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SUMMARY
These studies have demonstrated the comparable performance of 
BalanCD CHO Feed 4 Evo to BalanCD CHO Feed 4 in supporting cell 
growth and mAb production in various CHO cell lines (CHO-S, CHO DG44, 
and CHO-K1). As a chemically defined, one-part concentrated CHO feed 
medium evolved from BalanCD CHO Feed 4 with much improved stability, 
BalanCD CHO Feed 4 Evo supports CHO fed-batch processes for biologics 
production at a greatly-reduced operational cost.​ 

BalanCD is a registered trademark of FUJIFILM Biosciences Inc., in various jurisdictions. All other trademarks are the property of their respective owners. ©2026 FUJIFILM Biosciences. P/N 025122 Rev.01

   INTRODUCTION

In large-scale, fed-batch production of biologics in CHO cell cultures, concentrated feed media with a simple hydration 
process and improved stability offer lower operational cost and reproducible performance. BalanCD CHO Feed 4 Evo,  
a chemically defined one-part concentrated CHO feed medium evolved from BalanCD CHO Feed 4, implements a 
simple, scalable, and reproducible hydration process and much extended liquid stability while supporting cell growth 
and biologics productivity comparable to BalanCD CHO Feed 4. The powder format contains 20 g/L glucose (hydrated 
at 1X) and a balanced formulation of amino acids, vitamins, and trace elements for fed-batch production processes, 
offering flexibility to support different cell lines with varied glucose consumption profiles. BalanCD CHO Feed 4 Evo 
simplifies the hydration process (compared to BalanCD CHO Feed 4) by reducing the mixing time from 2 hours to 
10–20 minutes after the addition of sodium bicarbonate and removing the need for pH adjustment or Q.S. With an 
extended shelf life of 12 months, the one-part liquid feed medium contains 48 g/L glucose, offering a ready-to-use 
option for any early-stage development of fed-batch processes. With a simple and scalable hydration process and 
extended stability, BalanCD CHO Feed 4 Evo is compatible with BalanCD CHO Growth A and BalanCD CHO Growth B 
growth media and supports comparable cell growth and biologics production (mAb titer) to BalanCD CHO Feed 4  
in CHO-S, CHO DG44, and CHO-K1 cells.  ​

   MATERIALS AND METHODS
Cell Stock: CHO-S, CHO DG44, and CHO-K1 cells​.

Growth and Feed Media: BalanCD CHO Growth B, BalanCD CHO Growth A, BalanCD CHO Feed 4,  
and BalanCD CHO Feed 4 Evo.​

Culture Vessel and Culture Conditions: 125 mL Corning shake flasks, 37°C, 5.0% CO2, 130 RPM, and 80% humidity​.

Seeding Density: 0.3 x 10⁶ cells/mL (CHO DG44 and CHO-S) or 0.7 x 10⁶ cells/mL (CHO-K1) with > 95% viability. 

Turbidity Meter: HI93703 Microprocessor Turbidity Meter by Hanna Instruments.

CHO DG44 Feeding Strategy: 4% of BalanCD CHO Feed 4 or BalanCD CHO Feed 4 Evo added every other day starting 
on Day 4 (20% feed total). Glucose added daily starting on Day 7.

CHO-K1 Feeding Strategy: 3% of BalanCD CHO Feed 4 or BalanCD CHO Feed 4 added every other day starting on  
Day 3 (18% feed total). Glucose added daily starting on Day 7.

   RESULTS

Figure 1. Hydration of BalanCD CHO Feed 4 Evo Powder. The liquid medium was prepared from powder medium at 1 L, 10 L  
and 270 L following the hydration protocol provided in the Instructions for Use. (A) turbidity and (B) pH during the hydration  
and post-hydration process. At t = 0, 2.2 g/L sodium bicarbonate was added into the solution after the feed powder incorporated 
in water free of clumps. The dashed lines in blue indicate the suggested mixing duration (10–20 minutes) after adding sodium 
bicarbonate, determined when all hydration lots at various scales reached the estimated pH range of 6.9–7.3 and low turbidity 
below 5.0 NTU (Nephelometric Turbidity Unit). pH and turbidity remained stable throughout the 2-hour testing duration.​

Figure 2. Cell growth in CHO-S cells. CHO-S cells were cultured in fed-batch mode using BalanCD CHO Growth A with no feed 
(Control), BalanCD CHO Feed 4, or BalanCD CHO Feed 4 Evo prepared and stored at various conditions (A) BalanCD CHO Feed 4 Evo  
freshly prepared or liquid stored at room temperature (RT, 25°C) for 6 weeks and (B) BalanCD CHO Feed 4 Evo liquid stored at  
2–8°C in a 1 L bottle or 1 L bag for 3 months, or freshly prepared from the powder stored at 2–8°C or room temperature (RT, 25°C) 
for 3 months. All fed-batch conditions maintained higher cell growth and viability than the control (batch cell culture without any feed).​
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Figure 4. CHO-K1 cell growth and mAb production. Comparable cell growth (VCD and viability) (A) and mAb production (B)  
in CHO-K1 cells cultured in BalanCD CHO Growth A medium with BalanCD CHO Feed 4 (freshly prepared), BalanCD CHO Feed 
4 Evo (freshly prepared), or BalanCD CHO Feed 4 Evo (either freshly-prepared liquid stored at 2-8°C for 3 months or freshly 
prepared from the powder stored at 2-8°C or room temperature [RT, 25°C] for 3 months).
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Figure 3. Cell growth, productivity, and metabolite profiles 
in CHO DG44 cells. CHO DG44 cells were cultured in BalanCD 
CHO Growth B with BalanCD Feed 4 (freshly prepared) or 
BalanCD CHO Feed 4 Evo (freshly prepared or liquid stored 
at room temperature [RT 25°C] for 6 weeks).  (A) Cell growth 
(viable cell density [VCD] and viability), (B) mAb production as 
measured by titer, and (C) cell-specific productivity (qP) were 
comparable between BalanCD CHO Feed 4 and BalanCD CHO 
Feed 4 Evo. Metabolite profiles for (D) glucose, (E) lactate, and 
(F) ammonium were comparable between BalanCD CHO Feed 
4 and BalanCD CHO Feed 4 Evo.
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