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1	 | The Situation   

2 

A multinational CDMO (contract development and manufacturing organization) 
with USD 5 billion turnover develops and manufactures pharmaceuticals that are out-
sourced from biotechnology companies. Based on requirements the CDMO takes full 
responsibility of manufacturing of drug substance, cell & gene therapies and more 
within the contraced period of time.

2 | The Problem

The CDMO’s customers increasingly prefer to rely on single-use bags as pri-
mary packaging for their products during fluid management and cold chain 
transport. This allows for scalability, a storage density increased fourfold1, 
easier handling, larger volumes of up to hundreds of liters, and improved options to work  
in a closed system without manual handling.

The CDMO’s customers had different suppliers for single-use bags and protective clam 
shells, “company A“ and “company B“. The clam shell solutions of both providers were  
limited to only few available types of single-use bioprocess containers. The CDMO  
therefore had to build its manufacturing plant based on different scenarios, resul-
ting in inconsistent performance and insufficient product loss rates during cold 
chain logistics, which covered aspects such as aseptic filling, freezing to -80 °C,  
and international cold chain shipment.

The CDMO was searching for solutions to increase process flexibility for different 
single-use bag & shell vendors whilst minimizing the product loss rate.

Figure 1: Scalable and safe fluid and cold chain management for single-use bags
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3 | The Solution  

The CDMO compared available solutions to reduce the breakage rates of the frozen 
and shipped single-use bags, resulting in the following benchmark study:

SINGLE USE SUPPORT: 
RoSS® shell system

COMPANY A:
Clam shell 
provider only

COMPANY B:
Single-use bag 
manufacturer with 
clam shell

Reduction of product loss  2 ~ ~

Bag-independence     ~ 

Enables fast &  
controlled freezing

 3  a ~ b

Fully closed &  
tamper-evident system

   c

Robustness  ~ ~

Confident handling   

Maximum storage density  1  a 

Facilitates e2e process 
solutions

 ~ ~

Validated   

Scalable  3  

Operational expenditures   

a  Bulky shell geometry which does not allow plate-freezing and has slower freezing rate 
b Uncontrolled freezing when using static freezer. Insufficient heat transfer for fast freezing when using plate freezer
c Tubing and bioprocess containers are exposed to environment and can be manipulated/risk of breakages

Table 1: Comparison of shell providors 
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The CDMO and Single Use Support have agreed to conduct first trials to set up a 
cold chain process and implement robust technologies around the brittle single-use 
bag and to consequentially reduce product loss. 

As a first step, the RoSS® shell (Robust Storage and Shipping) has been selected as 
a robust secondary packaging solution for both single-use bags in use. The bags are 
covered by soft 3D foam, which provi-
des a protective embedding of the sin-
gle-use bag and absorbs the expanding 
energy of the bag/liquid of about 8 % 
due to the density drop during freezing. 

The RoSS® shell can be used for all 
available 2D bioprocess containers - 
all vendors, all sizes - which makes it a 
vendor-independent protective shell to 
unify the cold chain logistics process. Figure 2: Closed RoSS® shell

Figure 3: The RoSS® shell is suitable for all available single-use bags, including Labtainer® from ThermoFisher, 
Mobius® from Merck/Millipore, Allegro™ bags and more. Allegro™ is a registered trademark of Cytiva.
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4 | The Result 

Product loss

The implementation of the RoSS® shell has enabled the CDMO to use their sin-
gle-use bioprocess container of choice.

From a myriad of possible options, the RoSS® shell stands out as it
•	 helps to streamline the liquid transfer process
•	 is compatible with all sizes and types of single-use bags
•	 optimizes each full cold chain management process by enabling full flexibility
•	 standardizes safe drug substance handling in single-use systems flexibility.

In comparison to clam shell systems from other suppliers, the RoSS® shell re-
duces product loss significantly. Real-world evidence shows that it achie-
ves a minimization in product loss (breakages, leakages, contamination) to 
0 % over several batches of 500 bags2.

Given a batch volume of 500 x 10 L bags per year with a filling volume of 8 L, the 
total cost of ownership (TCO) of using a bag-independent RoSS® shell with 0 % 
product loss rate vs. a siloed clam shell system with 1.5 % (assumed) product loss 
rate is illustrated in figure 4. With the implementation of RoSS® shells instead of 
other clam shell solutions, the CDMO managed to save USD 600,000 for cold 
chain logistics with single-use bags. The fact that fewer process solutions are 
required reduces costs (capital expenditures) even more.

i
Assumption
- Batch of 500 single-use bags
- Each single-use bag contains 8 L
- Value/bag = USD 80,000

USD 600.000 USD 0 

Figure 4: Comparison: Costs based on product loss
clam shell systems vs. RoSS® shell

Product loss with 
bag-dependent solutions 

(assumed loss rate of 1.5 %)

Product loss with 
bag-independent solutions 
(achieved loss rate of 0%)
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