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EM and Biological Medicines - production and safety of viral vaccines.

Roland A. Fleck, National Institute for Biological Standards and Control, Blanche Lane, South Mimms, Potters Bar, EN6 3QG. 
As biological medicines have developed so have the challenges of ensuring their safety. Even today emerging and postulated therapies continue to represent a moving target with ever changing safety concerns and needs. Multi-component and conjugate vaccines are becoming common and there is a general expectation that gene therapy and stem cell therapies will emerge, each requiring effective procedures for demonstrating and testing safety, effectiveness and efficacy if they are to become widely available.

At NIBSC imaging techniques including EM and epifluorescent microscopy are routinely employed in the testing and evaluation of biological medicines. Recent studies include the evaluation of protocols for the isolation of mumps virus. Mumps virus may be isolated on the continuous Vero cell line and this approach has proven convenient in a laboratory setting. However, the relative sensitivity of Vero for the isolation of mumps virus when compared to alternative continuous cell lines is not well described and in addition, use of a single continuous cell line may select for particular variants adapted from clinical specimens. These cell based effects have the potential to adversely affect research relating to virulence, attenuation and pathogenesis. In the current study; CaCo-2, PLC/PRF/5, MDCK, L-929, BCL-CF003 and MCF-7 cell lines were investigated for their sensitivity to infection with mumps virus. Immunofluorescent staining of the mumps nucleocapsid protein residues was performed and indicated that mumps was abundantly expressed in CaCo-2, PLC/PRF/5, MCF-7 and Vero cells. L-929, MDCK and BCL-CF003 showed only week reactivity with the mumps antibody with differences in the expression pattern when compared with Vero. TEM revealed; cytoplasmic zones of nucelocapsid, viral budding and free virus. Of the cells tested CaCo-2, PLC/PRF/5 and Vero produced infectious virus with Vero and CaCo-2 the most permissive. Preliminary results were derived using a low passage virus of a Vero derived wild type strain. However, further work with unpassaged clinical specimens is required to identify a cell line able to isolate mumps virus at high efficiency and in unmodified form.

 

In addition to viral systems, imaging techniques including; confocal-, freeze drying- and electron-microscopy allow detailed studies of broader biological medicines to be performed, often with the added value of immuno-specific labelling. These techniques play a routine part in vaccine safety/efficacy testing, for the Meningococcal B outer membrane vesicle vaccines and for research into new vaccine delivery systems where imaging techniques are employed to evaluate formulation parameters, degradation kinetics and the uptake of model vaccines. 

