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SAMPLE PREPARATION
1. Prepare PBMC sample
2. Mix 20 µl of PBMCs with 20 µl of stain
3. Mix well
4. Load 20 µl of sample into Cellometer® slides

Pipette 20µL of sample into 
disposable counting chamber

Insert chamber in 
Cellometer 

Bright-field (BR) and fluorescent (FL) 
images acquired and analyzed

Output data generated instantly

y = 2E+07x - 256427
R² = 0.9991
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1/Dilution factor

Live PBMC concentration

N = 10

Results

�{ Viable and nonviablePBMCsare
specificallystainedwith AOEB

�{ PBMCs dilution series showed
linearityof R2 = 0.9991

�{ Measurementstaysconsistentin
variousconcentrations

�{ %CVcalculatedrangesfrom 3.5%
to 14.1%, whichare in acceptable
range

Dilution 
factor

Live PBMC 
(cells/ml)

Stdev 
(n=10) %CV

1 2.2E+07 7.6E+05 3.5

0.5 1.1E+07 3.4E+05 3.0

0.25 5.0E+06 2.4E+05 4.8

0.125 2.6E+06 1.6E+05 6.2

0.0625 9.7E+05 5.3E+04 5.4

0.03125 4.1E+05 5.6E+0413.9

0.015625 2.1E+05 2.9E+0414.1

Day 1 Day 4 Day 7

Live PMBC with green 
fluorescence

Dead PMBC with EB 
stained  positive

Testing PBMC viability with Vision AOEB method
Samples Day1 Day4 Day7
Average 89.1% 72.5% 50.2%
Stdev 0.79% 0.90% 3.76%

CV% (n=10) 0.9% 1.2% 7.5%
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Bright field image Fluorescent image 1 (AO) Fluorescent image 2 (EB)

Bright field PBMC Live PMBC
Dead PMBC

Dilution Series

Results

�{ PBMCssamplestoredin 4°Cconditionfor 1-7 days

�{ Viabilityof PBMCsreducedby ~40%after oneweekincubation

�{ Measurementstaysconsistentin variousconcentrations
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Comparison PBMC counting methods TTEST Manual FCM Cellometer Expected

Manual 1.00 0.03 0.01 0.00

FCM 0.03 1.00 0.80 0.60

Cellometer 0.01 0.80 1.00 0.84

Expected 0.00 0.60 0.84 NA

P=0.00001

P=0.603

P=0.8438

Results

�{ PBMCcount comparedbetweenhemacytometer,flow
cytometerandCellometer®

�{ Cellometer®showedresultsclosestto expectedvalue

�{ Hemacytometershowedresultswith a P=0.00001

Sample Measurement Total nucleated All cells Difference % RBC N

PBMC+RBC Average 1.26E+07 1.39E+07 1.23E+06 8.9% 10

STD 7.88E+05 1.22E+06

CV 6.2% 8.8%

PBMC+1/2RBC Average 1.21E+07 1.27E+07 5.82E+05 4.6% 10

STD 5.85E+05 6.81E+05

CV 4.8% 5.4%

PBMC+1/4RBC Average 1.22E+07 1.24E+07 2.27E+05 1.8% 10

STD 9.69E+05 9.02E+05

CV 7.9% 7.3%

�‡Concentration: cells/ml 
�‡Total nucleated cells measured by fluorescence (green + red).
�‡All cells measure by bright field only

9.  CONCLUSION & ACKNOWLEGEMENT

Spiked RBCs

No RBC 
fluorescence

We havedemonstrateda rapidandcost-effectivemethod for concentrationandviability measurementof PBMCs
using the Cellometer®Vision. The Cellometer®Vision has the capability of capturing bright-field and two
fluorescentimagesthat can count the viable and nonviablePBMCssimultaneouslyin the target sample. This
methodallowsusersto quicklyobtainconcentrationandviabilityof PBMCs,while eliminatinginherent issuesfrom
manualhemacytometerand flow cytometer. TheCellometer®Visionenablessimpler researchdevelopmentin
both academiaandindustry.

The authors would like to thank the BiotechnologyCenterat the Merrimack College,North Andover,MA for
providingsupportin this work.

~20µL PBMCs sample

Add to 20µL 
fluorescent dye

We demonstrate a rapid and cost-effective method for concentration and viability
measurementof PBMCsusing the Cellometer®Vision. This method has the ability to
eliminatemanyinherent issuescausedby manualhemacytometerand flow cytometer. By
usingCellometer®Vision,the assaytime for generatingconcentrationandviability result is
greatlyreduced,whichissignificantfor researchdevelopmentin academiaandindustry.

The current methods for PBMCsanalysiscommonly utilize manual hemacytometerand
standardflow cytometry,but severalinherent issuesareattached. Manualcell countingvia
standardfluorescencemicroscopyrequires trained technicians,which is time-consuming
andproneto humanerror. Standardflow cytometry isexpensive,largein size,andrequire
considerableamountof maintenance. In addition,mostof the flow cytometersdo not have
imagingcapabilities,which often generatesomeuncertaintiesin the fluorescenceresults
obtained. Recently, a novel imaging cytometry platform, equivalent of combining
fluorescentmicroscopeand flow cytometry,hasbeen developedby NexcelomBioscience
(Lawrence,MA). This new device allows rapid analysisusing inexpensivedisposable
countingchambersthat require only 20 �…�oof samples. Thissystemallowsautomatedcell
image acquisition and processingwith a novel counting algorithm for accurate and
consistent measurement of cell population and viability on a variety of cell types
(immunological, cancer, stem, insect, adipocytes, hepatocytes, platelets, algae, and
heterogeneouscells).


