
 

 

 
Exbumin - Stabilizing Virus with Recombinant 
Albumin to Improve Yield  
Application Note 
 
Workflow Summary 
Expand virus-producing cells to desired confluency. Remove growth medium and add the 
desired virus to be expanded (virus or plasmid DNA). Add Exbumin (Product Number: 
777HSA097S) to the expression media and allow virus to propagate. Harvest culture and 
determine virus titer by preferred method. 
 

Introduction 
Virus production is an important application of cell culture systems, both for vaccine 
manufacturing as well as for gene therapy. During the cell culture process, the infectious 
particles produced are subjected to several physical stresses inherent to the cell culture 
system that may cause inactivation and reduce the overall productivity of the culture [1]. 
Specific culture parameters can be modified in order to prevent virus inactivation. For 
example, measles virus production has been shown to be enhanced in cell cultures by 
concentrating serum in the medium [2]. Likewise, a more basic culture pH has been 
shown to enhance harvest yields of Japanese B encephalitis virus [1]. The addition of 
albumin has also been shown to enhance virus yields in vitro [3]. However, the use of 
serum-derived proteins can drive heterogeneity of culture performance, increase the risk 
of introducing adventitious agents into the production system, and potentially jeopardize 
the availability of vaccines due to variable supply [4,5]. For this reason, development of 
recombinant albumin that can provide consistent stabilization is desirable. Indeed, there 
is evidence that recombinant albumin is beneficial for stability during lyophilization of the 
attenuated dengue type 2 (DEN-2), strain PDK-53 (DEN-2 PDK) vaccine [6]. Further, 
recombinant albumin has been utilized to stabilize viral vaccine components for human 
clinical use in vaccines for mumps, measles, rubella, dengue, West Nile and yellow fever, 
among others [5]. 
Here, a general protocol is described for the addition of recombinant albumin, in the form 
of the product Exbumin, to virus production systems to stabilize infectious particles and 
thereby maximize viral yield. 



 

 

Materials 

Virus-Producing Cell Line(s) 
 HEK293 
 HEK293t 
 VERO 
 MDCK 
 MRC-5 
 A549 
 Wi38 
 CEF 
 Sf9 

 

Virus Expression Media 
 OptiVERO - blood-free and defined complete media; Product Number: 
777OCM090 

 Expi293 - Life Technologies 
 VP-SFM - Life Technologies 
 Basal Classical Medium + Fetal Bovine Serum 

 

Exbumin 
 Exbumin - Recombinant human serum albumin; Product Number: 777HSA097S 

 
 

  



 

 

Protocol 

Exbumin Stock Preparation 
1. To prepare concentrated liquid stocks of Exbumin, gently dissolve Exbumin 

powder in cell culture grade DPBS, PBS, or basal media to between 10mg/mL to 
20mg/mL. 

a. Use gentle mixing or inversion to minimize the formation of bubbles. Allow 
Exbumin to dissolve for at least 1 hour at room temperature or overnight at 
4°C. 

b. Liquid stocks should be sterile-filtered prior to use. A pre-filtration step with 
a 0.8µm filter is recommended prior to a final sterile filtration step with a 
0.2µm filter. Liquid solutions should be stored at 4°C in the dark. 

Exbumin Titration in Virus Expansion Media 
1. As a general guideline, concentrations of Exbumin between 500-1500 mg/L would 

be enough for virus stabilization during the virus production phase of the culture. 
However, different virus types and cellular substrates will have optimal inclusion 
levels of albumin to enhance virus titer and not have detrimental effects to viable 
cell density. 

2. Virus producing cells should be grown to the desired confluence in the expansion 
media of choice. For information about serum-free expansion of cell cultures for 
virus production, see our application notes: 

o Expansion of VERO Cells Without Serum in Chemically Defined Cell 
Culture Media 

o Virus Production Using VERO Cells in Flasks Without Serum in Chemically 
Defined Cell Culture Media 

o Virus Production Using VERO Cells with Microcarriers Without Serum in 
Chemically Defined Cell Culture Media 

3. Once the cells have reached the desired confluency, initiate virus production by 
transfecting with plasmid DNA or infection by the infectious virus to be expanded 
(See app note OptiVERO 2D virus expansion). 

4. Once the infection/transfection media has been removed, exchange the media for 
virus production media of choice containing 500-1500 mg/L Exbumin. 

5. Perform the virus production run. 
6. Quantify virus production by preferred method. 

  



 

 

Results 
Figure 1 demonstrates the results after the addition of Exbumin to virus-producing 
cultures. As expected, Exbumin enhanced the production of an influenza virus over 
unsupplemented cultures. Thus, Exbumin recombinant albumin is an attractive and cost-
effective alternative for virus stabilization compared to using human serum-derived 
albumin. 
 

 

 

Figure 1. Enhanced virus production in cell cultures supplemented with Exbumin. VERO cells 
were allowed to adhere on microcarrier beads and expanded in spinner flasks. Cells were 
subsequently infected with an influenza virus and the culture medium was partially exchanged for the 
same formulation with and without Exbumin. Culture samples were obtained every day and the pH of 
the cultures were maintained between 6.8 and 7.2 by the addition of NaOH. Agitation of the cultures 
was kept constant throughout the process. The effect of Exbumin addition to the cultures was 
beneficial to viral titers. 
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Written by Randy Alfano, PhD, VP Product Development, InVitria 
Dr. Alfano leads the product development team, where he uses his expertise in media 
design and optimization. In addition, he has specialized in the development and 
optimization of cell culture processes in mammalian cells for cancer biologics, in vivo 
animal models for metastatic prostate cancer, and was instrumental in developing 
thorough in vitro and in vivo models for immunostimulatory antigens. Dr. Alfano received 
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