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Abstract

endritic cell (DC) population is a key func-

tional constituent of cell-based immuno-

therapy drugs. The correct cell count and

adequate viability of DCs are one of the
quality control criteria for the final product release.
The number of viable DCs is historically determined by
microscopy using a manual counting method: Biirker
chamber, and trypan blue dye for dead cell exclusion. The
manual method can have significant variability between
cell counts determined by different people performing
the procedure, which may contribute to an unstable
manufacturing process. The manual method is also time-
consuming for the operator. An automated cell counting
process helps remove the variability between operators!
and can free up the operator for other tasks.

The Vi-CELL® XR is an automated cell counting and
viability analyzer that uses the trypan blue dye exclusion
method. The Vi-CELL was evaluated as a suitable method
for quality control of DC counts and viability for a dendritic
cell-based biologic drug. The test for Vi-CELL counting
accuracy was performed three times each on known
concentration control beads, under the same operating
conditions. The diameter and circularity of dendritic and
lymphocyte cells was determined by a NIKON™ Eclipse
microscope to set up the “correct recognition of DC. The
size range for DC was established so that lymphocytes
could be excluded. The number of total DC, viable and
also non-viable, were analyzed and compared to Buirker
chamber counting. There was no significant difference
between the DC count obtained by Vi-CELL and by Biirker
chamber. Vi-CELL automated cell counting was estab-
lished as a method which is accurate and suitable for use
with dendritic cells.

Introduction

SOTIO is a biotechnology company that is
developing a next-generation, active cellular immu-
notherapy (ACI), focusing on the treatment of cancer
and autoimmune diseases. The company is using an
immunotherapy platform based on activated den-
dritic cells. SOTIO is currently focused on developing
a new medicinal product, DCVAC/PCa, for prostate
cancer patients. The Phase | and Phase Il clinical
trials, already involving several hundred patients with
prostate cancer at various stages, indicate promising
preliminary results.

In this application note, we present a validation
study where the Vi-CELL® XR was evaluated as a
method for quality control of DC count and viability
for the DCVAC/PCa final product.”

Results

Evaluation of Vi-CELL
Measurement Accuracy

The accuracy of the automated counting method
(Vi-CELL) was determined by calculating inter and
intra operator coefficient of variation (CV) % (Vi-CELL
vs. Birker chamber). Vi-CELL accuracy was tested
using known concentration control beads (1x10/mL).
Bead concentration was determined by two operators,
performing measurement processes three times each,
under identical operating conditions. To evaluate
their counting accuracy, the results obtained with
Vi-CELL were compared to those obtained using the
Birker chamber. The CV between each counting, and
also between operators, did not exceed 5% for both
counting methods. The final concentration of control
beads determined by manual and automated count-
ing methods was comparable, and in the correct range

Fall 2014 BioProcessing Journal @) www.bioprocessingjournal.com


http://www.beckmancoulter.com/wsrportal/wsr/research-and-discovery/products-and-services/flow-cytometry/cell-counters/vi-cell-series/index.htm#2/10//0/25/1/0/asc/2/731050///0/1//0/
http://www.nikoninstruments.com/Products/Microscope-Systems/Inverted-Microscopes/Eclipse-Ti
http://www.nikoninstruments.com/Products/Microscope-Systems/Inverted-Microscopes/Eclipse-Ti
http://www.sotio.com/clinical-trials/prostate-cancer/the-dcvac-medicinal-product
http://www.beckmancoulter.com/wsrportal/wsr/research-and-discovery/products-and-services/flow-cytometry/cell-counters/vi-cell-series/index.htm#2/10//0/25/1/0/asc/2/731050///0/1//0/

of m m
cc)8.9);10; count/mL to 1.1x10° count/mL (1x 108
nt/mL+£10%), as i i
count/m® > required in the concentra-
100 2 requrea TABLE 1. Cell counting accuracy test

Vi-CELL Automated Method

:‘\::‘eéfment .Of Precise Cell Diameter
2 ircularity for Optimal Setting of
LL for DCVAC/PCa analysis Av
CELL for DCVAC/ y erage of 3 (operator 1) 1.03
oy mainly Dclr;;dselveral cell popula- Average of 3 (operator 2) i 1.68
prons, buy mainly ymphocytes. Since Avera = =
ol tymec b aging system analyzes different e (operators Lenc? —
es based on their size and ci i . —
cell types base . and circularity, the
rcularity of DCsand |
¢ . ymphocyte i
tic()er:e (fietermlned to set up a correct reco)g;nii DR en et
counc»)[ir?CS,\;[ﬁ(eXdUde lymphocytes for Vi-CELL
g. ON™ Eclipse mi
. C
magnification (the same as Vi-C ro’sco!oe o T -
magnification the same as |.- ELL's microscope) Average of 3 (operator 1) of Beads (x10%) | CV % Intra Value
: ging software : ¥
usecd ;co Qetermlne both parameters. e fuerageoloperer 4 . 92 .
Pcaei ItC|r(cuIar|ty was analyzed on five DCVAC/ ‘
ots (two control and th i
. ree clinical stud
su i .
bjects) measuring 20 DC and ten lymphocyt . %l
ytes SD % inter (both operators): 2.81

Operations
# of Beads (x10°) | CV % Intra Value

St .
andard deviation (SD) % (operators 1 and 2): 0.005

Biirker Manual Method

Average (operators 1 and 2) 1.01 -
. 3.78

SD % (operators 1 and 2): 0.028

Forward this message to 2 colleague:

This email looks EVEN nicer when Jiewed in your web browser. Click here!

r2,2014 | Volume 6/ Number 20 | A Production of the

Thursday, Octobel
s From The past | Send Us Your PR | Become a Pri

int Subscriber

Advertising | ContactUs | Blast:

Suggested Reading

Insect Cell-Based Recombinant Adeno-Associated Virus Production:
Viojecular Process Optimization

By Jacek Lubelsk, PhD, Wim ermens, PD, and Harald Petry, PhO: uniQure N.V.

Discuss on LinkedIn

Career Development
Career Development

On-Del_v@nd ‘Webinar
Salnlng Products & Services
Measuremenl of Cardmmyocvte Contractility and Electrnphysmlogy
Free Webinar

predictive Results

E-NEWSLETTER

:2 THE BETT

S ER
X

5-1-

~ Q

in Cell-Based Assays "
in Cell-Based Assays cimultaneous
ACEA  Inc. has introduced the xCELLigence® RTCA
B FAloECR System, the first platforty to combine impedance and omprehensive
e elecirode array (MEA) technology with a pacing function. The c,'a,ac%—/L/e,iﬂﬁnn O mAbs in a
Cyetem is designed to be placed 0% Srandard tissue culture incubator Charadtere e lysis
abel-Free Applications Yo ohysiological temperature, CO2 Tovel, and humidity, allowing for
Workshop for Characteriziad B rontrolled assays with both short and long-term measurements 11:00 AM EDT
e Ouantifying Biomolecules real-time. october 7, 2014
November 12, 2014 The platform’s combined dual readout system provides cardiomyocyte
Bethesda, Maryland USA T ity measurements of lengthier durations, ‘offering the potential
for Identifying those compounds responsible for longer-term structural
Gamage to cardiomyocytes. The CavdloECR System allows for a deeper §
3R reasment of mechanism of toxicity, which is vital to researchers For more information, Lg_z__LnA_D!PJ—‘—‘—uhh 7th Annual Meating of
e pharmaceutical planse vish aceabio.com ihe Japanese Association for
(JAACT2014)

Seolved in complex biologic and small molecul

development.
November 11-14, 2014

b /
y caliing:
.
phacilitate Washindlon
ntry-Level Cell Culture and Microbial Fermentation
Fukuoka, Japan

757' 4 67- 890 hacilitate Washington
Bioleaders Forum 2015
professional, Ef
January 26-28, 2015
" Sartorius Stedim Biotech presents the BIOSTAT® A, the compact
Washington, DC USA bioreactor/fermenter designed specifically for ‘bench-scale and
S eational use. The system's contee BPJ Publishing
array of measurem
peristaltic pumps, 2
Borts and supply connections
Sartphone option is available

ent and control functions such 25 easy-load
T ration module, and simple-to-acees probe
o on-the-go operation, a tablet of

M strategy Forum Even beginners can successfully operate the system in 3 Very short
Bt of time thanks to an Intultive L2eF interface. The BIOSTAT
A ames in two different versions? 0% for cell culture applications,

e e tion. It uses either UniVessel®

p p p eee I y g
2 In loprocessingjou nal
to deVeIO a d Oduce sare ar d effective OductS Ge! a b ast out 0‘ our adVEI tisin do“a‘s‘ O@b opro .com

” . p g' .


http://www.nikoninstruments.com/Products/Microscope-Systems/Inverted-Microscopes/Eclipse-Ti
http://www.nikoninstruments.com/Products/Software
http://www.bioprocessingjournal.com/techno-blasts
mailto:info%40bioprocessingjournal.com?subject=Regarding%20Techno-Blast

CELL VIABILITY AS EASY AS 1-2-3

Vi-CELL XR CELL VIABILITY ANALYZER

log in sample
information

load sample

run and
view results

YOUR CELLS ARE IMPORTANT

Quantifying the number of cells in a culture has never been so easy. The
Vi-CELL XR is the ideal solution to increase productivity and lower your cost.
Integrating the trypan blue dye exclusion method and digital imaging technologies,
the Vi-CELL XR provides complete automation of sample preparation and cell

counting, eliminating the laborious task of manual cell counting procedures.

Just three intuitive steps. 1) Simply load your sample. 2) Log in the sample

information. 3) Run and view your results. Works with yeast, insect and

mammalian cells and includes a comprehensive number of parameters enhancing Vi-CELL XR

the statistical viability of the results. The Vi-CELL XR is a valuable tool for any Cell Viability, Counting and Sizing

laboratory that requires accurate cell concentration and cell viability results.

1'800'526'3821 (Select Option 1)
www.particle.com/cell-counter/vi-cell-xr ’V"BECKMAN
Vi-CELL is For Laboratory Use Only. Not for use in diagnostic procedures. COULER
Beckman Coulter; the stylized logo, COULTER COUNTER, and Vi-CELL are

trademarks of Beckman Coulter, Inc. and are registered with the USPTO. L ’f S °
© 2014 Beckman Coulter; Inc. ’ e C’ences
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FIGURE 1. Cell circularity and diameter determination in DCVAC/
PCa. Both parameters were determined by NIKON Eclipse at 20x
magnification and NIS Elements BR imaging software. (A) Circularity
was determined on five DCVAC/PCa lots when 20 DC (gray points)
and five lymphocytes (black squares) were measured and the average
was calculated for each lot. (B) Diameter of DCs and lymphocytes
was determined and, based on those data, a Vi-CELL criterion for DC
size was established: 11.5-30 um and 12-30 um. (P =clinical study
subject DCVAC/PCa; KON = control DCVAC/PCa; DC =dendritic cells;

LEU =lymphocytes.)

B

for each lot, and the average circularity was calculated for
each lot (Figure 1A). The circularity for each cell type was
compared and no significant difference was found between
DC and lymphocytes (P=0.6560; paired t-test) and there-
fore, made it impossible to differentiate those cell types
based on their circularity.

Cell diameter was analyzed on 19 DCVAC/PCa lots (six

control batches and 13 clinical study subjects) measur-
ing 20 DC and ten lymphocytes for each lot (Figure 1B).
Diameters of both cell populations were compared to
establish the size range that would distinguish DCs from
lymphocytes, so that lymphocytes would be excluded
during Vi-CELL counting. The characteristic DC size range
was determined to be between 11-30 um, and lymphocytes
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were within the range of 5-12.5 um, overlapping par-
tially with the lower limit for DC population. However,
the percentage of overlapping was not high (4%).

Validation of Cell Counting
Using Vi-CELL Automated Counter

Since the size separation between both popu-
lations was not completely conclusive, two size
parameters: 11.5-30 um and 12-30 um were tested
as possible Vi-CELL setting parameters for DC count-
ing. The number of total DC, viable DC, and DC
viability was determined on 20 DCVAC/PCa lots
(five control and 15 clinical study subjects) for both
established size parameters in Vi-CELL in parallel
with Birker chamber counting. Obtained values
by the Vi-CELL were compared to Biirker counting
values using a paired t-test (level of significance:
a=0.05) to determine which size parameter was
more suitable for DC recognition by the Vi-CELL,
and it was not significantly different from Birker
counting. It was shown that there is no significant
difference between DC counts (total and viable) in
Vi-CELL and Birker chamber (Figure 2).

Both proposed size parameters were suitable for
the Vi-CELL set up for DC recognition. However, the
range 11.5-30 um was less significantly different
than 12-30 um when compared to Biirker chamber
counting (Figure 2, A and B). Moreover, when the
difference between a pair of measurements (Vi-CELL
value - Biirker value) was plotted against their mean
(Vi-CELL value + Birker value/2), the differences were
smaller and more centered around zero, in the case
of 11.5-30 um range compared to 12-30 um range.

FIGURE 2. DC count and viability. DCVAC/PCa aliquots of
20 batches were thawed according to standard operat-
ing procedure (SOTIO SOP 11-KON), and cell count and
viability were measured using Biirker chamber (SOTIO
SOP 16-KON) and the Vi-CELL counter, in parallel. Two size
ranges for DC recognition: 11.5-30 pm and 12-30 pm were
tested as possible Vi-CELL setting parameters. (A) The
number of total DCs per aliquot; and (B) number of viable
DCs per aliquot. DC viability in DCVAC/PCa were counted
by both methods, Vi-CELL and Biirker chamber. Obtained
values were compared in paired t-test with the level of
significance a=0.05. (P =clinical study subject DCVAC/PCa;
K=control DCVAC/PCa; DC=dendritic cells.)

Vi-CELL 11.5 pm vs. Biirker
Paired t-test
P value = 0.2953
Significantly different? (P <0.05) = No
Number of pairs = 20

Vi-CELL 12 pm vs. Biirker
Paired t-test
P value = 0.1255
Significantly different? (P <0.05) = No
Number of pairs = 20

Vi-CELL 11.5 pm vs. Biirker
Paired t-test
P value =0.2104

Significantly different? (P <0.05) = No
Number of pairs = 20

Vi-CELL 12 pm vs. Biirker
Paired t-test
P value =0.2271
Significantly different? (P <0.05) = No
Number of pairs = 20
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This confirmed the 11.5-30 um range to be more suitable
as a Vi-CELL size parameter for DC counting (Figure 3). DC
viability values (%) determined by Vi-CELL were significantly
different from those obtained by Biirker chamber counting.
This is most probably related to the fact that a different
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number of cells were analyzed by each method. The Vi-CELL
system was counting around 1000 cells per run compared
to approximately 100 cells counted in the Birker chamber,
suggesting the automated method to be more precise in
percentage determination.

B

__ 6
b
@
x L ]
3
m 44
]
E
-
S 2. ®
-
m
Q ,]. e * -
o Ofeeeens o e .. ........ @ rrreeeeeees
- L
@ . [
gz 0..
@ <9 .
& ®
fa] LY
-4 Y r T Y 1
5 6 7 8 9 10

Mean (Vi-CELL 12pm+Biirker)/2

FIGURE 3. XY plot. The difference between a pair of measurements (Vi-CELL value-Birker
value) was plotted against their mean (Vi-CELL value + Birker value/2) for both size range
parameters: 11.5-30 um (A); and 12-30 um (B). The level of differences and its position toward
the zero was analyzed. The differences were smaller and more centered around zero in the

case of 11.5-30 pm.

Conclusion

The Vi-CELL automated cell count and viability analyzer was established as a
method which is accurate and suitable for DC counting, and comparable to the
currently used quality control method, Biirker chamber. There was no signifi-
cant difference between DC count values obtained by Vi-CELL and the Burker
chamber. Moreover, the size range of 11.5-30 um is important for DC recogni-
tion in the Vi-CELL and shown to be suitable as the DC size setup parameter.
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