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be forceful tools. Charge isomers have been studied with ion exchange chromatogra-
phy and isoelectric focusing. This latter study resulted in the identif ication of one iso-
form which had a significantly decreased biological activity, but which was present to a
too large extent. Accordingly, there was a need to improve the manufacturing process
in order to diminish the amount of this protein variant. After this process improvement
essentially no aggregates or hydrophobic variants were detected. Further, isoforms
other than the main one were found to less than 5% and were equally as biologically
active as the main component.

The characterizatron efforts performed illustrate the need to extensively character-
ize recombinant proteins. Many forms will always be found, which will results in spec-
if ications containing long lists of analyses to be executed. The knowledge about vari-
ants and their implications on the design of the manufacturing process is crucial.

Discussion

Chapman: I think this was a very useful presentation. Could you give us some idea of
the time frame that all this work involved?

Florin-Robertsson: About 18 months were needed for phase I development and actu-
ally not very much more for phase II. It was a rather quick job because we had done
the basic work rather extensively. And one of the reasons I briefly mentioned was that
from the beginning we had the intention to make more than one construct with a simi-
lar design. So the others are actually genetically modified variants of this one.

Chapman: One of the things that has come up with the CREATE project is the use of
affinity chromatography as part of the purification strategy. In most of our cases that
involves using monoclonal antibodies. It was interesting to see that you use Protein G
which essentially has the same problem. How do you handle that in terms of impurit ies?

Florin-Robertsson: Do you mean remaining human or animal protein in the Protein G,
or remaining Protein G in the purif ied protein? Or both? To start with, the question
whether you have contaminations of animal or human origin in your Protein G process
was asked to us by the FDA this spring. So we have gone through that and I have pres-
umed that Pharmacia, as the most common producer of Protein G affinity gels, uses
human IgG for purif ication of the protein G. This is something we had to tell the FDA,
but we have not got the reaction yet. I am very curious because Protein G is commonly
used today, so if they say no, they actually say no to a number of products which they
already have approved. If you look at the specification you see that we check the
amount of Protein G after the process. We have found that there is no problem. The
amount is really very, very, very low. One thing we learnt from the Protein G gel we
have used is that when you have a very new gel and you change batches, you have not
only to wash it with ordinary buffers, but you have to run a protein through it in order
to remove excess Protein G. After that. it releases verv. verv l itt le Protein G.
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