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Introduction

Background > To culture the number of cells needed for 1 patients : 108 - 102 cells

 Microcarriers, which are bead-shaped cell 0 2D Culture
culture scaffolds, can help overcome

* Cell detachment * Cell detachment

challenges in large-scale cell culture. * Collection B aseoll 1
* Cell counting * Cell counting X 10
v Compact Cells —% - Seeding, etc. - Seeding, etc.
v EaSIly aUtomatEd Cell adhesion molecules X 50 X 500
v Cost-effective via labor savings seldgeR

It requires an exponential increase in space and labor.
Advantages of Microcarrier Culture O Microcarrier Culture
Bead-to-bead cell transfer (B to B) c,r\‘“ + Add fresh
. . : : : : R 2 microcarriers C
« Cells migrate between microcarriers in microcarrier-based culture x and medium \ x
1) P ‘*
T v @y @0 r 8% oo

B to B passaging enables reduced labor and space in
microcarrier large-scale culture.

- Add fresh
microcarriers
and medium

» Cells can be expanded without enzymatic detachment.

Aim of the study

« We investigated whether mesenchymal stromal cells (MSCs) could be maintained during B to B passaging to enable efficient scale-up culture using microcarriers.

Method

What is SCAPOVA™ CL ? Culture Conditions

;:, Crosslinkable poly-vinyl alcohol (PVA) aqueous solution

Medical grade Bioreactor 30 mL single use bioreactor (ABLE Corp.)
YL collagen icl ity of SCAPOVA™ CL |6.9 cm?/mL (208 cm?/react
Partially modified PVA designed for crosslinking by Particle quantlty 2 22 el /m ( il /reac Or)
light or heat to form hydrogels in various shapes. Cell type HADSC - Human Adipose-Derived Stem Cells
(LONZA K. K.)
CONELEIY JeEEe] SRRl Cell seeding density 5% 103 cells/cm2 (1.0 X 106 cells/reactor)
Ny ™ = 5;‘:;;%;&:5;7‘55?0? Culture medium ADSC-1 (KBM) +1% Penicillin / streptomycin
Cell count measurement NucleoCounter® NC-202™
\ . Count & Viability of Cells Grown on Microcarriers

PVA Hydrogel Beads - PVA microcarrier Staining Microcarrier : iFluor® 594 succinimidyl ester
Lo ot S ~ SCAPOVA™ CL Cells : Calcein AM

astic modulus similar to biological tissues

Method of B to B passaging
Agitation speed *B to B passaging timing:
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(55 rpm for 2 min,
0 rpm for 30 min)

" OUR
QI \O 24h~: Continuous agitation
\_ “A ) (55rpm)

1. Cell attachment to 2. Proliferation to 3. Partial retention of 4. Addition of fresh medium and , \ , | , C Wig v £
microcarriers semi-confluency* the suspension new microcarriers (B to B) Cell attachment phase Cells at 80% confluency Cells at over-confluency

(Day0~1) (Day3~4) (Day5~6)
Result

1. Time- dependent observation of BtoB 2. Evaluation of the ratlo of added microcarriers

-/ ~24h: intermittent agitation add new microcarriers before cells reach 100% confluency

Dayl Day2 Day4 (MSC attached microcarriers) : (Newly added microcarriers)=
. \ w SN , 1:1 1:4
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S S o » MSCs were cultured with added
@ § @8 ° - microcarriers at ratios of 1:1, 1:4.
-:C: £ 94 + At the 1:4 ratio, no large
- = : I z 5 | aggregates were formed, and the
Red: Newly added microcarrier Green: Calcein AM @ cell number was higher on Day4
« Fresh microcarriers were added to MSC attached microcarriers and cultured for 4 days. " 0-

- MSCs migrated and uniformly attached to and proliferated across all microcarriers.

3. 18- day culture of MSCs by B to B passaging COHCIUSK)n

MSC growth curve MSC surface marker expression (n=2) » Using SCAPOVA™ CL, MSCs were cultured = SCAPOVA ™ AP
104 - P4 MSC Markers Positive cells (%) by B to B passaging. AS aresult, MSCs
CD73 100.0 migrated and showed uniform attachment
é 10° D90 999 and proliferation across the microcarriers.
§ CD105 99.3 » When the ratio of MSC-attached microcarriers to newly
s 102 CD45, CD34, CD11b, 0.4 added microcarriers was set to 1:4, MSCs proliferated
3 CD19 HLA-DR | without forming aggregates.
LL . .
10° . MSCs maintained a constant proliferation rate > B t0 B passaging enabled MSC culture without cell
during 18 days of culture. detachment, theoretically achieving a 10,000-fold

. « MSC surface markers were maintained. expansion within 18 days. ,
. Theoretically, MSCs can be expanded up to » The surface marker expression of the cultured MSCs

Days 10,000-fold within 18 days. was maintained.
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