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   INTRODUCTION

Maintaining copper bioavailability in cell culture media is a significant hurdle for the bioprocessing 
industry, particularly due to its tendency to precipitate when combined with cysteine. In large-scale 
manufacturing, where powder media is hydrated in thousand-liter batches, this issue is exacerbated  
by inconsistent homogenization and partial dissolution. Because factors like dissolved oxygen (DO) 
and storage conditions directly impact copper stability, a robust, standardized hydration protocol is  
essential to ensure media quality, reproducibility, and optimal cell productivity.

This technical evaluation examines the stability and performance of BalanCD CHO Feed 4 when  
hydrated at a 50 L scale in a single-use mixer. By assessing the feed under various storage conditions— 
including temperature fluctuations and the presence of headspace—the study mimics real-world 
manufacturing environments to identify risks to media integrity. Ultimately, these results provide 
the necessary specifications to prevent precipitation and guarantee consistent fed-batch cell  
culture performance over time.

   INTRODUCTION

   RESULTS
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SUMMARY

Copper concentrations for 1 L and 50 L preparation of CHO Feed 
maintained over 90% copper of theoretical value. VCD, viability, titer,  
and copper concentration for 1 L CHO Feed and 50 L preparation of  
BalanCD CHO Feed 4 stored at 2–8°C for two weeks were comparable  
to the freshly-prepared 1 L CHO Feed control. The results show that by  
adjusting the hydration parameters described in the Materials and 
Methods that copper can be preserved during scale-up leading to 
successful CHO cell culture and productivity.

Key takeaway: 

By evaluating mechanisms of copper forms and their impact on cell 
growth/productivity, optimized hydration processes can be developed 
to avoid copper precipitation issue in feed medium containing both 
copper and cysteine. 
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Figure 1. Copper concentration as percent of control 
for 2.5 and 3.5 weeks storage of 1 L and 50 L prepared 
1X BalanCD CHO Feed 4.

Figure 2. VCD and Viability for 2 week storage of 1 L 
and 50 L preprared 1X BalanCD CHO Feed 4 at 2–8°C 
and post-filtration.

Figure 3. VCD and Viability for 3 week storage of 1 L 
and 50 L prepared 1X BalanCD CHO Feed 4 at various 
storage temperatures and post-filtration.

Figure 4. Day 14 titer as percent of control for 2.5 and 
3.5 weeks storage of 1 L and 50 L prepared 1X BalanCD 
CHO Feed 4. 
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At the end of the 50 L hydration, pH, osmolality and turbidity were measured and results are shown 
in Table 2. All measured values are within the product specification range demonstrating that the 
hydration protocol is optimal and results in a functional liquid product. The physical parameters are 
stable after 24 hours suggesting that the liquid feed remains homogenous.

Copper concentration was measured at different storage time points (n=1) and values are reported in 
Figure 1. As seen here, the levels remain comparable to the 1 L preparation, at 94% of the control when  
stored for 2.5 weeks and close to 90% when stored for 3.5 weeks at 2–8°C or room temperature.

   RESULTS

The growth curves shown in Figures 2 and 3 display comparable growth and viability across the 
different conditions, with maximum cell density above 20 x 10⁶ cells/mL reached by Day 9 and cell 
viability maintained above 70% until Day 12.

The 2-week storage results, in Figure 4, show 109% titer production yield on Day 14 for BalanCD 
CHO Growth A and 50 L preparation of 1X BalanCD CHO Feed 4 compared to 1 L preparation of 
1X BalanCD CHO Feed 4 control (100%). The data for 3-week storage yielded 103% and 97% titer 
production on Day 14 for BalanCD CHO Growth A and 50 L preparation of 1X BalanCD CHO Feed 4 
stored at 2–8°C and room temperature (RT), respectively, compared to 1 L preparation of 1X  
BalanCD CHO Feed 4 control (100%).

Similarly, the results in Figures 5 and 6 demonstrate that the glucose and lactate concentrations of the 
fed-batch cell culture trend lines using 1 L and 50 L preparation of 1x BalanCD CHO Feed 4 stored for  
2 and 3 weeks overlay well, showing no significant impact of access to glucose for cell growth.

Figure 5. Glucose concentration for 2 and 3 weeks storage 
of 1 L and 50 L prepared 1X BalanCD CHO Feed 4.

Figure 6. Lactate concentration for 2 and 3 weeks storage 
of 1 L and 50 L prepared 1X BalanCD CHO Feed 4. 
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Hydration of the feed medium

BalanCD CHO Feed 4 powder was prepared at 1X concentration following the recipe reported in 
Table 1, with target pH and osmolality specifications as referenced in Table 2. For a 50 L batch, 
46.35 L of WFI was charged into a 50 L Cobetter Lifecube 3D Single-use bag allowing a minimum 
of 20% headspace. Hydration parameters like stirring speed and ratio of medium volume to container  
volume, which determine DO during feed media preparation, were evaluated and optimized in a  
1 L vessel. A 50 L scale feed media hydration was then performed using the mixing parameters 
predicted with Dynochem Biologics software. Copper concentration was tested in all post-filtered media. 

 

Filtration and storage of the feed medium

The 50 L batch was filtered through a 0.22 µm PES membrane filter into 1 L Nalgene PET Square 
Media Bottles with 50% headspace. This is required to prevent precipitation upon storage. One set 
of bottles were stored at 2–8°C, protected from light, for a period of 3 weeks as per the product  
instruction of use recommendation. Another set of bottles were stored at room temperature,  
protected from light, for the same duration. Copper was measured after filtration using ICP-MS 
method, at different storage durations.

Fed-batch cell culture 

A CHO-GS cell line expressing an antibody was cultivated in a 14-day fed batch culture using  
BalanCD CHO Growth A (FUJIFILM Biosciences, Catalog # 91128) as basal growth medium. Three 
125 mL shake flasks at 30 mL working volume were seeded at a target density of 0.3 x 10⁶ cells/mL 
(n=3) and incubated at 37°C, 5% CO₂, and 80% humidity with 120 RPM rotation speed. The  
culture was fed using the 1X BalanCD CHO Feed 4 prepared at 50 L, as described above, with a 
feeding regimen of 4% of the initial working volume, daily on Days 3 to 7. The culture was sampled 
to measure viable cell density (VCD), viability, nutrients, and metabolites on Days 3 through 14 and 
titer was measured on Days 10 through 14. The glucose concentration was maintained between  
approximately 2–4 g/L by separate manual glucose addition. Cell cultures were terminated on Day 14.

   MATERIALS AND METHODS

Total Concentration at 1X (g/L) WFI (L) Powder (kg) Sodium Bicarbonate (g) 

112.20 46.35 5.61 110

Table 1. Preparation receipe for 50 L of BalanCD CHO Feed 4 at 1X concentration

Product Specification Metrics Concentration (g/L) pH Osmolality (mOsm/kg) Turbidity

Target Values 112.20 7.0–7.6 975–1175 For reference only

Measured Values -
7.14 (T=0)

7.13 (T=24 hrs.)

1089 (T=0)

1060 (T=24 hrs.)

1.64 (T=0)

1.06 (T= 24 hrs.)

Table 2.  Hydrated feed medium physical parameters measurement values.
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2.5 Weeks                     3.5 Weeks

2.5 Weeks                     3.5 Weeks

1 L Control, 2 weeks, 2–8°C                                              50 L Control, 2 weeks, 2–8°C                                                    50 L Control, 3 weeks, RT

1 L Control, 3 weeks, 2–8°C                                              50 L Control, 3 weeks, 2–8°C

1 L Control, 2–8°C  (VCD)                       50 L, 2–8°C (VCD)                               50 L, RT (VCD)

1 L Control, 2–8°C (Viability)                  50 L, 2–8°C (Viability)                        50 L, RT (Viability)

50 L, RT 
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