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Background
 Biosafety evaluation is a critical aspect of ensuring the 

development of safe and quality assured oncolytic vectors.

 Current biosafety testing principles for biologicals and gene 
therapies, as covered by regional regulations and guidelines, are 
also applied to oncolytic vectors. However, since the product is 
replication competent, there are technical challenges during 
biosafety testing, specifically for adventitious agent testing and 
viral clearance.

 Adventitious agent testing can be particularly challenging for 
oncolytic virotherapies due to their ability to replicate in in vivo 
and cell-based test systems typically used for detection of 
contaminating mycoplasmas and viruses, giving rise to false 
positive results and invalid assays. The use of antiserum to 
neutralize the oncolytic viruses prior to performing these tests 
has traditionally been used as a work-around but this can be 
costly, time-consuming and have variable success.

 Viral clearance can prove challenging for oncolytic virotherapies 
since the clearance methods used are designed to inactivate or 
remove adventitious viruses and can therefore have an impact on 
viability of the live virus product itself.

 Here we present a biosafety testing approach designed to meet 
current regulatory expectations that that provides solutions to 
these challenges.

Viral Clearance
Non-enveloped oncolytic viruses however, may be resistant to viral 
inactivation measures and there may also be removal steps that 
differentiate between the product and a non-enveloped adventitious 
virus. 

We have evaluated the viral clearance potential of manufacturing 
processes for numerous non-enveloped viruses. Data from example 
cases are shown below.

Table 1.  Examples of enveloped virus reduction for non-enveloped 
virus-like particle or viral vector products.

These data demonstrate that the manufacturing process for a non-
enveloped virus can achieve effective reduction of enveloped 
viruses.

Low pH can achieve inactivation of enveloped viruses; however, the 
level of that reduction is dependent on the pH and the susceptibility 
of individual viruses to low pH.

Detergent can achieve effective inactivation of enveloped viruses.

As with any product, the level of reduction achieved by a 
chromatography step is dependent on the chromatography resin, 
the conditions under which the chromatography step is run and the 
virus. 

Using enveloped viral inactivation steps, large pore virus filters and 
even chromatography steps, the viral safety of oncolytic virus 
products can be enhanced.

Rapid Mycoplasma Testing
Real Time PCR
PCR offers a rapid and tractable solution for the detection of 
mycoplasma in oncolytic virus based therapies without the need for 
neutralization (to prevent replication within indicator cells).

The rapid mycoplasma assay couples automated DNA extraction with 
automated, real-time PCR. DNA is extracted from the test sample, 
followed by steps to concentrate Mycoplasma species before 
processing on a nucleic acid purification platform. The assay is 
validated and can detect mycoplasma species in a fraction of the time 
taken for the culture method.

• The positive cut-off point of the test system was challenged with 8 
mycoplasma strains over 3 independent operator runs

• Eight replicated samplings from each test strain were extracted,
making a total of 192 independent extractions

• Each sample extract was subject to PCR in triplicate
• Results showed that the rapid test method has a high level of intra-

assay precision for every organism tested and is able to routinely 
detect Mycoplasma at 10 cfu/ml of sample with suitable 
repeatability

Adventitious Virus Testing
Next Generation Sequencing
Next generation sequencing (NGS) affords a radically different 
approach to detecting known and unknown viruses in oncolytic virus 
based therapies without the need for neutralization (to prevent 
replication within the test system) and with pinpoint precision and 
accuracy. 

NGS enables sequencing of millions to billions of DNA molecules 
rapidly & simultaneously. It is sequence-agnostic: nothing needs to be 
known about the sequence in order to gain information about it. 

“Didn’t Expect That…”

Human embryonic kidney cell culture exhibited rapid (<24 hrs) 
cytopathic effect and cell death during Retrovirus testing.
•Seneca Valley Virus (SVV) identified; full genomic coverage found
with ~95% identity

•Source of SVV was the test sample, a porcine-derived homogenate

Probability of adventitious agent (AA) detection by NGS. Confidence 
that AA low frequency events (column 1) would be detected using 1 
or 2 plates (PTP) on the Roche 454 GS FLX® system.
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A comparability study was performed to demonstrate equivalence 
between the Pinnacle QPCR and the conventional detection methods. 
For more information, please see poster ID number P349 by Sarah 
Sheridan, Ph.D.

Process Step
Log10 Virus Reduction

BACV VSV WNV

Low pH Inactivation 3.48 1.16 3.44

Detergent Inactivation ≥5.15 ≥4.41 ND

Chromatography 1 ≥6.70 ≥6.08 ≥4.93

Chromatography 2 2.67 3.93 NR

Chromatography 3 1.82 3.84 ND

Virus Reduction 
Filtration (35nm) ≥4.41 ≥4.83 ND

Summary
Rapid molecular test methods can be used to 
overcome technical challenges during biosafety 
testing of oncolytic virus-based therapies, providing 
clear advantages over traditional methods:

• Equal or greater sensitivity

• Faster turnaround times

• Smaller test sample requirements

In addition, inactivation of enveloped viruses can be 
achieved to enhance the safety of non-enveloped 
oncolytic virus-based therapies.

These approaches are supported by the various 
biosafety testing regulations and guidance. 
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