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CaliCell

WarrantyWarranty
WPI (World Precision Instruments, Inc.) warrants to the original pur chas er that this equipment, including 
its components and parts, shall be free from defects in ma te ri al and workmanship for a period of 
90 days from the date of receipt. WPI’s obligation under this warranty shall be limited to repair or 
replacement, at WPI’s option, of the equip ment or defective components or parts upon receipt thereof 
f.o.b. WPI, Sarasota, Florida U.S.A. Return of a repaired instrument shall be f.o.b. Sarasota.

The above warranty is contingent upon normal usage and does not cover products which have been 
modifi ed without WPI’s approval or which have been subjected to unusual physical or electrical stress 
or on which the orig i nal identifi cation marks have been removed or altered. The above warranty will 
not apply if adjustment, repair or parts replacement is required because of accident, neglect, misuse, 
failure of electric power, air conditioning, humidity control, or causes other than normal and ordinary 
usage.

To the extent that any of its equipment is furnished by a manufacturer other than WPI, the fore go ing 
warranty shall be applicable only to the extent of the warranty furnished by such other manufacturer. 
This warranty will not apply to appearance terms, such as knobs, handles, dials or the like.

WPI makes no warranty of any kind, express or implied or statutory, including without lim i ta tion any 
warranties of mer chant abil i ty and/or fi tness for a particular purpose. WPI shall not be liable for any 
damages, whether direct, indirect, special or con se quen tial arising from a failure of this product to 
operate in the manner desired by the user. WPI shall not be liable for any damage to data or property 
that may be caused directly or indirectly by use of this product.

Claims and Returns
• Inspect all shipments upon receipt. Missing cartons or obvious damage to cartons should be noted 
on the delivery receipt before signing. Concealed loss or damage should be reported at once to 
the carrier and an inspection requested. All claims for shortage or damage must be made within 10 
days after receipt of shipment. Claims for lost shipments must be made within 30 days of invoice or 
other notifi cation of shipment. Please save damaged or pilfered cartons until claim settles. In some 
instances, photographic documentation may be required. Some items are time sensitive; WPI assumes 
no extended warranty or any liability for use beyond the date specifi ed on the container.

• WPI cannot be held responsible for items damaged in shipment en route to us. Please enclose 
merchandise in its original shipping container to avoid damage from handling.  We recommend that 
you insure merchandise when shipping. The customer is responsible for paying shipping expenses 
including adequate insurance on all items returned.

• Do not return any goods to WPI without obtaining prior approval and instructions (RMA#) from our 
returns department. Goods returned unauthorized or by collect freight may be refused. The RMA# must 
be clearly displayed on the outside of the box, or the package will not be accepted. Please contact the 
RMA department for a request form.

• Goods returned for repair must be reasonably clean and free of hazardous materials.

• A handling fee is charged for goods returned for exchange or credit. This fee may add up to 25% of 
the sale price depending on the condition of the item. Goods ordered in error are also subject to the 
handling fee.

• Equipment which was built as a special order cannot be returned.

• Always refer to the RMA# when contacting WPI to obtain a status of your returned item.

• For any other issues regarding a claim or return, please contact the RMA department.

World Precision Instruments, Inc.
USA

International Trade Center, 175 Sarasota Center Blvd., Sarasota FL 34240-9258
Tel: 941-371-1003 • Fax: 941-377-5428 • E-mail: sales@wpiinc.com

UK
Astonbury Farm Business Centre • Aston, Stevenage, Hertfordshire SG2 7EG

Tel: 01438-880025 • Fax: 01438-880026 • E-mail: wpiuk@wpi-europe.com

Germany
Liegnitzer Str. 15, D-10999 Berlin

Tel: 030-6188845 • Fax: 030-6188670 • E-mail: wpide@wpi-europe.com

Internet
www.wpiinc.com  •  www.wpi-medical.com
www.nitricoxide.net  •  www.pipetter.com
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CaliCell

The CaliCell™ provides a quick and effective way to determine 
if WPI’s EVOM (or Millipore Inc.’s version, the Millicell ERS) is 
functioning correctly when an unstable or unexpectedly low 
resistance reading of cell cultures is encountered. The CaliCell 
consists of a thin plastic mem brane attached to either a 12 or 30 
mm diameter housing and is based on the design of the Millipore 
tissue culture cup inserts. The electrical current produced by the 
EVOM passes through an array of small holes in the membrane. 
This produces resistance values similar to those obtained using a 
true biological tissue monolayer. The average CaliCell resistance 
reading should not drift over time as long as it is kept in good 
physical condition. 

The CaliCell is used to test WPI’s EVOM (and the Millipore version) 
with the STX-2 “chopstick electrodes” or any of WPI’s Endohm 
sensors. Each CaliCell comes with a blank tissue insert (looks like 
the CaliCell, but without a membrane) for background resistance 
readings, and a calibration value (on the cover of this instruction 
sheet) showing the resistance value for that particular CaliCell. The 
CALICELL-24 is made for the ENDOHM-24 and the CALICELL-12
is for use with the ENDOHM-12 and ENDOHM-6.

WARNING: Do not autoclave or soak in alcohol for more than 

an hour.

Using the CaliCell
1. Mix a solution of exactly100 mM concentration KCl.

2. Place the CaliCell into the Endohm (or cell culture dish, if using 
either STX-2, STX-3 or Millicell ERS electrodes) and fi ll with the KCl 
solution to approximately half the height of the CaliCell.

3. Fill the CaliCell with the same solution. Make sure the solution 
level is lower than the top of the CaliCell so that the electric current 
cannot fl ow over the top and bypass the CaliCell membrane. 

Also check for bubbles touching the membrane since they may 
increase the electrical resistance reading.

4. Plug the electrode set of choice into the EVOM (or Millipore 
ERS meter). Make sure the meter is set to “electrical resistance” 
mode and take a reading (check the EVOM instruction manual for 
more details). The reading will indicate the “total” resistance (e.g., 
152 Ohms for a CaliCell-24). Now, remove the CaliCell and take a 
second reading with a blank tissue insert. This is the “background” 
resistance (e.g., 18 Ohms). The difference between these values 
(152-18 = 134 Ohms) is the CaliCell membrane resistance. See 
the “Discussion” section for information regarding how close the 
membrane resistance should be to the WPI calibrated value. When 

fi nished, follow the instructions in the “Storage” section.

Discussion
The resistance reading of the CaliCell is determined by the 
conductivity of the fl uid, the geometry and placement of the 
electrodes and type of container used. Electrolyte conductivity is 
primarily determined by the salt concentration though it also varies 
slightly with tem per a ture. When these parameters are adequately 
controlled and the holes in the CaliCell are kept free of debris, 
resistance readings produced should remain fairly constant.

Ideally, the reading should be independent of the electrode used. 
However, due to the proximity of the membrane to the bottom of 
the chamber and the limitation of some of the electrode designs, 
the actual reading can vary with different electrodes. Although this 
is usually insignifi cant for tissue culture studies, understanding 
how some electrodes under certain conditions might produce 
readings not equal to the absolute resistance might be important to 
some users. The following is a summary of our observations.

The CaliCell-24 will give constant readings for different heights 
(this is the true resistance reading) as long as the top electrode true resistance reading) as long as the top electrode true

is kept at least 5 to 6 mm away from the synthetic membrane 
surface. The reading may increase if the top electrode is brought 
any closer. Due to different electrode geometry, older models of the 
ENDOHM-24 may give slightly different readings with the CaliCell, 
but for a particular Endohm, the readings will remain constant if 
the unit is functioning properly. The current model should give 
readings within10% to 15% of the calibrated value.

The STX-2 and STX-3 “Chopstick” electrodes will produce 
approximately the same readings for the CALICELL-12 as the 
Endohm. The CALICELL-24 readings, however, will be about 20% 
to 40% higher. The reason for this variation is that the electric 
current through the membrane is concentrated on the side of the 
membrane that the elec trode tips are on. Since the positions of the 
pairs of electrodes are not fi xed, there will also be more variation in 
the readings (see the STX-2 or STX-3 manual for details).

The CaliCell-12 will give the same readings in the ENDOHM-6 
and ENDOHM-12 regardless of the height of the upper electrode, 
unless it is lowered to the point where it is actually touching the 
membrane. The fi nal readings should be with in 5% to 10% of the 
calibrated values. Since the current is uniform over the membrane 
surface, this will be a true resistance reading.true resistance reading.true

Sterilization: The CaliCell can be sterilized with alcohol but do 
not soak for more than 30 minutes. Do not autoclave.

Storage: Rinse with distilled water and store in a dry place at 
room temperature.

Care: The CaliCell reading should not have signifi cant drift 
over time as long as it is kept clean and not exposed to high 
temperatures.


