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Figure 7-11 The running state interface 

7.6.3 Pause and Resume 

The Pause and Resume functions are supported to handle unexpected emergency events, 
particularly during spotting applications. 

Step 1: Click the Pause button to pop up a dialog for users to select the next action to 
take. The microarray workstation will pause temporarily AFTER the current action is 
completed. 

An action is a unit of operation or a series of operation which cannot be broken into 
individually controllable ones, For example, a sample taking procedure is composed of 
successively but inseparable operations of moving the X and Y axis and moving the Z axis 
downward, delaying, moving the Z axis upward. 

Step 2: Select Next Action. Five options are provided to handle different circumstances. 
Users can select one solution to resume normal status as shown in Figure 7-12. 

 Select the Continue option to resume spotting/dispensing at the current position 

If the Wash checkbox is selected, the wash operation will be executed first and then the 
sample will be taken up  

If the Re-uptake Sample checkbox is selected, the sample will be taken up again directly 
 Select the Exit option to break away from the current loop of spotting/dispensing 

If the spotter is in the home position after the washing checkbox is selected, the wash 
operation will be executed and then the axes will be taken to the home position before exiting 

 Select Pause after the cleaning option to halt the system after the wash operation 

If the Cleaning First checkbox is selected, the wash operation will be executed prior to the 
Continue operation launched by users 

 Select Backward option to go back to a certain position and continue the 
spotting/dispensing 
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 Input the index of a sample group within the sample list in the Sample textbox to 
appoint which sample group the spotting/dispensing procedure should be brought 
back to 

 Input the Slide Index in the Slide textbox to designate which slide the 
spotting/dispensing procedure should be brought back to 

 Input the index of the Y-direction vector in the Y Direction textbox to designate from 
which vector the spotting/dispensing procedure should be brought back to. The index 
is related to the sample display and slide textbox. If the array is not replicated, the Y 
direction textbox is gray and disabled 

 Input the index of the X-direction vector in the X direction textbox to designate from 
which vector the spotting/dispensing procedure should be brought back to. The index 
is related to the sample display slide and the Y direction textbox. If the array is not 
replicated, the X direction textbox is gray and disabled 

 Input the index of the replicate spot within the replicate list to indicate from which 
replicate spot the spotting/dispensing procedure should be brought back to. The index 
is related to the sample display, Slide  and Y and X direction textbox 

 Select the Forward to Last Position option to move to the last position where it used to be 
before the last operation, and then continue spotting or dispensing. This function only 
applies just after the Back operation 

Step 3: Click on the Yes button and take action. If users select Pause after the cleaning 
option to halt the system after completion of the wash operation, the Pause button will 
change to the Resume button and the Stop button will be enabled. 

Step 4: While the system is halted, click the Resume button to resume spotting or 
dispensing. 

 

Figure 7-12 The continue option after pause 

7.6.4 Stop 

You can either select the Exit option when prompted for next action, or click the Stop button 
when the system is halted. 
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Chapter 8  Additional Software Features 
8.1 Overview 

There are some additional features in the software: reprinting, tagging sample, etc. 

Reprinting (also called selective spotting/dispensing), means to re-spot at missing spot 
positions. The information for sample groups, slides, arrays and replicates involved in the 
spotting/dispensing procedure base in the microarray settings defined previously is needed to 
be specified. Or you can also use Reprinting to refine your spotting task just before the 
procedure starts to do part of the plan and leave the remaining spots temporarily incomplete. 

The Tag function is a complement to the protocol. It provides facilities to generate GAL files 
to save information for sample sequence, tag and location distribution on the slide. 

8.2 Steps of Reprinting 
Step 1: On the run page, click the Reprint button to access the reprinting pop up dialog 
as shown in Figure 8-1. 

Step 2: Set the range to the reprinted. 
 Select starting and ending sample indexes from the Sample lists to specify the sub sample 

sequence list for reprinting between the selected ranges 
 Select starting and ending slide indexes from the Slide list to specify the sub slide 

sequence list for reprinting between the selected ranges 
 Select indexes of starting and ending Y-direction vectors from the Y-Direction drop lists to 

specify the sub-array for reprinting between the selected ranges. The index selection only 
applies to circumstances when arrays are replicated. 

 Select indexes of starting and ending X-direction vectors from the X-Direction list to 
specify the sub array for reprinting between the selected ranges. The index selection only 
applies to circumstances when arrays are replicated 

 Select starting and ending spot replicate indexes from the Replication (Replicates) list to 
specify the sub replication list for reprinting between the selected ranges 

Step 3: Click on the Start button to perform the reprinting operation. The following 
operation applies to a normal run. 
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Figure 8-1 The reprinting on missing spots setting interface 

8.3 Tagging Sample 
Click the Tag button on the left to access the tag page as shown in Figure 8-2. 

Sample ID 
and name

Virtual 384-well plate

Position-ID/Name 

 

Figure 8-2 The interface for tagging sample 

Tag Current Protocol 

Click on the Tag Current Protocol button to load the sample sequence list defined in the 
protocol to the list on the right hand side of this page, label the listed sample group items 
tagged, untagged or blank with different marks, and paint the cells on the plate profile with 
different colors according to corresponding sample group items. These actions will highlight 
the locations where the tags are to be inserted, as shown in Figure 8-3. 
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Figure 8-3 Examples of sample attention marks 

Input Tags 

Here the added Tags must comply with a defined format: first comes sample ID /description. 
For instance, the tag of a certain sample with ID such as “ID1” and description such as 
“Name1” should be “ID1/Name1”. 

Double click on the corresponding cell on the grid to activate editable status, then input the 
desired tag, and repeat the operation until all required samples are tagged. 

Set Microplate 

There are two types of microplate supported by the system, the microplate specified here 
should match to the type used for spotting. When tagging the sample sequence list confined 
within the current protocol, the microplate will default to the type specified in the protocol and 
is beyond the user’s modifications. 

Assign Tags 

Click the Tag button to assign the tag inputs in the left grid cells to the listed sample sequence 
items on the right, and then the Save button is enabled which allows files to be stored by 
describing sample tags, namely the sample flag files(*.sas).  

Clear 

Click the Clear button to remove all the input and settings, and bring the page to the status just 
after initialization. 

Save and Load 

Click Save or Open buttons to save or load the sample flag file in Excel format. The format 
specifications of the sample flag file are depicted in Figure 8-4. 
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Plate 
number

X 
direction 
number

Y 
direction 
number Sample 

ID
Sample 
name

Feature size (um)  

Figure 8-4 The sample marker information file format
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Chapter 9  Operation & Maintenance 
9.1 Overview 

This chapter will introduce operations and safety items, including daily operation and routine 
maintenance. 

Daily operation mainly includes: open and close the upper enclosure of the arrayer, load and 
unload slides, load and unload pins.  

Routine maintenance mainly includes periodically cleaning and replenishing distilled water 
for the humidifying unit and refreshing system liquid for the sonicator bath. 

9.2 Daily operations 
Before loading the unit with plates, or slides, or replacing the pins and refreshing the water in 
the sonicator basin, lift the upper enclosure and place it on the top of the frame. 

 

 

 
 
 

Figure 9-1 How to open the covers of 136S and 136D models 

The 384- or 96-well plate surface should be placed in the plate bracket in the lower plate area 
and pressed downward to fasten the plate via the moveable frame. Be careful to place the plate 
in the proper direction. 

 

Note: 

Before performing the above operations, make sure the power status of the 
microarray workstation and computer is set to off. 
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Figure 9-2 Load well plate 

To load the slides into the plates, push the moveable frame back and place the glass slide into 
the concave areas (the barcode of the slides should be placed near the moveable frame) and 
then the moveable frame should be loosened to attach the slide. 

 
Figure 9-3 Load slide 

 

 

 
 
 
 
 
 
 
 
 
 

 

Warning: 

The water volume in the sonicator should be about 2/3 of the inner capacity of 
the basin. After adding water to the sonicator, the sonicator needs to be placed 
on a marble workbench and be placed in contact with the positioning plate. 

For models 48S and 48D and for 136S and 136D, the methods, protocols and 
notes for installing the microplate, glass slide, sonicator and for loading and 
unloading of the pins are identical. 

Before loading or replacing pins, ensure that the Z and Y axes are in the home 
position and then open the upper enclosure of the microarray workstation. When 
loading, unloading or replacing pins, users must wear lab gloves and try not to 
touch the tip and stem of the pins by hand in order to avoid contaminating 
and/or destroying the pin. Users must also protect the pin tip, which can easily 
become blunt due to collisions with other objects. 
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To place the pins in the pin holes in the pin holder correctly and safely, the operator should 
hold the cap of the pin by the right hand and place the tip in the hole in the upright position 
direction. The user must not shake the pins. After placing the pins, the operator must slide the 
pin along the pin hole slowly. In succession, with the aid of a tweezers, the operator can rotate 
the pin in the hole and make sure the cap of the pin enters the slot, which prevents large-angle 
rotation of the pin while spotting. Use the tweezers to lift the pin up slightly. Then move the 
tweezers away, and see whether the pin can slip downward along the hole freely or not. If not, 
the operator must unload the pin from the pin holder and clean the pin and/or the pin holder 
because dust may adhere to the surface of the pin stem and/or the hole of the pin holder. 

To unload the pins from the pin holder, the operator should use the tweezers to lift the pin up 
by one hand, and then cautiously slip the pin out from the pin hole slightly.  

 
 
 
 
 
 
 
 

 
Figure 9-4 Loading or unloading pins 

For the 48S and the 48D, the method, protocol and notes for installing the microplate, glass 
slides, sonicator and loading/unloading of the pins are the same as those of the 136S and the 
136D. 

9.3 Maintenance 
Sonicator: The distilled water in the basin of the sonicator bath is required to be replaced 
everyday, or more often. Confirm that microarray workstation is not in any possible motion 
status before the following steps listed in the table below. 

 

Warning: 

Clean the pins and unload them from the pin holder after the microarray 
fabrication process if they will not be used again within several hours.  

Move the dispenser enclosure onto the dispensing module after the microarray 
fabrication process if they will not be used again within several hours.  

Do not routinely plug and unplug the connectors, cables and tubing of the 
microarray workstation in or out. 
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Table X Protocol for replacing water for sonicate wash 

Step No. Schematic Drawing Description 

1 
Open the upper enclosure, and 
unplug the power cable of the 
sonicator. 

2 Carefully take the sonicator out from 
its positioning plate 

3 Empty the water in the basin of the 
sonicator. 

4 
Place the sonicator back in the 
positioning plate, plug in the power 
cable. 

5 Then press it close to the positioning 
plate. 

6 
Refill the distilled water into the 
sonicator bath. Be careful to avoid 
spilling water on the workbench.  

Humidifier: The humidifier should be refilled with distilled water regularly. Confirm the 
microarray workstation is not in operation, and then unscrew the bolts on the rear plate of the 
structure with Philips-head screwdriver to open the rear plate. The humid gas tubing and 
power cable of the humidifier should be unplugged and the upper part of the humidifier should 
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be pulled out and refilled with more distilled water. After that, place the upper part of the 
humidifier back in the correct position, plug in the gas tubing and power cable, and then install 
the rear plate again.  

Water Tanks: The distilled water tank and the waste water tank should be refilled or emptied 
based on actual operational usage. Before undertaking this operation, confirm that the 
microarray workstation is not in operation and then open the rear plate. Empty the waste water 
tank and fill distilled water into the distilled water tank. After completion, the tank should be 
placed in the tank card plate. Please make sure that the connection between the distilled water 
inlet pipe and the distilled water tank and the connection between the outlet pipe and the waste 
water tank are in place.  

System liquid: For 48D/136D, regular replacement of system liquid in the sonicator basin is 
required under partial sample mode. The methods and protocol are similar to those for water 
in the sonicator. 
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Chapter 10 Troubleshooting 
10.1  Overview 

The user can refer to the following table for troubleshooting arrayer problems. 

10.2  Troubleshooting 
For troubleshooting, check the problem, analyze the cause and review the possible solutions 
below. Some problem may have multiple causes. The possible causes should be considered 
and eliminated one by one. 

Table XI Troubleshooting (for 136S and 48S) 

Type Description Possible causes Solutions 
Abnormally high speed 
Error notice on monitor 

Error light ON 

Unreliable connection 
between the cable and 
motion control card 

Following the “software installation” 
instructions, disconnect the cable and 
motion control card, and then 
reconnect them and fasten the 
connection 

Sensor Damage, or the 
sensor light is off 

Contact CapitalBio to replace the 
damaged sensor with a new one 

One or more axes 
exceed the sensor limits 
position  

If head placed 
manually in the 
incorrect position 
beyond limits when 
power off 

Exit software, shut down the PC, shut 
down the system, and then place the 
axes between the corresponding 
Home sensors and the position limit 
sensors 

Initialization 

One of more axes do not 
move and stay between 
the Home sensor and the 
position limit sensor 

Wrong DMC settings Contact CapitalBio 

At least one axis 
exceeds the position 
limit sensor 

Same as “software ini…”—“one or 
more axes exceed…” ”?” error pops up by the 

software 
EMS button was hit 

Release EMS button, exit software, 
shutdown computer and system, and 
then restart the system 

One or more axes moves 
less than it’s set 
movement 

Loose connection 
between motor and 
securing screw(s) 

Contact CapitalBio 

 

Restricted motion of 
pin(s) in their guide 
hole(s) 

Dirty interface of pin 
and hole due to 
spillage or other 
contamination 

Remove the any contamination and 
wash the pins and holders 
thoroughly; or check if properties of 
the sample meet the sample 
requirements 

 

Running 

Water flood at the wash 
station 

Waste water tank is 
full Empty the waste water tank 
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Tubing connected to 
the wash station clogs 

Lower the height of the waste tubing 
to remove air bubble and restore flow

Lots of air bubbles enter 
the wash station 

Lack of water for 
wash Refill the wash water tank 

Low RH Increase RH setting 

Missing spots 
One or more pins fails 
to fall after being 
lifted while last 
spotting 

Same as “System running” — 
“Restricted motion of pin(s) in their 
guide hole(s)” 

 High sample viscosity Decrease sample viscosity 
High motion speed Reduce motion speed  Irregular spot shapes 
Pin holder misaligned Adjust holder using a spirit-level 

Aggregation of adjacent 
spots  

Insufficient 
preprinting Increase number of preprinting spots 

Irregular array 

High motion speed 
and some moving 
parts have become 
loose 

Contact CapitalBio 

Insufficient sample Increase sample uptake time Inconsistent spot sizes 
after several spots High sample viscosity Reduce the set drop number per 

sample 

Spotting results 

Poor quality of spots 

Surrounding environ 
conditions, slide 
quality, sample 
quality, etc 

Ensure the temp, RH, environment 
conditions and high purity of sample 
requirements are all correct and are 
met. 

File operation No preview result in 
saved .xls files Preview after saving Preview before saving 

Other errors   Contact CapitalBio 

Table XII Troubleshooting (for 136D and 48D) 

Type Description Possible causes Solutions 

Abnormally high speed 

Error notice on monitor 

Error light ON 

Unreliable connection 
between the cable and 
motion control card 

Following the “software installation” 
instructions, disconnect the cable and 
motion control card, and then 
reconnect them and fasten the 
connection 

Sensor Damage, or the 
sensor light is off 

Contact CapitalBio to replace the 
damaged sensor with a new one 

One or more axes 
exceed the sensor limits 
position  

If head placed 
manually in the 
incorrect position 
beyond limits when 
power off 

Exit software, shut down the PC, shut 
down the system, and then place the 
axes between the corresponding 
Home sensors and the position limit 
sensors 

Initialization 

One of more axes do not 
move and stay between 
the Home sensor and the 
position limit sensor 

Wrong DMC settings Contact CapitalBio 

Running ”?” error pops up by the 
software 

At least one axis 
exceeds the position 
limit sensor 

Same as “software ini…”—“one or 
more axes exceed…” 
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EMS button was hit 
Release EMS button, exit software, 
shutdown computer and system, and 
then restart system 

One or more axes moves 
less than it’s set 
movement 

Loose connection 
between motor and 
screw 

Contact CapitalBio 

Loose signal cable 
linkage between the 
computer and the 
micro-dispense 
module 

Check and fasten the two cable 
connections between the modules “Invalid index” error 

pops up on monitor 
during non-contact 
dispensing  The power of the 

micro- dispensing 
module is off 

Set the power to on and restart the 
software application 

 
Dust blocking the 
dispenser channel 

Wash the channel thoroughly, and 
check if properties of the sample 
meet the sample requirements 

Uptake time is too 
brief 

Increase the uptake time 
No liquid is seen after 
sample uptake  

High sample viscosity Decrease the sample viscosity 

Not enough sample in 
the source well 

Increase the sample volume in the 
source wells to the required level 

Uptake time is too 
long 

Decrease the sample uptake time  
Air bubbles in the 
channel after sample 
uptake 

Air uptake time is too 
long 

Decrease the air uptake time 

Dust on the nozzle tip Improve surrounding conditions and 
wash nozzle tip thoroughly 

Dispensing air 
pressure too low 

Increase dispensing air pressure 

Too little sample 
uptake in dispenser 
channel 

Make sure the sample volume in 
source  plate is adequate 

Large droplet on nozzle 
tip while dispensing 

Nozzle damage Contact CapitalBio 
Waste water tank is 
full Empty the waste water tank 

Water flood at the wash 
station Tubing connected to 

the wash station clogs 

Lower the height of the waste tubing 
to  to remove air bubble and restore 
flow 

Lots of air bubbles enter 
the wash station 

Lack of water for 
wash Refill the wash water tank 

Low humidity Increase the humidity setting 
Dust on the nozzle tip Wash nozzle thoroughly 

Large gap between 
nozzle and slide 

Adjust the distance between nozzle 
and slide 

Static charge Clear static charge 

Dispense results Satellite drops 

Low dispensing 
pressure 

Increase the dispensing pressure 
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Small air bubbles in 
channel 

Increase the dispense time and 
increase the number of cycles 

Air bubbles in sample Centrifuge to remove the bubbles 

Inadequate 
pre-dispensing 

Increase number of pre-dispensing 
events Aggregations of adjacent 

spots Improper dispensing 
settings 

Decrease the dispensing pressure or 
shorten the dispensing period 

Small sample uptake Increase sample uptake time 
Low dispensing 
pressure 

Increase dispensing pressure Inconsistent spot size 
after several spots 

Dispensing time is too 
brief 

Make sure the dispensing time is no 
less than 0.25ms 

High motion speed 
and some moving 
parts are loose 

Contact CapitalBio 
Irregular array 

Unsuitable slide 
surface chemistry 

Change surface treatment protocol, or 
change to a different kind of slide 

File operation No preview result in 
saved .xls files Preview after saving Preview before saving 

Other errors   Contact CapitalBio 
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Appendix I  Throughput and Time 
Table XIII Test conditions 

Parameters Spotting Dispensing 
Velocity(mm/s) 300，150 (Z axis) 
Acceleration(mm/s2) 3000,1500 (Z axis) 

Cleaning protocol 
Rinse for 3s; 
Rinse for 3s, sonicate for 3s; 
Rinse for 3s, sonicate for 3s; 
Rinse for 3s, sonicate for 3s; 
Rinse for 3s, dry for 1s; 
Rinse for 3s, dry for 1s; 
dry for 2s 

Drain 1 times, rinse 1 
times, drain 1 times, dry 1 
times 

 

Table XIV SmartArrayerTM 48 Number of Spotting Slides—Spotting Time 

SmartArrayer 48  Number of Spotting Slides——Time (960 samples)
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Table XV SmartArrayerTM48 Number of Slides—Dispensing Time  

SmartArrayer 48  Number of Slides——Dispensing Time  (960 samples)

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

0 10 20 30 40 50 60
Number of Slides

D
is

pe
ns

in
g 

Ti
m

e（
H

ou
rs
）

3 Replications/Sample

1 Replications/Sample

5 Replications/Sample

 



Appendix I                                      Throughput and Time 

CapitalBio Corporation                                   78                                 SmartArrayerTM 

 

Table XVI SmartArrayerTM 136 Number of Slides—Spotting Time 

SmartArrayer 136  Number of Slides——Time (960 samples)
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Table XVII SmartArrayerTM136 Number of Slides—Dispensing Time 

SmartArrayer 136  Number of Slides——Dispensing Time (960 Samples)
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Table XVIII SmartArrayerTM 48 Number of Sample—Spotting Time 

 

Table XIX SmartArrayerTM48  Number of Sample—Dispensing Time 

SmartArrayer 48  Number of Sample ——Dispensing Time
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Table XX SmartArrayerTM 136 Number of Sample—Spotting Time 

SmartArrayer 136  Number of Sample——Spotting Time Reference
(3Replications /Sample)
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Table XXI SmartArrayerTM 136 Number of Sample—Dispensing Time 
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Appendix II  Aspiration Volume and 
Aspiration Time 

Table XXII Aspiration volume of 10％ glycerol under different conditions 

Aspiration volume of 10% glycerol under different conditions
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Table XXIII Aspiration volume of 30％ glycerol under different conditions 

Aspiration volume of 30％ glycerol under different conditions
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Table XXIV Aspiration volume of 50％ DMSO under different conditions 

Aspiration volume of 50% DMSO under different conditions
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Appendix III  Routine Maintenance  
III.1 Pre-Run Maintenance 

III.1.1  Refresh system liquid for dispensing system, or distilled water in the basin of 
the sonicator for spotting system. 

III.1.2  Make sure there is adequate reservoir in the distilled water tank, and adequate 
space for drainage in the waste water tank.  

III.1.3  Make sure there is plenty of reservoir of distilled water in the humidifier. 

III.1.4  Please refer to Chapter 9, Passage 3 for detailed operation instruction about 
III.1.1~ III.1.3. 

III.1.5  Before running any spotting protocol, manually keep the water circulating 
through the rinsing position for about one minute, and then perform 
corresponding cleaning operation via the preparation panel from software to 
wash the pin head or dispenser head.  

III.1.6  After being left idle for long time, the instrument should be calibrated again 
before it is put to work again. 

III.2 On-Run Maintenance 
If you launch a spotting protocol which lasts long time, more than 24 hours etc, you 
probably have to check 1.1~1.3 intermittently during the protocol is running. 

III.3 Post-Run Maintenance 
III.3.1 Perform corresponding cleaning operation via the preparation panel from 

software to rinse the pin head or dispenser head. 

III.3.2 Manually keep the water circulating through the rinsing position for about one 
minute, to wash away the residuals in the basin/tank. 

III.3.3 Check if there is any spillage on the workbench and wipe it away. 

III.3.4 Clean the pins and unload them from the pin holder, cover the dispenser head 
with dispenser enclosure after microarray fabrication processes if the 
instrument will not be used again within several hours. 

Scheduled Maintenance 

III.4 Weekly Maintenance 
III.4.1 Check if the pin can drop neatly and swimmingly during spotting. If not, please 

unload it and sonicate it until it is clean from clogging or other contamination.  

III.4.2 Check repeatability of dispenser following the instructions below: 
a. Prepare 300μL (600μL for 96-well microplate) aqueous solution of 10% 
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glycerol, 0.2ug/ml BSA labeled with Cy3 dye. 
b. Pipette the solution into 8 consecutive wells on a microplate, 30μL per well for 

384-well plate and 70μL per well for 96-well plate. 
c. Set aspiration time to 0.5s, aspiration time for system fluid to 4s and dispense 

pressure to 6KPa. 
d. Set up an protocol, set the combination of dispenser to 1*1, sum of slides to 2, 

sum of spots to 18 * 8( X * Y) , sample replicate(s) to 18, sample uptake 
mode to “Partial Sample”(utilizing system liquid). Then, run the protocol to 
dispense 144 spots per slide. 

e. Scan the result, calculate cv(coefficient of variance) value on diameter and 
intensity of the 144 spots per slide.  

f. If cv>10%, please call CapitalBio or the authorized distributors for technical 
support. 

III.4.3 Check if the pressure of compressed gas source is lower than 1Mpa. If it is, 
replace the gas source. 

III.4.4 When you are replacing the gas source, make sure the new one is clean 
especially in the proximity of the outlet and wipe away the dust accumulated 
during transportation, if there is any.  

III.5 Monthly Maintenance 
III.5.1 Wash the distilled water tank, waste water tank and sonicator basin with 

disinfectant. 

III.6 Seasonal Maintenance 
You can choose to perform seasonally maintenance by yourself or call for technical 
support. 

III.6.1 Check if there is any damage on the pin head under microscope, which might 
affect spotting. More attention should be paid in case of frequent use of the 
instrument. 

III.7 Semiannual Maintenance 
Semiannually maintenance should be carried out by professional personnel assigned 
or authorized by CapitalBio Corporation. 
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