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Introduction
Use of unattached spheroidal 3D cellular structures is a
mainstay in many research areas1. Culturing cells in 3D
provides a more in vivo-like environment, allowing cells to
maintain high viability when cultured for extended time
periods. Experimental procedures including non-adhered
spheroids are incorporated into long-term oncology and
toxicity studies to determine the effect of test substances
on a cell model.
To maintain the highest levels of viability within untreated
cells and ensure that observed effects are solely from
treatment, media exchanges and re-dosing are necessary
throughout the experiment, particularly in vitro tests
lasting weeks. Media exchanges with unattached cell
models can be daunting if performed by hand, even when
performed on a single plate. Multichannel pipettes must
remove and dispense media at an extremely slow rate,
and care must be taken to keep pipette tips away from
the actual spheroids.
Through incorporation of the AMX Media Exchange
Module on the MultiFlo FX, risk of accidental spheroid
removal from wells is eliminated. Media is automatically
removed and replaced with fresh media only, or fresh
media containing treatment concentrations.

Qualitative Validation of
AMX Media Exchange Module
Media exchange methods were successfully tested in 96and 384-well format with spheroid microplates from Corning
Life Sciences, Greiner Bio-One and S-BIO.
Using BioTek’s Cytation™ 5 Cell Imaging Multi-Mode Reader,
brightfield images confirm that spheroids are not disturbed
during media exchanges. Per the images below, U-87
glioblastoma spheroids were not disturbed after five cycles
of 80% media aspiration followed by media dispensing back
to the wells in 96- (top) and 384-well (bottom) plates.

For aspiration, tips are positioned at the back, right corner
of the well in both 96- and 384-well format, away from
the spheroid. The bottom of the tube is elevated from the
bottom of the well to avoid the spheroid.

MultiFlo FX Multi-Mode
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™

Quantitative Validation of
AMX Media Exchange Module

MultiFlo FX is a modular, upgradable reagent dispenser
that can have as many as two peri-pump (8 tube
dispensers), two syringe pump dispensers and a strip
washer. The syringe and washer manifolds can be
configured for plate densities from 6- to 384-well.

Using a slow aspiration speed, media is safely removed,
leaving the spheroid behind in a volume of 20-25 µL for a 96well plate (top), or 10-15 µL for a 384-well plate (bottom).

AMX Media Exchange
Module
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The tool was further validated by treating U-87 glioblastoma
spheroids with the inhibitor camptothecin over a two-week
period. Following aggregation, spheroids were dosed on a
regular basis by removing media and replacing with variable
concentrations of the inhibitor. Brightfield images were
captured kinetically using Cytation 5, and spheroid volume
was calculated using Gen5™ Microplate Reader and
Imager Software.
Per the graph below, uninhibited spheroids continue
to propagate and increase in calculated volume over
time, while increasing camptothecin concentrations
correspondingly interfere with the propagative ability of
spheroidal cells.

Conclusions
Media exchange of spheroid cultures is accomplished
through use of the patent-pending AMX Media Exchange
Module, which consists of two unique, modified peristaltic
pump cassettes with eight stainless steel tube aspirate (right
arrow) and dispense (left arrow) heads. The cassette tubing
is fed through the peristaltic pumps of the MultiFlo FX and
into media bottles or tubes. Software allows the pumps
to run slowly and gently so as to not disturb the spheroids
during aspirate or dispense procedures. Each cassette is
fully autoclavable, enabling sterile processing.

For dispensing into 96-well spheroid plates (above), tubes
are again positioned at the back, right corner of the well,
away from the spheroid. At the optimized dispense rate,
the spheroid is not displaced from the well center. For
384-well plates (not shown), tubes are positioned directly
above the spheroid. Due to the small size of the well
compared to the liquid droplet, the spheroid is not moved
from the well center. In both formats, the bottom of the
tube is elevated from the bottom of the well in a way such
that the media droplets will contact the liquid to ensure
equal volumes are dispensed to each well.

1. The MultiFlo FX AMX Media Exchange Module
performs media exchanges and washing steps
without disturbing unattached 3D spheroids.
2. The media exchange tool is suitable for use with 96and 384-well plate formats.
3. Coupled with BioTek automation, the media
exchange tool provides a walk away solution to
perform long-term 3D experimental procedures.
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