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We propose and tested a method for studies of native blood cells by atomic-force microscopy
in a humid chamber preserving viability, size, and shape of biological objects. The method has
some advantages over scanning in a liquid cell: it allows studying non-fixed blood samples in the
form of suspension of live cells and excludes mechanical and chemical influences on the cells.
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In modern probe microscopy, various methods of scan-
ning of blood cells using atomic force microscope
are used. Two methods of examination of blood cells
based on routine preparing of blood smears are known
[5]: application of the suspension of fixed blood cells
onto slides followed by their scanning in air medium
[3] and scanning in liquid cells by atomic force mi-
croscopy (AFM) in contact and tapping modes. Draw-
backs of these methods are examination of dead fixed
cells treated with chemicals distorting their morpho-
metric parameters. Long-term process of sample pro-
cessing and modification of cell surface with Hanks
saline containing Ca* ions are associated with the risk
of artificial changes of cell shape.

Liquid cells used in probe microscopy do not yield
objective results, because sample preparation requires
firm adhesion of the cells to the surface. Treatment of
cell surfaces with chemical agents (polylysine, Ca**
ions, efc.) induces destruction or activation of cell
structures and modification of their shape. Moreover,
blood cells can be pushed off the substrate with probe
tip or can stick to the cantilever. AFM images ob-
tained during scanning in liquid cell have low spatial
resolution [6] and hence, do not allow evaluation of
the character of cell membrane damage. This hampers
objective evaluation of cell shape and size. The use of

the proposed method for examination of native cells
provides the possibility of studying intravital geomet-
ric parameters of the object without its exposure to
modifying agents.

Morphometric parameters of anucleate cells (hu-
man erythrocytes) were evaluated using AFM. For
preparing cell suspension, the blood was collected
without heparin. The cells were suspended in physio-
logical saline, a drop of the suspension was placed on
a clean degreased slide. For preserving cell nativity,
the preparations were placed into a humid chamber
saturated with water vapors and closed with a mem-
brane with a hole for the probe. Scanning in an atmo-
sphere saturated with water vapors makes it possible
to create optimal microenvironment for the cells and
to maintain their viability. Morphometric parameters
of cells were studied using an lintegra Vita NT-MDT
scanning probe microscope (configuration on the basis
of Olympus IX-71 inverted light microscope). AFM
images were obtained in a tapped mode. For mini-
mization of the biological object drag effect caused
by the presence of a lateral component, we used scan
frequency of 0.6-0.8 Hz. Scanning was performed with
NSGO03 (NT-MDT) silicon probes with tip radius of
10 nm and spring constant of 1.1 N/m. AFM mea-
surements were performed on at least 30 cells from
cach blood sample. The number of scanned cells was
limited by the lifetime of native state of erythrocytes.






adhesion to the substrate and mechanical influences on
the cell surface during sample processing. The method
can be used in general and clinical physiology for all
living organisms and biological objects.
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