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I would like to start with a brief recap of our Wednesday session. We had a speech on antisense 
oligonucleotides specification and release tests using a risk-based platform approach from Hong Jiang of 
Biogen.

We have heard in the speech recommendations for release specifications and methods, and how this could 
be tied into a platform approach. As an example, I have picked the recommended risk-based ID strategy. 
Rather than doing full sequencing for each batch for release and to confirm ID, after a risk assessment, it is 
recommended to use a PAT approach for the drug substance. This is real-time verification that the correct 
starting materials go into the manufacturing synthesis. 

Also the chemistry can be verified on line with the appropriate tools. This, in combination with the MS intact 
mass, can serve as an ID confirmation for routine testing for the drug substance. 

For the drug products, the PAT co-elution on HPLC in comparison to a reference standard can be used 
together with the correct mass. We also saw pros and cons for the drug substance to be finalized either as 
a solution or as a lyophilized powder.

In the subsequent speech on application on NMR spectroscopy for characterization and identity testing 
of oligonucleotide drug products by Alfred Ross from Roche, we learned that NMR is a powerful tool for 
[defining] chemical composition and molecular interactions, and for higher order structures like the duplex 
conformation.

For me at least, highlights were also that we learned that we could characterize metal interactions and 
how those specific questions can be resolved. As an alternative to usual UV absorption, there is also NMR 
for an absolute quantification in anything from a reference standard. But like the UV, this is a nonspecific 
quantification method.

The next speech was on method development for characterization of synthetic oligomers by LC-MS, given 
by Brian Rivera of Phenomenex. We learned that the various parameters of ion pair reverse-phase LC-
MS have significant impact on the outcome of these analyses.

As an example, I have picked the acidic modifier concentration of perfluorinated alcohols – for instance, 
HFIP. We learned that higher concentrations can improve the resolution, but this comes as a trade-off 
with sensitivity, that can be decreased. Overall, we have seen influences of the alkylamine variation – the 
concentration of the alkylamine, and temperature gradient, slope and flow rate.

At the beginning of the Day 3 session, USP Workshop Steering Committee and BIO1 Expert 
Committee Member Gerhard Haas provided the following overview of the Day 2 discussions on 
“analytical tools and advances to ensure quality.” Formatting changes and other minor edits 
have been made by IPQ for clarity. Expressions of thanks to the meeting organizers/attendees 
and disclaimers that the presentation represents the speaker’s views and not necessarily those 
of their organization are not included. 
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The next presentation on Wednesday was on recent advances in degradation product characterization 
of therapeutic oligonucleotides using LC-MS, with some emphasis on the MS. It was given by Michael 
Bartlett from the University of Georgia.

We have seen that the type of fluorinated alcohol, the alkylamine, and the organic solvent, impact on the 
MS sensitivity. Highlights were that nonspecific adsorption of oligonucleotides on metal surfaces can occur 
in the instrument’s capillary. A good idea is to passivate these capillaries, maybe by a system suitability 
injection first. It is also possible to depassivate capillaries to avoid leaching into your next product injection. 
That could be achieved by low pH solutions.

We also saw that micelle formation of alkylamines at higher concentration may lead to a loss of retention. 
This can be avoided by stabilizing the pH of the eluent. That may avoid the micelle formation.
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