
Impact of sterile media filtration on 
the performance of cells cultured in 
WAVE Bioreactors

Intellectual Property Notice: Part of GE Healthcare’s Life Sciences business was acquired by Danaher on 31 March 
2020 and now operates under the Cytiva™ brand. Certain collateral materials (such as application notes, scientific 
posters, and white papers) were created prior to the Danaher acquisition and contain various GE owned trademarks 
and font designs. In order to maintain the familiarity of those materials for long-serving customers and to preserve the 
integrity of those scientific documents, those GE owned trademarks and font designs remain in place, it being 
specifically acknowledged by Danaher and the Cytiva business that GE owns such GE trademarks and font designs.

cytiva.com
GE and the GE Monogram are trademarks of General Electric Company. 
Other trademarks listed as being owned by General Electric Company contained in 
materials that pre-date the Danaher acquisition and relate to products within Cytiva’s 
portfolio are now trademarks of Global Life Sciences Solutions USA LLC or an affiliate 
doing business as Cytiva. 
Cytiva and the Drop logo are trademarks of Global Life Sciences IP Holdco LLC or an affiliate. 
All other third-party trademarks are the property of their respective owners.
© 2020 Cytiva
All goods and services are sold subject to the terms and conditions of sale of the 
supplying company operating within the Cytiva business. A copy of those terms and 
conditions is available on request. Contact your local Cytiva representative for the most 
current information.
For local office contact information, visit cytiva.com/contact

CY16289-04Sep20-PT

http://cytiva.com/contact
http://cytiva.com


Impact of Sterile Media Filtration on the Performance of Cells Cultured in WAVE Bioreactors
Seul A Bae1, Jean-François Hamel1 & Jonathan Royce2 1Massachusetts Institute of Technology, 66 Ames St., Cambridge, MA 02142    2GE Healthcare  Bio-Sciences Corp. 14 Walkup Drive, Westborough, MA 01581

Introduction
Disposable bioreactors have gained widespread acceptance in cell culture applications because they provide
a flexible resource for multi-product facilities and speed the production of bio-molecules to the market.
Disposable bioreactors offer a number of advantages for researchers including reduction of preparation time,
elimination of cleaning and sterilization time, and ease of use. (Fries et al.) Of the many models of disposable
bioreactors, WAVE bioreactors are the most popular—with over 2000 units in operation worldwide. 

The operation of WAVE bioreactors is very straightforward. However, the feeding of cell culture media to the
bioreactor continues to be a manual process which is associated with a heightened risk of contamination.
Usually, the use of tube-fusers or welders ensures a sterile environment inside the reactors, inoculation
bottles and tubes, but misuse or lack of this equipment may result in contamination without any simple
method to test for sterility. 

To minimize the risk of contamination, we propose that an ULTA™ Pure HC capsule filter be attached to the
disposable Cellbag™ so that media can be fed directly through the filter after the initial inoculation. If
successful, the pre-installation of the filter would eliminate the possibility of contamination during media
feeding and the time spent performing a separate media sterilization step. The following experiments test the
comparability of mammalian cell growth and viability in ULTA Pure HC filtered media versus media sterilized
by other means.

Conclusions
Analysis of cell culture media composition before
and after filtration indicates only minor changes in
the media which are not associated with changes
in cell growth performance. 

The data presented here indicate that the
integration of ULTA Pure HC capsule filters does
not affect the growth of mammalian cells cultured
in WAVE Bioreactors. 

The use of ULTA Pure HC capsule filters improves
the usability of the Cellbag by eliminating aseptic
handling steps which are not only time consuming
but also are associated with a heightened risk of
contamination.

Future Work
As a next step, we plan to extend this work to a
cell line which produces an extracellularly
expressed protein. By doing so, we can evaluate
not only cell density but also protein production.
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Materials
The following equipment and materials were used in these experiments.

Consumables
Standard Cellbag 10 GE Healthcare CB0010L10-02
Custom Cellbag 10 w/ULTA GE Healthcare CB0010L10GE01-1
ULTA Pure HC 2-inch capsule GE Healthcare KMPGHC9202HH

Equipment
WAVE EH20/50 GE Healthcare 28-4115-03
Biomedical Analyzer Nova Biomedical Bioprofile 400

Cell Culture Media & Supplements
SAFC EX-CELL SAFC biosciences C4567
DMEM (Meth-A) Cellgro 50-014-PB
DMEM (Hybridoma) Gibco 10313
FBS (Meth-A) Gibco 103B
FBS (Hybridoma) Atlanta Biologicals S11550
Penicilin/streptomycin Cellgro 30-002-CI 
Sodium pyruvate Cellgro 25-000-CI 
L-glutamine MP Biomedicals 101806
GlutaMax Gibco 35050
Glucose EMD DX0145-3
Sodium bicarbonate Mallinckrodt 7412-12

GE Healthcare

Cellbag-10 (left) and ULTA Pure HC filter (above).
The ULTA Pure HC capsule filter was attached to
the Cellbag prior to gamma sterilization. 

Figure 1

Table 1 – Filter Description

Type: GE Healthcare ULTA Pure HC
Format: 2-inch capsule w/pleated membrane
Prefilter membrane: 0.6 μm polyethersulfone prefilter
Final membrane: 0.2 μm polyethersulfone sterilizing-grade
Surface area: 0.047 m2

Methods

Results
Media Analysis

Media composition was not affected by filtration. The small changes in pH and
osmolality observed are likely due to the media’s carbonate buffering systems
and the fact that the filtration was not performed in a carbon dioxide enriched
environment. Note that this test result represents a worst-case scenario since
the filter loading (~100 L/m2) is far lower than typical filter capacities for cell
culture media (>1000 L/m2).

Cell Growth Performance

No statistically significant differences in cell growth were observed. Maximum
achieved viable cell density was within ±11% for both experiments. The
eventual decline in viability observed in both experiments represents the
natural life cycle of cells grown in batch or fed-batch reactors and is not
attributable to the use of ULTA filters or Cellbag bioreactor chambers.




