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Abstract: Potential for the selective deactivation of viruses while leaving the sensitive material
such as the host cell unharmed was studied using a femtosecond laser system, and preliminary
results will be reported.

1. Introduction

Viruses can be described as acellular organisms whose genome consists of nucleic acid that replicate inside
living cells (host cells) using the cellular synthetic machinery, and cause the synthesis of specialized
elements called virions, that can transfer the genome to other cells. M13 bacteriophage (virus which infects
only bacteria) is a filamentous virus that is about 1 um long and 5-6 nm in diameter. Its host Escherichia
coli (E.coli), is approximately 2-6 um long and 1-1.5 um in diameter, see figure 1 below.
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Figure 1: Schematic representations of M13 bacteriophage and its host E.coli.

While some viruses are useful and used in therapy, others can cause disastrous diseases and hence
tremendous efforts have been made to eliminate them. Most antiviral and antibacterial treatments are only
partially successful and may evoke problems of drug resistance and unwanted side effects.

An effective method of deactivating these viruses while leaving the sensitive material such as the host cell
unharmed, have been demonstrated by Tsen et al [1, 2]. In these studies, the weak links on the protein shells
of the viral particles were targeted. By tuning to the appropriate laser power density, the feasibility of
damaging the protein shells of the viral particles hence leading to inactivation, without harming the host
cells was demonstrated. Virus deactivation was monitored by plaque count method.

In this work, we report preliminary experimental results in a proof of principle comparative experiment
using the M13 bacteriophage in E. coli host cells. In particular we focus on the deactivation intensity
threshold and compare this to the damage threshold for the host cell. We envisage that such a study will
ultimately lead to a better understanding of the mechanism of virus deactivation using femtosecond laser
pulses, which is currently still not understood. This understanding of the physical phenomenon will be
useful for practical application development in a wide variety of possible scenarios, and is not limited to
specific viruses or host cells.
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