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CASE STUDY: GETTING TO YES: HOW MAJOR CHANGES

AT PHASE 3 CAN MAKE AN UNAPPROVABLE PRODUCT

APPROVABLE 

This case study explores a drug product that was

in the middle of phase 3 trials and showing great

promise against a fatal neurological disease and

the clinical experts at the FDA were very

interested in the outcome. As a result, they began

examining the commercialisation potential of the

manufacturing process and found it was severely

inefficient and making an unsafe drug product.

They asked us to think about how we would

completely transform the manufacturing process

and turn it into a licensable process.
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The problems with the original process were, first, that it used a fibroblast cell line and there was great

variability in the productivity of those cultures as the samples were being collected from the hospitals. This led

to a variable production output in the manufacturing process.

The second limitation was that the cells were grown in attachment-dependent cell factories, which have a

limited scale. So, there was a scalability problem, and the process wouldn’t have met market demand. 

The third problem was there was a lot of serum in the process, which confounded purification and resulted in a

low purification yield. Finally, the cell line also led to a safety risk in terms of human virus in the final product.

These four issues were standing in the way of this product being licensable, but the FDA was committed to

getting it to a licensable state and was willing to take a risk that a new product made by a new process would

not be the same as the old product. This resulted in a series of discussions and challenges to ensure the new

product was safe and efficacious.

C H A L L E N G E

Parrish has over 30 years of experience in

bioprocessing, during which time he has

helped build development, manufacturing and

CMC teams who developed scalable

bioprocesses, built biomanufacturing facilities,

and achieved commercial licensure.

In this case study, Parrish shares the story of

overhauling a drug manufacturing process at

phase 3.
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We reduced the manufacturing costs by an order of magnitude

We improved the scalability by developing the suspension cell line and process

We improved the purification yield by getting rid of the serum, these improvements helped us to substantially

reduce the cost of goods

These objectives were the goals of the process development effort to develop a new commercial process.

1)increase process robustness

2)reduce manufacturing costs

3)validate commercially viable and scalable processes

The first thing we tackled was the cell line; we decided to clone the gene for the drug into CHO cells and to

develop a suspension process, as well as enough knowledge around that process to understand what would affect

variability in manufacturing. We put together a process development team to do that work. Additionally, by

getting rid of the cell line and changing it to CHO cells, the human virus risk was eliminated, which was another

big advantage of making that switch.

We then had to get rid of the serum in the process, a lot of development work was needed to wean the cell line off

the serum. The purification yield increased substantially so that also helped with the manufacturing cost of goods.

We built a whole new commercial-scale facility to produce the drug product and in that facility, we produced

material to enter a clinical evaluation that we negotiated with the FDA.




Outcomes

This was all good but what about the quality of the product? It was certainly safer as it no longer used a human cell

line but what about the activity and safety of the drug itself, that became the next big question to be addressed…

As a result, we hit another obstacle with the FDA, as the new molecule had a substantially different glycosylation

pattern compared to the original. We spent a lot of time in process development to try and modify the cell culture

to change the glycosylation to match the original drug more closely. Glycosylation can affect the half-life of the

drug and its potency and efficacy, so these were viewed as very substantial risks in developing the new process. In

the end, we spent 50 labour years of process development time to try to modify the process and produce a drug

that was more comparable to the original.

All these comparability efforts were done after negotiations with the FDA that involved a phased approval process.

This included a biochemical comparability study between the old and new products, and if the answer was it was

not comparable, the next step would be to test the drug in animals and look at the PKPD behaviour of the new

molecule vs the old one. We conducted the studies, which showed there was comparable PKPD data despite the

significant differences in glycosylation patterns. If that had failed, the next step would have been to do a more

involved human clinical trial, so we were able to then negotiate with the FDA to conduct a limited bioequivalence

study in patients to study the PKPD in humans and look at efficacy. The trial was conducted with 17 patients and

the efficacy was evaluated for the new molecule – it came out comparable to the old molecule, which was a very

happy ending to the project!

S O L U T I O N

http://www.evaluatingbiopharma.com/


Evaluating Biopharma is a convener of

knowledge, data, and industry leaders within the

biopharma and bioprocessing industries. Built

upon the foundation of BioPlan Associates

decades of data collection and analysis, 

Evaluating Biopharma brings together top

industry experts, innovators, decision-makers,

and leading providers so that together they can

share, evaluate and discuss critical topics that will

help biopharma and bioprocessing leaders

advance life sciences.

Evaluating Biopharma is made possible with the

generous support from our industry sponsors.

A B O U T  E V A L U A T I N G  B I O P H A R M A

If you’re anticipating changing your process in phase 3, sit down with the relevant regulatory agency,

negotiate a series of comparability steps to be passed as you develop the new process. 

There are now well-accepted comparability protocols that have led the way to a more defined path for

companies that want to radically change their processes on the way to the market.
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This case study was presented at Evaluating Biopharma's recent

virtual networking event ‘Bioprocessing Strategies for Operational

Efficiency’, which included three in depth case studies and two

interactive networking sessions.

Details of future events can be found here.

You can watch Parrish’s case study in full and on-demand here.
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