndfind "Setup.exe" installation file.

Press the file twice to enter the installation guide.
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Step 4:
Welcome to use Biolmage Analyzer installation interface, then click the
"Next" button.

7 Bio-image Analyzer Setup l. = e

e
Welcome to the Bio-image Analyzer

Setup

Setup will guide you through the installation of Bio-mage
Analyzer,

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot yaour
computer.,

Click Next to continue.

- Mext> | [ Cancel

St é&p
Click the "Accept the license agreement"” terms, and click the "Next" button.
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% Bio-image Analyzer Setup l = et G

License Agreement . :
Please review the license terms before installing Bio-mage cA EUS

Analyzer,

Press Page Down to see the rest of the agreement.

SOFTWARE END USER LICEMSE AGREEMENT -
IMPORTANT: This Bio-image Analyzer software is supplied to you by Caduceus
Biotechnology Inc. ("Caduceus”) in consideration of your agreement to s
the following terms, and your use, installation, modification or redistribution
of this Bio-image Analyzer software constitutes acceptance of these terms,
If you do not agree with these terms, please do not use, install, modify or
redistribute this Bio-mage Analyzer software.

Tn ronsideration of vaur anreement to ahide by the followina terms. and ?
If you accept the terms of the agreement, select the first option below. You must accept the
agreement to install Bio-mage Analyzer. Click Next to continue,

@ I accept the terms of the License Agreement!
() I do not accept the terms of the License Agreement

< Back ][ Mext = ][ Cancel

Step 6:
Select the destination folder to install, and click the "Next" button

& Bic-image Analyzer Setup L = i"_?-]

Choose Install Location . :
Choose the folder in which to install Bio4mage Analyzer. cA EUS

Setup will install Bio-mage Analyzer in the following folder. To install in a different folder, didc
Browse and select another folder. Click Install to start the installation.

Destination Folder

Browse...

Space required: 53.0ME
Space available: 57.7G8

< Back ” Install ] [ Cancel

Step 7:
When the mstallation iscompleted click the "Finish" button to exit the
installation guide. The operating system will reboot to update the settings,

or you can choose to reboot later.
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L Bioc-image Analyzer Setup [i‘_l_J

Completing the Bio-image Analyzer
Setup

Bio-mage Analyzer has been installed on your computer,

Click Finish to dose Setup.

3. 3Bi4do |l mag-e Anal yzer | mage
uni nstal lation

You can uBiolmageAadlyter mhge aswoadlkt ware from
PC consol e, pl efadsde &feimbpgreagdamauhcbom"t

consol e. AndBiojmage Amalgzeér fiinndt h"e | i st of
progsr amdDelederdtyes| wlten "t he confir mat
appear sy, tlhle kpe ogmiamstwal | ed.
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ChO4 Bi oScan S€onwaoé

4. Qvervi ew

I n this chapter, this instruction m
mi croarray biochip fluorescence 1 mag
software operations.

42 St ep of scan proctcess

StepSitart the system
1.Tur n wmicroatrag scannea nd st art the scanner.
2. Open the computer workstation.

3. Connect the scanner and computer \
with reinforced connectianstctohdec:t
easily). A USB device ico®daplpte@ap s i
wor ki ng tMeenuUSE daalmlte be connected
foll owing message window wi || appea

Scan System Message -gﬂ

Initial fail, check USB3 connection 1!

After checking and confirming that
t he swisltlemeturn to the .initial stat
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4. St art
Caduceus>
The
di ag mastciecs s .

program

Star t

Me n u

e T~

Bi oScan
begins

. ActivePer| 5.16.3 Build 1603 -
. Android SDK Tools
. ASUS
. Autolt w3
. Bio-image Analyzer
. Caduceus

, BioScan Control

%. BioScanControl

. Curie
| CyberLink Power2Go 8
. Debugging Tools for Windows i
. Debugging Tools for Windows (x84) 1
. Dropbox
. Evernote
. FileZilla FTP Client
. Foxit PhantomPDF
. FreeRIP MP3
. F-Secure Client Security Premium
. Git
. IGSViewer
. InstallShield
J Intel
. Intel Driver Update Utility

. Intel Intel Debugger for Heterogeneo ~

| P

| o

&

Me n u

StepMRcroarray slide

1. After

f

scanner i S

uorescence I mages
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r c h

from GM$Selrocstof t' AIWI n Powyg

aunch

f or

Contr ol

oading

of

started,

unp
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should be noted that beholdebpading

t hat the slide IS dry and cl ean,
speci fications are RkRomga@aec bf e c amiitd
Mi croarray slide | oading process 1is

2. Place the slidbolderon astable and clean table.

Slide HOtder

3.0pen thelde&vdr

Slicle Holder Cover
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4. Remove the Dbl ank s|halealeorn gs Itihdee bflraoc
met al ghuardiez.@dd taalkl sl i de or sl i de sh
Il nner surface of the glass carrier.

5. Inset hedisdtia ethhod dsilciache &li @deg utphe bl ac
met al ghudrdiez.Grhtdd lsley shoul d avoid to
surface of Chbeftgphensssinicemrntiieert.he sl i ¢
holdempl.et el vy
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6. Cl ose hohédelrede

7. Repeat3tshtreopusgh 6 and | e shedet hel ¢

8. Checksinterdoerehcedepanéarm that all
t he Isdligdeee I N cl ose contact with th
hol.der

f erenc
ar ea
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Precanomoi es:

| f bi ochip slide It sel f I S war ped
cont anomrmad \ean, It may not fit snugl
ol i deahmdylerresult in an o ncorrect

9. Open t he up mecr canar@anye g | ldo atdhen g/
unl oadi ngomet hans bk imdea dh dihckleasgltricdned
t reot atxiodsn t hecarcamnhwmlelry

10Rel'ease the | oadi nog/ usnlliodaad dmayledraeric ¢
t hatsltidee hol der by toadedomrbberlsy
manu.al |y
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11Cl ose the scanner cover.

12St art t he iompltennee nBiad3coann Contr ol 1

scanning whfitowanadg | ed i n the comput «
St epBBoScan Control connectyisaemtest v
1. After starting t he mai n wi ndow o]
automatically testsyscsomreAfetce i otnhaevi ¢ dn |
t est I's compl et ed, user can perforr
Sst-é At the same ti nmfe, i tducea ncgoontnieec t £ d
properly, the following message Wwin

|'®'| USB3.0 Data Cable Disconnected !

Please Reconnect the USB3.0 Data Cable.

After checking rand confirming that
the systiem wil|l return to the iInit.i

Step 4 Scan mode and parameter setting

1.Cliek on the fluorescent I mage outop
main window, scanned fluorescence I
as npuagtee 16 bit TIFF format for sub
file name wil/l aut omatdiecalolfy shhe daiss

to 06 and the barcode number attact
name.
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[~ BioScan Control

Contrel Help

~ = SpinScan Control System = o

=

Slide Barcode

Slide 01 [7|
sideo2 |  atsoro1sze

side03 | 3180701065

e N
Slide 04 3170710303 ==t

Slide 05 [
Slide 06

00:03:54

Message

14:30:5¢
14:31:1,
14:31:12 : Slid

Bi oScan Control software main wi n:it

S| swiehbmber 1 ~ 6 schematic

2.Click on the. main( 2@ enldeoowt malrek egsic ant
ScanMode’m j

Laser Power § 2 um
5 um

Green Laser [N A s o

A0 um (pre-scan)

Red Laser Po/ 10 um (High Sensitivity) 5 o
10 um (Ultra-High Sensitivity)

set tainndde out put of fluorescence i m
settimgs Gri,n@H, uddwX n®r mal, high sensi

ul t rahi gha rs4@ng iptsieaint) y)
Select scan mode setting

3.Click on t he mai n wilad ew smaafe e d i
wavel &32gmhgm835 nmsedan alse ONher OFF.
hi gher the | aser power , itsh eo bsttarionnegde
Th e signal vaf beaorodismegqa&mnedses Wi
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il ncreasing Usasrs @oeveadvi sed to be
applicati oonptagsmd ltuisregs hteo get the pr

.Click on the main window mar ked ite
scaling factor, vl fearenthdevyel so od
scalimsg dach olreavfel 5%.ncr ease

Laser Power Setting PMT Gain Setting

Green Laser Power [gpf - | 75 %

Red Laser Power ON - _} 75 o
.Click the mark item_ in the main winit
scanned i mage, and to selettsde he |

numbered from/ 1 t oof6 "aRed aanmbdgnen ed N a

"Green .channel

Scanning Image

Slide No  |f ~| R

Preview Br

Select Preview to scan 1 ~ 6 slide images
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Scanning Image
Slide No |1 -

Preview Brightness —\

Select the preview image channel, including "red channel" and / or
"green channel"

Green Channel
Red Channel

Step 5 Start scanning and stop scanning

1.Cl i ck Somanhbhwet t"on, mtaog ksetdant esnc Vi, n

3.

scanning, scan and ‘read the barcod
reading the barcode, the scanning a
wi || be started and threodscdageswwi |l |
besdlayed ked mHaem t(hle maWmetvhiend o w

scanning area (100%) is completed,

scanning -message and user can remov
new batch of 6 Scldaintdherd deomd he@hbir®ls ctemd
Il mage slcmmeche mgt o avoiaf tBieo®t s pCEo A
sof t,warhee rel evant o pearoatfitaeadhd wytnt on
the proper - executing button can wor

ClLickSttohpd ut t on, mar ked item (8), t
pocess i f iyndwtriwaurptcadaoni ng process.

Af ttehre compl eti on ,ofcl s cd&xiinhgthpeodc¢ e
mar ked item (9), to exit the applic

Based socnantnheed f |l uorkesoerasececdmfe al nt &
each seoonssructed and displayed
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Based on the scanned. fluorescence da
I's pert$dcremead i ¢ di agr.am of the rel at
mi croarr(@gtisve devi“cr ovavrersmwahyd sSlfu rfffaciema
ori entsantoiaoen fiod | ows .

i

ﬁ‘ﬁl’&- HRHHDﬁH “LUUUU}’ rros& o

14017

Mi croarr ayTisflfi diemage
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St epD6splay i mage histogram

1. After scanni nSgh,ow sHa r§ tcbagnt acolni ctko "di s |
hi stogram distribution of ashae fl uo
refereadgea sftarng t he rel ated par amet

4 BioScan Control |
Control | Help

Load Config

Save Config As. Scanning Image

inScan Control System = SideNo |1 <] RG8 [R+G Channel <]
Preview Brightness —_ '7 2%

Scan All

how Histogram
Set Scan Area (Local)

L

Stop
Diagnostic |
PMT Gain Setting
Exit
e Eserrower—] - 5 %
Red Laser Power - 7J— B % EXIT

Slide Barcode

slide 01

Slide 02 ) &R
=

slide 03 et

Slide 04 -

Slide 05

slide 06

Message

09:32:04 : Initial fail, check USB3 connection !

Switehing setting and buttons for

CADUCEUS Inc. @2017

ShowRGa ; |G+R: L520+635n

Show Slde : [Side (4]

Dialog for display of image histogram
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ChO5 Bi ol mage SAfntawgrse s

5. Qverview

In this chapter, this instruction manual will teach users how tothese
Biolmage Analyzer software to perform microarray fluorescence emag
analysis of biological chips and produce analysis‘charts and analysis
numerical files to provide users with follewmp analysis and diagnosis.

52 Bi ol maalyser GUI interface

Bi ol mage Anal yzer mai.ni swiomwdmoew. oo er at

= Blo-image Analyzer
e

W

Block Spot
Riall ;i
5 @
el
Spot Viewer

Block:  Spotfeol row]:
X¥ (jam): 9230, 1

2640
Name:
Pe11012 =2677
F= Rm=
B= mR=
peat1a L
F=

Bed Spots=

i ety SR e e s

Bi«ol mage Analyzer software main wi
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Bi

S hoas

Ma i

ol

mag e
foll

An al

yzer

O WS

ma i

n Wwi

2. C/000_IMG_Tiff+ GAL/TIFF+GAL _CyioOA/3130404331_SLOTOL.S0:

File Setting Hau@

= Bio-image Analyzer

Caduceus Biotechnology Inc.

i

[Red&Green

] Show GAL/MSK
ROI ® Image ',Q'

Block Spot

=R
3l
= .

Spot Viewer
Block:1 Spotcol,

ock: ot(col,row): 333, 2
XY (um): 52240, 3290

Name: 17:27955428

.P ) D -

P=443

{J

B=
Bad Spots=2275 (5.80% @ 39200)

M a.i

n wi

ndow

Image | Results [ M-A Plot ] Histogram [ Scatter Plot @

‘KR EEFENRINREX
QO oe a0 i’ii-
o 04Q 0 ®

-lnoﬁt

n wi

operat.

ndow

oper ati

ng

Y ([)

.iOI@G.“
o®0o e se O
UI@IQ'II'

ndowi

ng i

i nterf ace

Item

Int er f
cl assi

P

C

f

Descri

ption

Comman d.

menu | i

[
R

Provi de

command

an

d

Tab men

L

| mage

and

d

at a

analy

il ncludi ngimlitgtidgrtamn

a n d-A MP.I

ot

3 |Tool

bar

Zoom out

/

znooovm nign

/

movel/lstretch 4

corne

I mage Al i gn

and.

"An g

FI uo
dat a

rep(
di ¢

| mage

spoéel at ed

analy

si s of
nf or mat

| o
I O
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ltem

Int er f 4
cl assi f

Descri ption

5 Resul
ar ea

t (

| mage and dat,anaehadly
hi stagrsdmi buti on,-Asc
pl.ot

Tool bar

function descri pti_on

Tool bar

b

Description

ROI @ Image

Block Spot

,Check réepeon ofROJ bt

enl arge/ reduce. i madg
,Check I mage o mo¥eoiny
moulkandl i ng

., Cheictké@mh a0t b use t he

., CheckiSipbatann be cl i c

t he ‘GAL and -~-MSKayii«
whol e, use t h&«empmot ®
singl.e arr aar rvaiyt hiinmm
GAL. and. MSK fil es.

to stretch the array
fel

button clicked, use
align fluorescent

alignment , and t he
fluorescent dot s th
further ali gnmetnihe an
up and dowkewitdh &d
of the alignment ci

Zoom out

Show allto fit window

Zoom in

Anti-clockwise rotation
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Tool bar b Description
& cl ockwitsag i on
= Image vertical fliop
) Fl uor gpoodemtl i gnment
\@ Data analysis
Fluorescent sipot ali
@
Image brightnesandcontrast adjustment

5. Bepanaf ysi s

St eldPower on the computer workstation.

St epMake sure that the dongle has been inserted into USB port of the
computer workstation.

St e P Select "All Programs"> Caduceus> Biolmage Analyzer to start
Biolmage Analyzer application from Start meoiuMicrosoft Window®

desktop.

58



7-Zip
, ActivePerl 5.16.3 Build 1603
. Android SDK Tools

ASUS
, Autoltv

io-image Analyzer
+s Bio-image Analyzer
e GO to Website
e UninstallBio-image Analyzer
Cai
Caduceus_BioScan
Caduceus_ImageAnalyzer
Curie
CyberLink Power2Go 8
Debugging Tools for Windows

. Debugging Tools for Windows (x64)
Dropbox
Evernote
FileZilla FTP Client
Foxit PhantomPDF
F-Secure Client Security Premium
. Git
InstallShield -

Blc o g

e

Start menu of Biol mage sAnalyzer

St e $ OpenBiolmage Analyzer interface. Biolmage Analyzer image
analysisisoftware has a ugdaendly GUI interface to read and display 16
bit Tiff image files of 635nm (red channel) aB82 nm (green channel)
image channels. Set related parameterdoeiible to generate mulhilock
GAL/MSK file.
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Biolmage Analyzer image analysis software interface

St e3Click the "File" option on the menu, then click "Open Image" to
load the image. The 16 bit Tiff format image file scanned and generated by
BioScan Control is opened and displayed. The first page Image (Image 1)
Is preset to 635 nm (red channel) d@hd second @ge Imagdimage 3 is

532 nm (green channel)

rer. G:f1215-10u-80min-plasma/Slide[5]_31304(

File | Setting Help

/=% OpenlImage

Load Array List »

Export |
port Image nalyz

Save Result As nology In

= Print Image

Array List Generator

[0 Exit

® <

“"File"™ option of the menu
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r,.:_ Image Format Setting l B [t |

Image 1 Image 2

635 » nm 532 - nm

@ Red Red

Green 2 Green

[OK ”Cancel‘

Load Tiff i mage.settings
St eAf tleoradi Abg taf ®rémlat f | uorescent 1| ma
adj ust brightness and contrast of th
slide control. Each pi xel I n-beaach <ch
grayscale signal. The, Bnolimhge &Annmail gt
of di splaying.scanned i mages i n an |
anal ysi s. Most of these operations ai
how the image's display method and ¢

modi fy &Ahel maogbgd adllited 1| mage.

Image | Resu
!- Bio-image Analyzer
Caduceus Biotechnology Inc.
——
L}

Red&Green =

V| Show GAL/MSK I e
ROI Image I O _'Q-

Block @ Spot

=
wamE . .

Spot Viewer

Adjust the image brightness and contrast
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St e$Click the menu option "Load Array List" to load the GAL/MSK
array for further selection to read the GAL/MSK array.
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/4 Openlmage
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. II“I'&‘-'I r
Save Result As nology Inc.
= Print Image
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@ Exit '

Al ternatively, you Gaenechtok"ohothen
array I|list file menu option to set t
row spacing, number of bl ocks, numb

correspond to the circle array.
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mp A single circle block

i |

mmp circle block matrix

Microarray
Slide

Column space _ !

MSK file rel ated parameter de

St e§Dynamicalymove four corner points of t

I ma gwe., adjust the relative positions
prel i mi marayy el aroguegh al i gnment . After
you can /press "Spot Detecti aoanh"e butt

maxi mum radius us miamidmusneara&dr range.
“"Feature DetectionPrbkbeastbohet ObFahtgnet
altgnment button to perform fluoresc
menu option "Loae AhraYAL/ MSK torsato
alignment analysis.
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