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Vast improvements in process scale and intensity are leading to regulatory and production 

bottlenecks within the bioproduction industry. We spoke to Ron Bates about how 

commercial facilities will benefit from scale-down approaches to manufacture and the 

implementation of robotic systems, thereby reducing cost and production times. 
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What are your current priorities within next-gen 
process development?

Next-generation process development must be fast, 
utilize robotics and automation, and be completed 
at micro-scale. Wherever possible the development 
should follow established platforms including common 
raw materials, unit operations, parent cell lines, and 
drug substance formulations/container closures. 
The goal of development should be to deliver a 
commercializable, intensified process for FIH within a 
year of project inception. The development lab should 
use automated, micro-scale systems that deposit the 
data into electronic databases that allow for immediate 
analysis. The processes themselves should be 
intensified utilizing high density inoculums, perfusion 
seed step, high density/short duration bioreactors, high 
capacity resins, connected/pool-less column steps, and 
in-line viral inactivation.  Each development project 
should be directed to directly fit into the company’s 
manufacturing network, i.e., no technology that can’t 
quickly be installed/qualified.

How do your priorities align with current industry 
strengths and weaknesses?

The technology exists to scale-down the development 
activities and implement more automation/robotics. 
Vendors are working with industry to customize/
optimize systems and software to meet the demands of 
development organizations. “Data lakes” are becoming 
more complete as software can combine outputs 
from numerous sources and translate the data into an 
analysable format. Company firewalls and electronic 
security measures are often the limiting factor in how 

the data is stored and analysed. The use of intensified 
processes during development and early clinical 
stages are becoming the norm. Pilot plants and clinical 
manufacturing sites are moving away from stainless 
steel tanks and towards disposables, enabling the 
flexibility needed to implement intensified processes. 
The capability of commercial manufacturing sites 
to run intensified processes is significantly lagging 
behind requiring some processes to be retrofitted to 
non-intensified steps for legacy sites. There are some 
minor regulatory hurdles, however most are around 
the terminology and implementation as opposed to 
the specific technologies.  

Why does management of raw materials present a 
significant challenge to the industry today?

There are many factors making raw material/supply 
chain management difficult. The reduction in the 
time spent in development/clinical phases results in 
less number of raw material lots used and hence less 
understanding of the potential variability in the raw 
material and the effect that variability has on the process. 
That critical dependency does not get understood until 
the molecule is being manufactured routinely in Phase 
3 or commercial production. Additionally, cell culture 
and fermentation media are often based on undefined 
or poorly defined hydrolysates which are known to vary 
in key components. Adding further to the raw material 
complexity is the fact that frequently raw materials 
are sourced from a single facility/manufacturer, and 
simple innocuous changes in their manufacturing can 
have disastrous results to a process. Lastly, the end 
supplier often has a complex supply chain themselves, 

and the inputs to their process could have variability 
that affects the drug manufacturer’s process.  

How do you anticipate intensification of perfusion 
processes will benefit the industry?

The industry will be able to make more drug substances 
with less manufacturing footprint.  Intensified processes 
will routinely make 10gMAb/L in 8 days of cell culture 
duration, which results in metric ton quantities of drug 
substance from 2-3kL disposable bioreactors per year. 
Or the capability to get 100 kg of drug substance for 
10 molecules annually from a single, mostly disposable 
facility. Intensified processes will also help reduce the 
overall cost of goods, as less footprint and time are 
required to manufacture the product.  The raw materials 
may offer additional savings, however each process 
will be different in how much media is consumed both 
in upstream and downstream processing.

Where do you see the industry being in five year’s 
time – especially with developments such as 
novel large scale production tools and optimised 
technologies for perfusion?

In five years the industry will be doing process 
development in micro-scale robotic systems confirming 
the well-established platforms for MAbs and 
optimizing de novo processes for non Fc-containing 
proteins. Inception to FIH will routinely be a year or 
less; transferring optimized, micro-scale processes 
directly to disposable 1-3 kL scale facilities using in-line, 

real-time PAT to control mostly automated digital 
control systems. 

What gives you optimism regarding the cell culture 
industry?

The industry is improving at a very fast clip again, moving 
from standard inoculum passaging to high density 
cultures and implementing perfusion to further reduce 
the number of inoculum steps and the time required 
to get from vial thaw to production bioreactor.  The 
downstream process still lags behind as the Protein 
A capacity quickly becomes the bottleneck; however, 
improved processing using multi-column overloading 
or semi-continuous processing is minimizing the 
effects of that bottleneck. Additionally, the commercial 
facilities are starting to invest in smaller, disposable 
vessels instead of the mega stainless steel vessels. In 
parallel to the processing technology improvements, 
the ability to automate and use digital controls is 
growing exponentially, improving the speed of data 
availability and the capability to analyse processes in 
real-time.
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