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1.  ABSTRACT

The ability to detect and enumerate cells with specificsurfacemarkers is essentialfor
clinicaldiagnosisandbiomedicalresearch. Thetraditional cell analysisinstrumentationfor
immunophenotypinginvolvesthe use of fluorescencemicroscopy,confocal fluorescence
scanning,and flow cytometry. However,these systemsare often expensiveto purchase
and maintain. In this work, we demonstratea novel low-costdevice,Cellometer®system,
which combines both microscopic imaging and cytometry methods with comparable
detection sensitivity. Thismethod utilizesboth bright-field and fluorescenceimagingof a
disposablecell counting chamber to quickly provide concentration and percentagesof
differentially-labeled cell populations. Commonfluorescentmicrospheresused for flow
cytometercalibrationwasusedto comparethe sensitivityof the Cellometer®systemwith
flow cytometry. Thesystemwasalsotested to quantify percentagesof single- (CD5-FITC,
CD4/CD8-PE,and B220-APC)and double-labeled (CD4-APCand CD8-PE)cell population.
The Cellometer®was able to detect and enumerate fluorescencemicrospheresat the
lowest intensity. Thecell populationanalysisresultswere highlyconsistentwith the data
generatedby FACScaliburflow cytometer. Thisnovel imagingcytometry method provides
an efficient tool for cell concentrationmeasurements,aswell assurfacemarkerbasedcell
populationanalysis,especiallywhenflow cytometerisnot readilyavailableor a quicktest is
required.

2.  INTRODUCTION

Immunophenotypingis one of the key componentsof clinical diagnosisand biomedical
research. Such study is essential for the diagnosisof hematologic malignancy,sub-
classifyingdiseases,monitoringresponseto treatment, predictingprognosis,detectingrare
cell populationsand residualmalignantcells. In immunologicalstudy,cell surfacemarkers
have been widely used to identify and classify various immune cells and track their
developmentalstatusaswell asphysiologicalfunctions.

3.  CELLOMETER® VISION IMAGING CYTOMETRY

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

5.  INITIAL IMMUNOPHENOTYPING MEASUREMENT

Results

�{Cellometerwascapableof detectingof CD5-FITC,CD4/CD8-PE,andB220-APC

�{Concentrationandpercentagesof specificsurfacemarkerpositivecellsweremeasured

�{Eachmeasurementwascomplementwith a control sample

6.  SPLENOCYTE CD4 CD8 MEASUREMENT

8.  RESULTS VALIDATION USING FLOW CYTOMETRY

7.  THYMOCYTE CD4 CD8 MEASUREMENT 

Results for splenocytes

�{CD4 andCD8 FLimageswerecapturedandanalyzed

�{Datawereusedto generatefrequencyvs. FLplot

Results

�{CD4-APCand CD8-PEstainedsplenocytesand
thymocyteswerecounted

�{FLdata wasusedto generatea scatterplot of
CD4-APCvs. CD8-PE

�{Flow cytometry alsogeneratedsimilar results
whichvalidatedthe Cellometermethod

9.  CONCLUSION & ACKNOWLEGEMENT

We havedemonstratednew immunophenotypingapplicationfor the Cellometerimagingcytometry
method,which is of great importanceto a varietyof clinicaldiagnosisand biomedicalresearch. The
ability to rapidlyand effectivelyperform cell populationanalysisassays,aswell ascell concentration
and viability measurement,may improve research productivity, especiallywhere flow or laser
scanningcytometersarenot readilyavailable.

Theauthorswould like to thank the BiotechnologyCenterat the MerrimackCollege,North Andover,
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Initial ImmunophenotypingMeasurement

Results for thymocytes

�{CD4 andCD8 FLimageswerecapturedandanalyzed

�{Datawereusedto generatefrequencyvs. FLplot

Instrumentation

�‡Filter Optics Module

�‡FITC  Detection �ÆVB-535-401

�‡R-PE  Detection �ÆVB-595-501

�‡APC Detection �ÆVB-695-601

CD5-FITC CD4/CD8-PE
B220-Biotin:

Streptavidin-APC

Splenocytes

Single Label Percentage

Surface Marker (%)

CD5 9.60%

CD4/CD8 27.31%

B220 49.69%

Dual Label FACScaliburCellometer Dual Label FACScalibur Cellometer 

Splenocyte (%) (%) Thymocyte (%) (%)

�����ð�������ô�� 66.85% 66.76% �����ð�������ô�� 9.23% 7.04%

�����ð�������ô�� 22.22% 23.23% �����ð�������ô�� 12.68% 16.25%

�����ð�������ô�� 10.54% 9.38% �����ð�������ô�� 2.05% 4.02%

�����ð�������ô�� 0.39% 0.62% �����ð�������ô�� 76.04% 72.70%

Consumable

�‡20 �…Lsamplevolume

�‡Concentrationrange: 105 �t 107 cells/ml

CD4 CD8 Measurement Validation

CD8-PECD4-APC

Splenocytes

CD8-PECD4-APC

Thymocytes


