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Notices 
 
Cell Microsystems, Inc. 
801 Capitola Dr. 
Suite 10 
Durham 
North Carolina, 27713 
USA 
 
All Rights Reserved 
© 2022, Cell Microsystems, Inc.  No part of this publication may be reproduced, transcribed, or transmitted in 
any form, or by any means electronic or mechanical, including photocopying and recording, for any purpose 
other than the purchaser’s use without written permission of Cell Microsystems, Inc. 
 
 
 

Contact Information 
 
Cell Microsystems, Inc. 
801 Capitola Dr. 
Suite 10 
Durham 
North Carolina, 27713 
USA 
 
Internet:  http://www.cellmicrosystems.com 
Phone:  252-285-9842 
 
To purchase CellRaft® Arrays or other Cell Microsystems products, contact sales@cellmicrosystems.com. 
 
For technical questions and other support, contact support@cellmicrosystems.com. 
 
For general information about Cell Microsystems, contact info@cellmicrosystems.com. 

  

http://www.cellmicrosystems.com/
mailto:sales@cellmicrosystems.com
mailto:support@cellmicrosystems.com
mailto:info@cellmicrosystems.com
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1. Before You Begin 
The calibration process described in this manual is designed to adjust the position of the needle pokes that 
release CellRafts from their microwells using the CellRaft AIR System. Recommendations for when to perform a 
calibration are enumerated in Section 2. 

The calibration process requires a CellRaft Calibration Array (described in Section 3) prepared according to the 
instructions in Section 4. Array preparation time is approximately 10 minutes, but after initial preparation a 
single array can be used to calibrate the CellRaft AIR System multiple times. 

To perform calibration, the AIR System software on the system computer must be version 2.3.4.1 or later. 

The calibration process is described in Section 5 and takes 5-10 minutes to complete.  

Troubleshooting tips are listed in Section 6. 
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2. When to Calibrate the CellRaft AIR System 
The CellRaft Calibration Array can be used up to 144 times to calibrate the CellRaft AIR System, providing the 
flexibility to perform calibration on a set schedule or on an “as needed” basis, based on past system performance 
and user preference.  

Calibration must be performed: 

1. After a replacement of the release needle assembly, as instructed in the Release Needle Replacement: 
User Instructions 

2. After re-location of the AIR System: Movement of the system to a new lab bench or, more significantly, 
to a new lab or facility can cause a shift in needle poke position. 

Calibration is recommended: 

1. After the AIR System has been idle more than 2 weeks: The calibration process can be used as a quick 
confidence check to confirm needle alignment. 

2. If the poke locations during CellRaft isolation appear off-center relative to the target CellRafts (Figure 1): 
The location of the CellRaft within the reservoir can 
slightly bias the poke location, so it is recommended 
to observe isolations across multiple locations of the 
array – preferably in the center of the reservoir where 
poke locations are unbiased and poke marks are most 
distinct – before deciding to pause the isolations to 
re-calibrate the instrument. If the pokes are 
consistently and significantly off-center in the same 
direction, especially to the point that some CellRafts 
are not successfully releasing or neighboring CellRafts 
are inadvertently dislodged, re-calibration is 
recommended. 

Calibration may be performed: 

1. Prior to any CellRaft isolations: The calibration process can be used as a quick confidence check to 
confirm needle alignment prior to an isolation run. 

2. On a set schedule dictated by system use and any observed patterns in needle position drift. The 
suggested schedule is once per week.  

    
Figure 1. Centered (left) and off-center (right) poke 
marks within a 200µm microwell. Mis-alignment is 
easiest to detect within the larger 200µm microwells 
because the initial two poke marks of each isolation 
attempt tend to remain distinct from each other. 
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3. Features of the CellRaft Calibration Array 
 

3.1. The CellRaft Calibration Array 
The CellRaft Calibration Array (Figure 2) comprises an elastomeric 
(polydimethylsiloxane, PDMS) microwell array, without the individually 
releasable polystyrene elements called CellRafts found in the other 
CellRaft Array products. As such, the calibration array is not suitable for 
use with cell culture or CellRaft isolation. The calibration array is housed in 
a quad-reservoir petri dish-sized 65 mm round cassette with walls 
surrounding each microwell array to create reservoirs for phosphate 
buffered saline. Each reservoir contains a 40x40 array of 200x200µm 
features; however, for more accurate calibration, only the center 6x6 
microwells within each reservoir are selectable for use during AIR System 
calibration. 
 

3.2. CellRaft Addresses Within the CellRaft Array 
Similar to other CellRaft Array products, each 
microwell within the CellRaft Calibration Array 
has a unique address describing its row and 
column position within the array (Figure 3). 
Each lettered row and column consist of 10 
individual microwells which begin their 
numbering at 0 and end at 9 (i.e., microwells 
in the “A” Row comprise A0 through A9). Only 
the 0-designated microwell (i.e., C0G0) is 
labeled with its specific address. The 5th 
microwell in a given row or column is labeled 
with a small dot in its center. 

 
Figure 2. The CellRaft Calibration Array 
comprises a 200µm microwell array in 
a quad-reservoir format without the 
customary CellRafts. 

 
Figure 3: Alphanumeric microwell address system for the CellRaft 
Calibration Arrays. C0G0 represents the microwell in Row C0 and Column 
G0. Every 5th row or column is marked by a small fiducial dot. 
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4. Preparing the CellRaft Array 
 

4.1. Storage 
Prior to use, CellRaft Arrays should be stored in their packages at room temperature in a dry location.  
 

4.2. Wetting the CellRaft Array Before Use 
The CellRaft Calibration Array is covered with a proprietary water-soluble biocompatible coating which prevents 
air bubble formation when liquid is added to the array (Figure 4). A simple wash procedure is required to 
completely remove the coating prior to use for AIR System calibration. 

 
Required Materials 
 CellRaft Calibration Array (SKU # CSCal, Cell Microsystems) 
 Dulbecco’s Phosphate Buffered Saline (DPBS, sterile tissue-culture 

grade) 
 Penicillin/streptomycin (100X, 50mg/mL) 
 10mL sterile pipettes with pipette aid or P1000 pipette with 

compatible tips 
 

NOTE: The CellRaft Calibration Array should be prepared in accordance 
with standard aseptic technique in a sterile biosafety cabinet or 
environment. 
 
To remove the anti-bubble coating and prepare the CellRaft Calibration 
Array for use: 

1. Warm DPBS to37°C in a water bath or incubator. 
2. Add 1mL of DPBS to each reservoir of the array. 
3. Incubate at room temperature for 3 minutes. 
4. Aspirate the DPBS. 
5. Repeat this wash protocol twice for a total of 3 washes. 
6. Add 1mL of DPBS to each reservoir of the array. 

 
NOTE: After preparation, the CellRaft Calibration Array must be kept wet. Do not allow the array to become dry 
as bubbles may form in the microwells, which can negatively impact use for AIR System calibration. The array 
can be stored at 37°C in a standard tissue culture incubator or at 4°C. Ensure that proper fluid volume (1mL per 
reservoir) is maintained with extended storage, as evaporation can cause bubble formation. 
 
NOTE: The CellRaft Calibration Array can be used for repeated calibrations of the CellRaft AIR System; however, 
addition of tissue culture grade antibiotics (e.g. 0.5mg/mL penicillin/streptomycin) to the DPBS and proper 
aseptic technique are recommended to keep the calibration array free of debris and contamination. The AIR 
System calibration process does not require access to the reservoir wells by the magnetic wand; therefore, it is 
recommended to keep the lid on the array at all times. 

  

 
Figure 4. Air bubbles form when anti-
bubble coating is not fully dissolved. 
Fluid fills wells after coating is 
removed completely. 



Page 8 of 12 

5. AIR System Needle Calibration 
 
1. Power on the AIR System and launch the AIR software on the system computer. 

2. Open the desired data record and from the “Isolation Plate Maps” tab, select the “Needle Calibration” 
button (Figure 5). 

NOTE: Although the CellRaft Calibration Array is based on a 200µm quad-reservoir array format, the AIR 
System calibration can be performed from within any data record corresponding to any array format. 

3. When prompted, place the CellRaft Calibration Array (mounted in the CellRaft Array Adapter Plate) in the 
left stage well of the AIR System and select “Continue.” 

4. After array calibration is completed by the 
software, select an eligible microwell in 
any of the four quadrants of the 
calibration array, then click the “Center 
CellRaft” button (Figure 6). 
NOTE: It is recommended to avoid using a 
microwell that has been used for a 
previous AIR System calibration, as 
existing needle pokes can bias the location 
of the new calibration. 
NOTE: For the most accurate calibration, it 
is recommended to select one of the 
center 4x4 microwells in a given reservoir 
(i.e. exclude the outer-most available 
microwells). 

5. Select the type of calibration to perform: 
a. To verify or adjust the current 

calibration, select the “Check and 
fine tune current calibration” 
button. This option uses the 
current system calibration and fine 
tunes it as necessary. Choose this 
option for standard usage 
calibration. 

b. To calibrate the AIR System after a needle replacement, select the “Start new needle calibration” 
button. This option uses the factory calibration and creates a new system calibration. Only choose 
this option after needle replacement has been performed. 

NOTE: The process is similar for the two options. The system will create a stack of brightfield images acquired 
after needle pokes that get progressively higher. 
NOTE: It is intended for the needle not to pierce the surface of the array during the lowest poke heights in 
the stack and therefore for there to be no poke mark visible in the first few images. 

  

 
Figure 5 

 
Figure 6 

Selected 
microwell 
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6. Once the image stack is complete, locate 
the newly formed poke mark (Figure 7). 
Use the slider to the right of the image to 
move to the lowest poke height in which 
the poke mark is still visible to get the 
most accurate location of the poke mark 
center. 

a. If the poke mark cannot be 
located, even at the largest poke 
height, it is possible that the poke 
location is within one of the 
microwell walls. Select the “Re-test 
with Small Offset” button to re-acquire the z-stack using a poke position that is shifted 80µm. Re-
testing with small offsets can be repeated multiple times – each attempt will shift the poke location 
in a different direction.  

b. If the poke mark cannot be located after multiple offset attempts and different microwell selections, 
exit the calibration window by selecting the “Return To Home” tab in the top-right corner and contact 
Cell Microsystems Technical Support at support@cellmicrosystems.com. 

NOTE: If unsure whether a suspected mark is a poke mark, use the slider to move to the lowest poke height 
in the image stack, then move upward. If the suspected mark does not change throughout the stack, it is 
likely a blemish on the array or a poke mark from a previous calibration. 

7. Click on the center of the poke mark. A green circle will indicate the 
selection (Figure 8). The position of the circle can be adjusted by 
dragging the cursor or by clicking on a new position.  

8. To save the new calibration, select “Save calibration.” To keep the 
existing calibration, select “Cancel.” 
NOTE: It is only recommended to save the calibration if the magnitude 
is greater than 5% in either the X or Y direction or if a mis-alignment has 
been consistently observed during CellRaft isolation. 

9. If desired, verify poke alignment after saving a new calibration by 
selecting “Return to FOV mode” and repeating steps 4 – 8. 

10. To exit the calibration window, select the “Return To Home” tab in the top-right corner which returns to the 
software Home screen. 

  

 
Figure 7 

Poke 
Location 

Slider 

 
Figure 8 

mailto:support@cellmicrosystems.com
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6. Troubleshooting 
1. If large bubbles are observed in the microwells of the CellRaft Calibration Array, this is likely because the 

anti-bubble coating was not fully dissolved. If bubbles are observed, repeat the wash protocol described 
in Section 4 to ensure full dissolution of the coating. Be sure to use PBS warmed to 37°C. 

2. If the software reports an error during calibration of the array (between steps 3-4 of Section 5), bubbles 
or debris in the top-left corner of the top-left reservoir of the CellRaft Calibration Array may be the cause. 
Observe the software during the array calibration process and if bubbles or large debris are present, 
remove them with a pipette then repeat array calibration. If still unsuccessful, contact Cell Microsystems 
Technical Support at support@cellmicrosystems.com. 

3. If the poke mark cannot be located within the image stack during step 6 of Section 5, first use the “Re-
test with Small Offset” option at least 4 times since each iteration offsets the poke location in a different 
combination of ±80µm in the X and Y directions. If the poke mark is still not apparent: 

a. The maximum poke height may be insufficient to pierce the calibration array. First, hit the 
“Cancel” button (Figure 6) and try repeating the process using a different microwell, preferably 
one closer to the edge of the selectable microwells. If still unsuccessful, hit the “Cancel” button 
and repeat using a microwell from a different reservoir of the calibration array. 

b. The poke location may be outside the field of view surrounding the target microwell, particularly 
if the AIR System calibration is being performed after a needle replacement. In that case, be sure 
to select the “Start new needle calibration” button during step 5 of Section 5 above. If the poke 
mark is still not visible or if the needle was not recently replaced, select the “Cancel” button 
(Figure 6) and use the compass rose to move the field of view to the areas of the array 
immediately surrounding the target microwell to inspect for the poke location. If discovered: 

i. Note the direction of the poke location relative to the original target microwell. 
ii. Repeat steps 4-5 of Section 5. 

iii. During step 7, select the edge of the FOV closest to the noted location of the poke mark. 
iv. Select the “Save calibration” button, then the “Return to FOV mode” button. 
v. Repeat steps 4-8 of Section 5. The poke location should now be visible within the image 

stack.  
If the poke mark is still not visible, contact Cell Microsystems Technical Support at 
support@cellmicrosystems.com. 

4. If the poke locations during CellRaft isolation appear off-center relative to the target CellRafts (Figure 1):  
a. Observe isolations within the center of the array, as the CellRaft 

location within the reservoir can slightly bias poke location.  
b. If the pokes are consistently and significantly off-center to the 

point that some CellRafts are not successfully releasing, repeat the 
calibration process (Section 5) using a new microwell, preferably 
in another reservoir.  

c. If the error is consistent across multiple attempts to calibrate and 
isolate, during step 6 of the calibration, select a point offset from 
the actual poke location in the direction of the deviation (Figure 
9). When doing so, be sure to account for any potential differences 
in microwell size (e.g. 100µm array vs. 200µm calibration array). 

For additional troubleshooting or technical support questions, contact Cell Microsystems Technical Support at 
support@cellmicrosystems.com.  

    
Figure 9. As an example, if observing 
repeated deviation to top-right of 
microwell (left) despite calibration 
showing a centered poke location 
(right), mark the poke position to the 
top-right of the true poke location. 

mailto:support@cellmicrosystems.com
mailto:support@cellmicrosystems.com
mailto:support@cellmicrosystems.com
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