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Disposables used by CMOs

Commonly used disposables in CMO plants and 
processes include

•Filters (e.g. Millipore, Pall, Sartorius)

•Tubings (e.g. Amesil, Saint Gobain)

•Bags (e.g. HyClone, Stedim)

•Bottles (e.g. Nalgene)

These systems are generally accepted and used in 
commercial production
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New technologies: aseptic connectors

Several clients deliver their aseptic product solution in 
single-use bags ready to fill

With some of the products, no inline filtration is possible

A process development and implementation is only
possible with the use of aseptic connectors in which two
tubings may be connected while sterile integrity is
maintained
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New technologies: aseptic connectors

Examples of aseptic connectors
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New technologies: aseptic connectors

Handling of aseptic connections is covered by
mediafills in one of our clean rooms

The process of connecting a sterile  API solution
was successfully implemented
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Sterile connection of thermoplastics

Not yet tested but a interesting new technology : 
Welding of thermoplastic tubings

Besides connecting tubings this technology could also 
be useful for sample drawing

Hot blade
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Case study

Case study
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Case study

Case study

The case study will present the successful use of 
single-use technologies in compounding of an API 
that consists of two biological molecules. The 
presentation will describe compounding and 
mixing, the purification (ion exchange) and the 
concentration (ultrafiltration and diafiltration) of the 
API 
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Case study

The filled product is for human use in clinical trials 
and stainless steel equipment would be highly 
uneconomical in this case. 

By designing the complete process with 
disposable equipment time and cost consuming 
cleaning validation could be avoided. 
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Case study

Biological A

Biological B

ReactionAPI (A-B)

Biological B

API

Biological B is
removed by
ion exchange

Concentrating
and buffer
exchange by TFF

Final 
compounding
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Disposables used in the case study

For this process disposables for

•Compounding and mixing

•Tubings for transfer of the solutions

•ion exchange

•Concentration and buffer exchange by tangential flow
filtration (TFF)

•Monitoring of pressure with manometers

Were introduced
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Case study: Timeline

The timeline for development and implementation was 
only manageable due to the short lead times for 
disposables. 

First telecon:         week 0

Customer‘s approval: week 5

First aseptic filling:      week 13

First clinical batch: week 23



14 / 56

Case study: Batch sizes

40 Litre

4.5 Litre

Concentrating
to

7-fold

280 Litre
82 Litre7 Litre75 Litre

First 
clinical
batch

4-fold

20 Litre
9.5 Litre2 Litre7.5 Litre

First 
sterile 
filling

Buffer 
exchange

Total 
volume

Volume
of 

biological
B

Volume
of 

biological
A
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Vendors

Material from the following
companies were used in this project:

PALL

Millipore

Sartorius

Others….
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Case study

Compounding and mixing
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Compunding/Mixing Equipment

The mixing and the fusion reaction of biological A and B was 
performed in a disposable mixing system

Several mixing solutions are available: Impeller, paddel. All 
impeller systems are integrated in the bag

The following companies offer disposable mixing systems:

Millipore, ATMI, LevTec, Xcellerex, HyClone

Most systems were tested in Vetter‘s development lab
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Case study: Mixing and compounding

Several systems were tested
at Vetter‘s development
service.

Until now, none of the systems
was considered to be „perfect“.
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Case study: Mixing and compounding
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Case study

Set up and regulation of the Flow path
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Case study: Disposables for setup of transfer of liquids

Tri-clamps for connection of 
tubings

T-pieces for sample drawing

Y-pieces for separation or
connection of flow pathes

Reducing connections for tubings 
with different diameters
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Case study: Clamps

Details:

Different clamp
systems are
available for
flow regulation
with the used
tubings

None of the
clamps has 
product contact
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Case study: Transfer of the solutions

Transfer of the solutions was performed with peristaltic
pumps

The pumps were used for pooling, filtration, ion exchange
and ultra/diafiltration
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Case study

Purification by ion exchange
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Case study: Ion exchange

After the fusion reaction, an ion exchange cartridge was 
necessary to separate the unreacted biological B from
the active drug substance

Selective immobilisation of a impurity to a matrix

Purification of the drug substance
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Case study: Schematical drawing of ion exchange setup

Container 1 Container 2

Peristaltic
pump

Ion exchange
cartridge
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Case study: Ion exchange

The used cartdige is easily
prepared and showed good 
performance in purification

Preparation:

Equilibration with NaOH

Flushing with WfI

Flushing with buffer

Ready to use
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Case study: Ion exchange

Advantages over traditionally
used ion exchange columns:

No HPLC/FPLC system
needed

•Fast

•Effort for purification is low

•Minimum amount of space
required

Disadvantages:

•No online detection system
(e.g. conductivity and/or UV)
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Case study: Ion exchange

•The ion exchange
cartridge is connected
inline downstream of the
fusion reaction

•A tailor made scaffold
is used for mounting of 
the cartridge with the
container
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Case study

Tangential flow filtration (TFF)
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Case study: TFF

� Dia/ultrafiltration is also known as tangential flow filtration

� A ultrafiltration membrane with a defined pore size retains
molecules which are larger than the pores

� Smaller molecules pass the membrane

� In a ultrafiltration setup molecules can be concentrated

� The diafiltration setup allows for buffer exchange

� Regulation of the flow path by clamps

� Process monitoring and regulation via manometers
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Case study: Schematical drawing of ultrafiltration setup

Container 1 Container 2

UF/DF unit

Weight of API solution in container 2 is monitored by a 
balance and has to decrease to 50%
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Case study: Schematical drawing of diafiltration setup

Container 1
Container 2

UF/DF unit

Weight of API solution in container 2 is monitored by a 
balance and has to be constant

Container 3
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Case study: TFF Ultra/Diafiltration-device

A TFF device for up to 10 membranes
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Ultra/Diafiltration-membrane

A single-use membrane

Cut-offs between 1 kDa
and 300 kDa are
available

Preparation:

Sanitisation with NaOH

Flushing with WfI

Flushing with buffer
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Case study: TFF

Disposable materials of the
TFF unit: cassettes and the
membrane
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Case study

Monitoring by manometers



38 / 56

Case study: Manometers

� Manometers are essential for setup and 
regulation of the TFF unit

� Additionally before the bioburden reduction filter
a manometer is used to monitor blocking of the
filter

� A solution was needed to avoid product contact
with the manometers



39 / 56

Case study: Manometers

To avoid product contact with the manometers, a single-use
membrane was introduced
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Case study: Manometers

Monitoring of 
pressure before the
bioburden reduction
filter
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Case study

The complete set up in the lab
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Application example

A complete assembled
diafiltration unit with
tubings, valves and 
manometers.

All parts with product
contact are single-use
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Case study: Development of the setup

Regulation of 
the flow rate 
and the flow
path by
different 
clamps
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Case study: Development of the setup

Regulation of 
the flow rate 
and the flow
path by
different 
clamps
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Case study: Development of the setup

Development in 
the laboratory
to optimize
tubings and 
setup

For 
optimization of 
the flow pathes
solutions with
colours were
used
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Case study: Development of the setup

Setup in the
laboratory

4 weeks after
customer‘s
approval
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Case study

Production
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Case study:Successfull implementation

Successfull
process
implementation
in the clean room

8 weeks after
customer‘s
approval
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Case study

Summary and conclusion
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Conclusions

The presented case study was the first project in 
which

� Ionexchange

� Ultra/diafiltration

� Compounding

was done in disposable containers the first time at 
Vetter
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Conclusions

Our experiences with the used equipment:

� Lead times are very short, typically between 2 to 
8 weeks

� Equipment costs are low in comparison to 
equipment made of stainless steel

� No cleaning validation

� Process development is very flexible
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Conclusions

But: 

The concept of compounding and mixing bags is new

� As a CMO we observed several issues and problems
with all available systems

� CMOs handle drug product with a value up to several
million € and our clients and we have to rely on the bags
and systems

Therefore:

� Some critical words concerning the available systems:
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Conclusions

Current limitations and issues:

� The outlet of standard bags might trap solid substances
(e.g. buffer salts), solubilisation of these particles might
be impossible

� Standard bags currently have no dip tube

� Mixing was very inefficient in some bag systems
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Conclusions

Problems:

� We encountered vendor quality problems with several bags

- Broken seals

- Small holes in sterile bags (sterility)

� We encountered vendor quality problems with TFF 
disposables

� Mixing devices from several companies were out of order 
after 2-3 hours
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Summary

� Single-use equipment gives short lead times and 
flexibility

� As judged by costs some processes are only possible
with the use of single use equipment

� No cleaning validation necessary

� All manufacturers have to improve the quality of their
systems

� Optimization is still needed
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