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M OT I VAT I O N
A fa st, easy, reliable method of isolating cer ta i n
cells from a blood sample should be based on
p ro p e r t ies associated with the cells th e m s e lve s
and, ideally, should avoid labelling pro c e d u re s .
P u rif ication of low -abundance species, in
p a rt i c u l a r, benefits from label-free separa t i o n
m ethods. Centri f u gation and multi-step pro c e d u re s
should be avo i d e d .

S O LU T I O N
The Cytocon™ 300 inst rument can be used fo r
a u to m a ted separation according to intr i n s i c
p ro p e r ties of the blood cells. In a continuous
p ro c e d u re a "dielectric sieve” dist i n g u i s h e s
ly mp h o c y tes from red blood cells. Both cell
types are collected in two separa te fra c t i o n s .
The separation ta kes place in a closed syste m
and can be perfo rmed under phys i o l o g i c a l
c o n d i t i o n s .

P R I NC I P L E
The separation principle of Cytocon™ is a uniqu e
combination of dielectro p h o retic fo rce and fluid
f l ow. The nature of the objects contri b u tes to th e
outcome of the pro c e d u re. Dif fe rences in type,
size or even morphology can be ex p l o i ted with
C y tocon™ separation pro c e d u res. Exa mp l e s
a re: cells and beads of the same size; cells of
d i ffe rent sizes (e. g. mammalian cells and ye a st )
and nucleate d / a n u c l e a ted cells.
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INPUT CELL NUMBER
tota l J u rka t R B C
6 3 5 5 161 6194
10 0 % 2 . 5 % 97. 5 %

F R ACTION 1
tota l J u rka t R B C
34 5 151 194
10 0 % 4 3 . 8 % 6 6 . 2 %

F R ACTION 2
tota l J u rka t R B C
6 010 10 6 0 0 0
10 0 % 0 .17 % 9 9 . 8 %

Fractionation of Blood Cells

FIG. 1
S e p a ration of calcein-labeled J u rka t cells and red blood
cells. Only red blood cells can pass the "dielectri c
s i eve" and are collected in fraction 2. The J u rka t c e l l s
a re dive r ted and are collected in fraction 1.

TAB.: 
D i e l e c t ro p h o retic separation of J u rka t cells (ta rget )
and red blood cells (RBC). The ta rget was diluted in
the cell sample to a concentration of 2.5%. T h e
e n ri chment fa c tor for J u rka t cells in fraction 1 wa s
17.5. The yield of J u rka t cells in this fraction was 93 %.
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M E T H O D
• For a bet ter visualization during the ex p e riment 

J u rkat cells we re labelled with 10 µM Calcein – 
AM™ (Molecular Probes) and diluted into 
C y tocon™ Buffer II.

• A blood sample was drawn from a healthy  
donor by needle puncture and diluted into 
C y tocon™ Buffer II.

• A Cytocon™ Sorter Chip was mounted on 
a fluorescence microscope (Oly mpus IX- 5 0 )
e quipped with a fluorescein fi lter set set 
( B P 510-550, DM570, BA590) and connected 
to the Cytocon™ Fluidics System and the 
C y tocon™ Chip Dri ve r.

• The cell samples we re mixed to a concentration 
of 2.5 · 106 J u rka t cells / ml and 1.8 · 107 red 
blood cells / ml. Samples of 0.3 µl we re 
i n j e c ted into the Sorter Chip.

• The cells we re separa ted based on diffe rences 
in their size and dielectric pro p e r ties by the  
s w i t ch electrode of the Sorter Chip using a 
f re quency of 800 kHz. Under these conditions 
J u rkat cells we re deflected and collected in 
f raction 1 whereas red blood cells could pass 
the switch electrode group and we re collected 
in fraction 2.

• J u rka t cells and red blood cells we re counted 
in both fractions to dete rmine the enri chment 
and yield.

s e p a ration based on pro p e rties 
i n h e rent in the cells

s e p a ration based on diffe rence in size
or presence / absence of a nucleus

no addition of a label re qu i re d

easy to auto m a te

s e p a ration of ve ry small numbers of
cells is possible

high yields for low – abundance 
ta rget cells

ve ry gentle conditions for live cells


