
High-throughput screening approach for pro-
cess optimization. Is disposable equipment 
also rentable in the small-scale segment?

To transfer the existing process to an ambr® 250, scale-down approaches including 
volumetric power input variation, gassing strategy and feeding volumes have been 
evaluated in triplicates. Growth and production were compared to controls (Fig. 2). 
Interestingly, the ambr®�����������S�U�R�¿���O�H�V���Z�H�U�H���F�O�R�V�H�U���W�R���V�K�D�N�H���À���D�V�N���D�S�S�U�R�D�F�K�H�V���W�K�D�Q���W�R���W�K�H���������/��
�E�L�R�U�H�D�F�W�R�U�V�����7�K�H���S�U�R�F�H�V�V���F�R�X�O�G���Q�R�W���E�H���F�R�P�S�O�H�W�H�O�\���P�L�P�L�F�N�H�G�����+�R�Z�H�Y�H�U�����W�K�H���P�R�V�W���S�U�R�P�L�V�L�Q�J��
setting was further used.

A DoE was conducted in duplicates in ambr®�����)�L�J���������$�����%�������$�I�W�H�U���H�Y�D�O�X�D�W�L�R�Q�����P�R�G�L�¿���H�G���S�U�R�F�H�V�V��
�S�D�U�D�P�H�W�H�U�V���Z�H�U�H���W�U�D�Q�V�I�H�U�U�H�G���W�R���D�����������/���E�H�Q�F�K���W�R�S���V�\�V�W�H�P�����)�L�J���������&�����'�������$�O�W�K�R�X�J�K���W�K�H���D�E�V�R�O�X�W�H
�U�H�V�X�O�W�V�� �L�Q�� �E�R�W�K�� �V�\�V�W�H�P�V�� ���S�H�D�N�� �F�H�O�O�� �G�H�Q�V�L�W�\�� �D�Q�G�� �¿���Q�D�O�� �W�L�W�H�U���� �Z�H�U�H�� �G�L�‡���H�U�H�Q�W���� �W�K�H�� �� �R�X�W�F�R�P�H�� �R�I�� �W�K�H��
ambr®���V�F�U�H�H�Q�L�Q�J���F�R�X�O�G���E�H���Y�H�U�L�¿���H�G�����7�K�H���P�R�V�W���S�U�R�P�L�V�L�Q�J���V�H�W�X�S���Z�D�V���V�X�F�F�H�V�V�I�X�O�O�\���V�F�D�O�H�G���X�S���W�R���������/
���)�L�J���������&�����'�����E�O�D�F�N���O�L�Q�H�V����
It can be clearly seen, that the process time could be reduced by 5 days without decreasing titer.

The disposable automated bioreactor system ambr® 250 promises good control and high capacity
�Z�L�W�K���D���V�K�R�U�W���W�X�U�Q�D�U�R�X�Q�G��

�7�K�H�� �L�Q���K�R�X�V�H�� �S�O�D�W�I�R�U�P�� �S�U�R�F�H�V�V�� ���7�X�U�E�R�&�H�O�OTM 
platform) for the production of an IgG antibody
�L�V���X�V�H�G���D�V���D���V�W�D�U�W�L�Q�J���S�R�L�Q�W��
�&�X�O�W�L�Y�D�W�L�R�Q�V�� �R�I�� �W�K�H�� �7�X�U�E�R�&�H�O�OTM�� �L�Q�� �G�L�‡���H�U�H�Q�W��
�V�F�D�O�H�V���D�Q�G���Y�H�V�V�H�O�V���V�K�R�Z���D�Q���X�S���W�R���������G�D�\���O�R�Q�J��
�S�U�R�F�H�V�V���Z�L�W�K���F�R�P�S�D�U�D�E�O�H���F�H�O�O���J�U�R�Z�W�K�����)�L�J���������$����
�D�Q�G���S�U�R�G�X�F�W�L�R�Q���E�H�K�D�Y�L�R�U�����)�L�J���������%�������S�H�D�N���F�H�O�O��
�G�H�Q�V�L�W�L�H�V���R�I���������±�������Â����6���F�H�O�O�V���S�H�U���P�/���D�Q�G���X�S���W�R��
�������� �J���S�U�R�G�X�F�W���S�H�U���/�����7�K�H���S�U�R�F�H�V�V���U�H�S�U�H�V�H�Q�W�V��
a classical and successful scale-up starting 
from glass bioreactors.

•���The scale-down to ambr® 250 needs further 
adjustment

•���Nevertheless, the DoE could be successfully
 conducted in the single-use system and the 
platform process was improved

•����7�K�H���H��̂����F�L�H�Q�F�\���F�R�P�S�D�U�H�G���W�R���R�X�U���F�X�U�U�H�Q�W���V�W�D�Q��
�G�D�U�G�����������/���J�O�D�V�V���E�L�R�U�H�D�F�W�R�U�V�����L�V���R�X�W�V�W�D�Q�G�L�Q�J��
(Fig. 4)

•���A decrease in labor input, but especially vast 
time saving within a multi-run project (due 
to 24 parallel runs), was shown

•���In terms of costs, the price of a disposable 
bioreactor plays a major role. However, the 
calculation for bench top bioreactors does 
not include abrasion of multi-use probes.

Figure 1:���&�X�O�W�L�Y�D�W�L�R�Q�V���R�I���W�K�H���7�X�U�E�R�&�H�O�OTM in lab-scale, pilot 
scale and production scale (P/V = const.); (A) viable cell 
concentration and viability, (B) product concentration

Figure 2:�� �&�X�O�W�L�Y�D�W�L�R�Q�V�� �R�I�� �W�K�H���7�X�U�E�R�&�H�O�OTM in ambr®�� ���������� �V�F�D�O�H���G�R�Z�Q�� �E�\�� �D�G�M�X�V�W�P�H�Q�W�� �R�I�� �G�L�‡���H�U�H�Q�W�� �S�D�U�D�P�H�W�H�U�V�� �L�Q�� �W�U�L�S�O�L�F�D�W�H�V��
(similar colours); (A) viable cell concentration and viability ambr®���������������%�����S�U�R�G�X�F�W���F�R�Q�F�H�Q�W�U�D�W�L�R�Q���D�O�O���V�\�V�W�H�P�V�������&�����Y�L�D�E�O�H���F�H�O�O��
�F�R�Q�F�H�Q�W�U�D�W�L�R�Q���D�Q�G���Y�L�D�E�L�O�L�W�\���U�H�I�H�U�H�Q�F�H�������%������� ���������/���J�O�D�V�V���E�L�R�U�H�D�F�W�R�U�����6�)��������� �����������P�/���V�K�D�N�H���À���D�V�N��

Figure 3:���&�X�O�W�L�Y�D�W�L�R�Q�V���R�I���W�K�H���7�X�U�E�R�&�H�O�OTM�����V�H�W�X�S�V���L�Q�F�O�X�G�H���P�R�G�L�¿���F�D�W�L�R�Q���R�I���W�H�P�S�H�U�D�W�X�U�H�����I�H�H�G�L�Q�J���V�W�U�D�W�H�J�\���D�Q�G���F�H�O�O���V�H�H�G�L�Q�J��
�G�H�Q�V�L�W�\�����F�R�Q�W�U�R�O���V�K�R�Z�Q���L�Q���G�D�U�N���J�U�H�H�Q�����D�P�E�U�����D�P�E�U���������������/���J�O�D�V�V���E�L�R�U�H�D�F�W�R�U���������$�����Y�L�D�E�O�H���F�H�O�O���F�R�Q�F�H�Q�W�U�D�W�L�R�Q���D�Q�G���Y�L�D�E�L�O�L�W�\���D�P�E�U® 
250, (B) product concentration ambr®���������������&�����Y�L�D�E�O�H���F�H�O�O���F�R�Q�F�H�Q�W�U�D�W�L�R�Q���D�Q�G���Y�L�D�E�L�O�L�W�\���E�H�Q�F�K���W�R�S�������'�����S�U�R�G�X�F�W���F�R�Q�F�H�Q�W�U�D�W�L�R�Q��
bench top

Figure 4:�� �%�H�Q�H�¿���W�V�� �R�I�� �G�L�V�S�R�V�D�E�O�H�� �V�\�V�W�H�P���� �F�R�P�S�D�U�H�G�� �W�R��
bench top systems (parameters normalized to the current 
�V�W�D�Q�G�D�U�G�����������J�O�D�V�V���E�L�R�U�H�D�F�W�R�U�V��
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•����/�R�Z���L�Q�Y�H�V�W�P�H�Q�W�����I�D�V�W���D�P�R�U�W�L�]�D�W�L�R�Q��
•����6�P�D�O�O���I�R�R�W�S�U�L�Q�W�����Q�R���S�L�S�L�Q�J��
•����6�L�P�S�O�H���	���T�X�L�F�N���H�[�S�D�Q�V�L�R�Q�����À���H�[�L�E�L�O�L�W�\��
•����6�K�R�U�W���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���W�L�P�H
•����5�H�G�X�F�H�G���T�X�D�O�L�¿���F�D�W�L�R�Q���	���P�D�L�Q�W�H�Q�D�Q�F�H
•����(�O�L�P�L�Q�D�W�L�R�Q���R�I���F�O�H�D�Q�L�Q�J�����4�$���4�&��
•���Fast product change over (capacity)
•����1�R���F�U�R�V�V���F�R�Q�W�D�P�L�Q�D�W�L�R�Q���U�L�V�N�����V�D�I�H�W�\��

•����&�R�Q�W�L�Q�X�R�X�V���S�U�R�F�H�V�V�L�Q�J
•���Orphan drug manufacturing
•����6�F�D�O�H���V�X�L�W�D�E�O�H���I�R�U���F�O�L�Q�L�F�D�O���V�X�S�S�O�\

•����6�F�D�O�D�E�L�O�L�W�\�����U�H�D�F�W�R�U�V�����F�R�O�X�P�Q�V�����7�)�)��
•���Transport sensitivity (columns)
•���Increased waste
•���Repetitive consumable costs
•����/�R�Q�J���V�X�S�S�O�\���O�H�D�G���W�L�P�H�V��
•����6�W�R�U�D�J�H���U�H�T�X�L�U�H�P�H�Q�W�V��
•����/�L�P�L�W�H�G���V�W�D�Q�G�D�U�G�L�]�D�W�L�R�Q
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