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CELL ATTACHMENT IN MICROGRAVITY

Investigators: Dennis R. Morrison, Ph.D., and Marian L. Lewis, Ph.D.

INTRODUCTION

Before cells can be cultured in space for
electrophoretic separation or as mini-factories
for producing selected natural cell products
such as urokinase, studies must be done to
assess growth characteristics of cells in the
microgravity environment. Human kidney cells
survive and proliferate in culture only when
attached to growth surfaces such as flasks or
microcarrier beads. On STS-7, a very simple
study was conducted with the objective to
determine if cells could attach to microcarrier
beads in microgravity. The experiment was
conducted at ambient cabin temperature rather
than at optimal conditions in a 37° C incubator
since an incubator was not available for STS-7.
The study was designed to simply demonstrate
feasibility of seeding cultures in microgravity. A
subsequent experiment in an incubator was
performed as a DSO on STS-8 to investigate
attachment and proliferation at 37° C.
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Figure 1. Cell attachment procedure.

PROCEDURES

Human kidney cells were maintained in
four different syringe packs during launch.
Early in the first day of orbit, beads were
transferred into the syringes containing the
cells. At 12 hour intervals, thereafter, fixative

85

was added to a syringe according to the
schematic procedure shown in Figure 1.

Figure 2a shows one of four cell bead
packs. The pack consisted of an aluminum tray
with a three-way valve attached to the tray and
to three 5 ml syringes. One syringe contained
the bead suspension, one contained cells, and

TABLE 1. MATERIALS

CELLS: HUMAN EMBRYONIC KIDNEY {HEK)-(M.A. BIOPRODUCTS, USA)

GROWTH MEDIUM: 1:1:1 - MEM ALPHA, DULBECCO'S MEM, AND M-199 (GIBCO, USA)
PLUS 10% FETAL CALF SERUM (BIOLABS, USA) AND OTHER CELL
GROWTH SUPPLEMENTS

MICROCARRIER BEADS: CYTODEX 3 - COLLAGEN COATED - (PHARMACIA, SWEDEN)
TRYPSIN-EDTA: (GIBCO) 0.05% EACH IN Ca** Mg** FREE PBS
GLUTARALDEHYDE: (TOUSIMAS, USA) DILUTED TO 2.5% IN DULBECCO'S PBS

GENERAL METHODS

PRE-LAUNCH IN-FLIGHT (MICROGRAVITY) POST-FLIGHT

. TRYPSINIZE PRIMARY | 1. INJECT BEADS INTO
CULTURES CELL SUSPENSION

. SUSPEND CELLS IN 2. MIX BY SHAKING GENTLY

MEDIUM 3. FIX AT SELECTED TIMES

SUSPEND BEADS IN BY INJECTING

MEDIUM GLUTARALDEHYDE

LOAD FIXATIVE

SYRINGES

1 EVALUATE ATTACH-
MENT CELL/BEAD
COUNTS (MICRO-
SCOPE)

»

w

a
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CONCLUSIONS
CELLS ATTACHED TO
BEADS IN
MICROGRAVITY
AT AMBIENT CABIN
TEMPERATURE CELLS

a) DID NOT
FLATTEN
b) DID NOT
PROLIFERATE
CLUMPING
OCCURRED
SIMILAR RESULTS
GROUND
EXPERIMENTS UNDER
SIMILAR CONDITIONS
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ATTACHMENT AT 12 HOURS

Figure 2. STS:7 cell/bead packs.





