Technical Note 211

CellDrop Extended Range Performance Data
Introduction
CellDrop™ Series Automated Cell Counters are designed to quantify cell samples with a wide range of cell densities. DirectPipette ™ Technology
features a variable height counting chamber that utilizes three precision calibrated chamber heights to accurately quantify a wider range of cell
densities than a manual hemocytometer or slide-based counters (Figure 1). This feature allows CellDrop users to bypass additional dilution or
concentration steps prior to the count that could introduce additional error and damage cells.

CellDrop Counting Limits
Most slide based cell counters offer only a single 100 µm chamber height. The DirectPipette Technology available on the CellDrop allows the user to
choose from three different chamber heights: 50, 100 and 400 µm. These options greatly expand the dynamic range of the CellDrop and allow
samples that are too sparse or dense to count at 100 µm to be accurately counted at 400 µm or 50 µm. For example, a sample with 1.5 x104 cells/mL
would only have 5 cells in the field of view at 100 µm and the count could be off by 20% if there was a sampling error of one cell. Statistically, this
sample would be very difficult to count accurately. At 400 µm the same sample would have 20 cells in the field of view and a difference of one cell due
to sampling error would only change the count by 5%. See Table 1 for details about the appropriate chamber heights to use for various cell densities
on the CelDrop.
The National Institute of Standards and Technology has proposed a robust method to assess cell counting linearity and reproducibility using serial
dilutions to measure the proportional change of concentration on a cell counting device compared to the known proportion of the dilution series (1). A
version of this method was tested on a DeNovix CellDrop Automated Cell Counter to assess the linearity and reproducibility near the CellDrop limits
of detection.

Figure 1: The additional dynamic range of CellDrop compared to a manual hemocytometer or various slide-based methods.

1/3

Sample Concentration (cells /
mL)

Chamber Height

Volume
Required

7.0 x 10e2 - 1.0 x 10e5

400 µm

40 µL

5.0 x 10e4 - 1.0 x 10e7

100 µm

10 µL

1.0 x 10e7 - 2.5 x 10e7

50 µm

5 µL

Figure 4: Low density 293t cells are shown at the 100 µm chamber height (left) and
the same low density sample at the 400 µm chamber height (right).

Results
Low Density Cell Samples
Low density dilutions of 293t cells were prepared as described in the methods section and ten replicates of each dilution were counted on a CellDrop.
The low density samples were counted at a chamber height of 400 µm. Figure 2 presents the linearity and reproducibility data for the CellDrop.
High Density Cell Samples
High density 293t cell dilutions were prepared as described and counted in replicates of ten on the CellDrop. The high density samples were counted
at a chamber height of 50 µm. Figure 3 details the reproducibility and linearity data obtained from the serial dilution replicates using the CellDrop.
Figure 4 shows a view of the 293t cells after counting using the CellDrop at the 100 and 400 µm chamber heights. The green-fluorescing cells can be
seen circled in green by the counting algorithm. While only a a few live cells are seen in the 100 µm chamber the 400 µm chamber is able to load a
greater volume and provide a more accurate count at low concentrations.

Figure 2: Low density 293t cell count linearity and reproducibility for CellDrop and slidebased methods. Data points represent the average of 10 replicate measurements for cell
samples serially diluted 1:1 from a stock.
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Figure 3: 293t cell count linearity and reproducibility for high density cell samples on
CellDrop and slide-based counter. Data points represent the average of 10 replicate
measurements for cell samples serially diluted 1:1 from a stock.

Materials and Methods
293t cells were harvested from confluent cultures and centrifuged at 1000 RPM for 10 minutes. The pellets were resuspended in DMEM with 10%
FBS and initial cell density was checked on the CellDrop. High density and low density dilution sets were prepared from these cell suspensions. Each
dilution was then diluted 1:1 with the fluorescent nuclear stain acridine orange (AO) (DeNovix cat# CD-AO-1.5).
A stock solution for the low density dilution set was prepared from the cell resuspension with a target concentration of 4×10 5 cells/mL after dilution
with AO. Five 1:1 dilutions were prepared from this stock with target concentrations chosen to fall within the 400 µm chamber height specification. A
stock solution for the high density dilution set was prepared from a cell resuspension with a final target concentration of 2.5×107 cells/mL after dilution
with AO. Four additional 1:1 dilutions were prepared from this stock with final target concentrations chosen to fall within the quantification range of the
50 µm and 100 µm chamber height specifications.
The AO app on a CellDrop Automated Cell Counter was used to count all samples. The low density samples were counted using an edited version of
the Default Protocol with Dilution Factor set to 1 and Green Fluorescence Threshold set to 25. All other settings remained the same as default. High
density samples were counted using the Default Protocol with Dilution Factor set to 1.

Discussion
The range of cell density measurements possible on the CellDrop far exceeds that of slide-based counting methods and the data presented here
shows exceptional linearity and reproducibility in these extended ranges. Exceptional precision is maintained across all dilutions tested for both cell
density ranges and a linear response was observed as demonstrated by high R 2 values. The implementation of standard, automated cell counting
procedures removes the subjectivity of manual cell counting allowing superior intra- and inter-user reproducibility and consistency of results over time.
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