
VIRUCIDAL COMPOSITIONS AND USES This invention is
concerned with virucidal compositions and their use in
preventing and/or treating a spectrum of viral
species, but in particular for preventing and/or
treating viruses which cause human or animal
respiratory disease. The terms 'treating' and
'treatment' are used herein to embrace killing of the
virus or viral particulates or controlling/preventing
viral replication. More specifically, the invention in
all its aspects is concerned with compositions useful
in the treatment and/or prevention of the common cold
and/or influenza and/or pneumonia-causing viruses.
Even more specifically, the invention in all its
aspects is concerned with compositions useful in the
treatment and/or prevention of influenza viral strains
including for example influenza virus of H1N1 , H7N7,
H9N2 or H5N1 strain, the latter responsible for avian
flu associated with a high mortality rate. Infection
by H5N1 strain of influenza virus, for example, is
known adversely and seriously to affect the lungs as
described hereafter. There is potential for avian flu
(or other H5N1 viral strains) to spread beyond
infected areas. Whilst indications were that viral
transmission was restricted from infected bird to
human, there are concerns in view of more recent
limited evidence for human to human transmission
through mutation of the virus into a form
transmissible between animal species. Since avian
'flu' is associated with high mortality, in the event
of mutation to a highly infective, inter-human
transmissible form this raises the spectre of
'pandemic' outcomes with substantial fatalities.
Whilst it remains highly desirable to treat, and
iwhere possible prevent, respiratory viral infections,
it is especially desirable to provide formulations
effective to treat and /or prevent the more serious
respiratory viral infections including the most
serious of such infections arising from respiratory
viral H5N1 strains. Unlike bacterial infections, many
of which can be treated with known conventional
antibacterial drugs such as antibiotics, respiratory
viral infections e.g. the common cold or influenza
cannot be treated with antibiotics. In the majority of
respiratory viral infections, most of the presently
available antiviral drugs are ineffective, and the
body's own immune defence system has to fight the
viral infection. Whilst this is typically the case
with the common cold and influenza, it is especially
so with influenza virus H5N1 strains and with
influenza viral strains H1N1 and H7N7. There is, in
the relevant medical literature, considerable
knowledge as to the mode of action of H5N1 viral
infection and the weakness of the body's natural
immune defence system to combat the virus. There are,
however, very limited treatments available. One
antiviral drug which may offer prophylactic and/or
post-infection treatment of avian flu is oseltamivir
phosphate, marketed by Roche under the Trade 



Name TAMIFLU. However, supplies are limited; it is
significantly expensive and has potential side
effects. In addition, there are concerns that
resistance to Tamiflu(tm) might occur during a
pandemic when large amounts of Tamflu(tm) are likely
to be taken in the many different countries that have
stockpiled the drug. Active metabolites of Tamiflu(tm)
are very stable and their accumulation in water
sources may rapidly lead to influenza virus
resistance. Although vaccination is available against
certain limited strains of influenza virus as a
prophylactic measure, there is currently no marketed
vaccine effective as aprophylactic measure against
human infection by e.g. H5N1 strains of influenza
virus. H5N1 viruses induce a pro-inflammatory
'cytokine storm' to which they are highly resistant
and which severely damages the lungs and compromises
immune function for combating viral infection. These
factors alone make H5N1 viral strains especially
problematic to prevent or treat with most of the
available antiviral drugs. We have now surprisingly
found that a specific narrow selection of mineral - or
other metallic element containing compositions
disclosed as a broad range of multi functional
products in our earlier patent publication WO
01/15554, and combinations thereof, are unexpectedly
useful in the treatment of respiratory viral
infections, including prophylactic treatments against
infection by H5N1 viral strains. We have also
surprisingly found that these selected compositions,
and particular combinations of such metallo-ions, can
be blended into novel gel and other carrier
formulations and used in sprays or hand wipe
substrates so as to provide for example the following
embodiments of the present invention, namely: (i)
nasal sprays and gel barrier formulations useful as
prophylactic treatment to assist in prevention of
infection by respiratory virus, especially influenza
virus of H5N1 strain; in preferred embodiments the
viscosity is less than 4750 centipoise, such as less
than 4500 centipoise, preferably less than 4000
centipoise, ideally less than 3000 centipoise, such as
in the range of 1 to 2500 centipoise. (H) cleansing
gels which exhibit powerful virucidal properties
useful to control (i.e. to kill, render harmless or
otherwise interfere with replication of ) live virus
or viral particles, and(iii) hand wipe substrates,
such as disposable wipes impregnated with the
compositions, and optionally modified by thickening
agents or stabilisers. We also provide embodiments in
suitable oral dosage form, for example, iv) oral
dosage formulations based on liquid aqueous
compositions. The aqueous compositions can have single
or multiple metallo-ionic species selected from a
particular range. The aqueous compositions may
entirely consist of the active components or may
essentially consist of the said active components. In
other embodiments, the metallo-ionic compositions may
include optional additives such as 



one or more excipients and/or diluents. Accordingly,
in one aspect the present invention provides for use
in treating a respiratory virus a composition
comprising: (a) at least one water soluble zinc,
copper, selenium and/or manganese compound able in
aqueous solution to dissociate into zinc, copper,
selenium and/or manganese ions; (b) at least one water
soluble ammonium agent able in aqueous solution to
dissociate into ammonium ions (c) at least one acid,
and (d) watersaid composition preferably having a pH
of less than 4 and preferably an electrolytic
potential in excess of 50 milivolts. In another aspect
the invention provides a composition as defined above
for use in treating an influenza virus, such as
influenza virus of H1N1, H7N7, H9N2 or H5N1 strain,
preferably of H5N1 strain. In yet another aspect the
invention provides a composition as defined above for
use in treating viruses responsible for causing common
cold symptoms. In a still further aspect, the present
invention provides compositions as defined above for
use in the preparation of a medicament for use in
treating respiratory viruses such as influenza
viruses, preferably influenza virus of H5N1 strain,
alternatively common cold viruses or a pneumonia
virus. 60% of common colds are caused by rhinoviruses.
The rest occur due to infection by coronavirus,
influenza viruses, parainfluenza virus, respiratory
syncytial virus, adenovirus, and enterovirus. In
addition, the bacteria Mycoplasma pneumoniae and
Chlamydia pneumoniae may cause common cold symptoms.
The compositions defined above may further include one
or more additives selected from vitamin B1, B, B5, B6,
C, malic acid, a natural diuretic, melatonin and
valerian. The composition may essentially or
preferably entirely consist of the stated components.
Most preferably the water is distilled water. The
compound of zinc, copper, selenium and/or manganese is
preferably an inorganic salt thereof such as the
phosphate, sulphate, nitrate or chloride.The ammonium
agent, capable of binding, complexing or otherwise
sequestering the zinc, copper and/or selenium ions is
conveniently an inorganic ammonium salt or ammonium
hydroxide capable of dissociating in aqueous solution
into ammonium ions. For example, one or more of the
following may be present in the composition: ammonium
hydroxide, sulphate, chloride, phosphate, nitrate,
citrate and tartarate. The at least one acid is
conveniently selected from the following group:
sulphuric, hydrochloric, nitric, phosphoric, citric
and tartaric acids. The at least one acid can be for
example concentrated sulphuric, hydrochloric, nitric
or phosphoric acids. The pH of the composition can be
less than 4, such as 3.5 or less,3 or less, 2.5 or 



less such as 2 or less such as in the range of 1 or
less. The electrolytic potential can be for example,
in excess of 100 mV, or in excess of 150 mV, or in
excess of 200 mV, or in excess of 250 mV, or in excess
of 300 mV or in excess of 340 mV such as in the range
up to 400 mV. The compositions encompassed by the
present invention can be made as outlined in the
'general procedure' section in our earlier patent
publication and as exemplified therein, where the
metallic or other mineral element in the table of
examples therein is at least one of copper, zinc,
selenium and manganese. When using compositions with
more than one metallo-ionic species, copper and zinc
may be present with or without selenium; Selenium and
zinc may be used together, with or without copper.
Copper and selenium may be present together, with or
without zinc. All may be present with manganese or it
may be used alone. A suitable manganese preparation
can be made by extrapolating from the general
procedure outlined above, using e.g. manganese
sulphate, sulphuric acid and ammonium sulphate to
arrive at a composition pH of 2 or less and a
potential in excess of 250 milivolts.The invention
further provides antiviral compositions as defined
above having antiviral activity against respiratory
infections including seasonal influenza, H5N1 or avian
influenza, acute coryza. Such compositions may include
one or more conventional pharmaceutically acceptable
carriers, diluents and/or or excipients, such as
saline as a diluent. In order to illustrate the
present invention the following purely non-limiting
examples, presented in our earlier patent publication
WO 01/015554 were used to make suitable compositions.
They were prepared according to the same general
procedure outlined in our earlier said patent
publication. In Table 1 below, the following examples
according to the present invention correspond with the
stated numbered prior examples thus. TABLE
1Compositions as defined and exemplified above may be
used in at least 3 treatment regimes to combat
respiratory, especially influenza and more
particularly H5N1 influenza viruses. They may be used
as a prophylactic treatment to block entry of the
virus into the nasal mucous membranes [typically the
most common site of entry] and/or to kill the virus or
viral particulates. Such blockage may be effected by
application of nasal gels or aqueous sprays, i.e. a
pharmaceutically acceptable gel or spray carrier
medium containing at least one composition as defined
and/or exemplified above. The virus, where present,
may also be controlled by such antiinfective gel
formulations as hand cleansing gels, i.e. the
composition can be formulated into a topically
acceptable gel medium known per se, but providing by
the admixture of two known entities a novel antiviral
gel or spray formulation. Furthermore, hand wipe
substrates such as disposable tissues may be
impregnated or coated with the compositions optionally
modified to improve adherence. It is 



preferred to use at least the copper containing
compositions in nasal gels, cleaning gels and hand
wipes as a means for blocking viral entry and/or
killing or controlling the virus or viral
particulates. In order to demonstrate activity of the
present compositions against respiratory viruses, some
were prepared and tested against H5N1 influenza
viruses in vitro andin vivo to show potential for
managing avian flu. The anti-oxidant properties of
selenium based compositions is indicative of direct
potential for virucidal activity. Three principal
embodiments are presented based on single zinc, copper
and selenium based compositions, and a fourth
embodiment directed to the use sequentially of the
present manganese, zinc and selenium metallo-ion
compositions namely: 1) Virucidal activity against
human H5N1 virus in vitro murine studies (Zn, Cu & Se
) 2) Toxicology and dose ranging study in mice (Zn),
3) Prophylactic activity in mice infected with a
lethal H5N1 influenza virus (Zn), and 4) Human case
study where conventional influenza viral infection is
attenuated by a combination therapy involving
sequential internal administration of doses of
manganese, zinc and selenium compositions. Example 1
Virucidal activity against human H5N1 in vitro: In the
in vitro virucidal assay, the A/Vietnam/1 203/04
(H5N1) x Ann Arbor/6/60 influenza virus was exposed to
the copper metallo-ion compositions (equivalent to
elemental copper at 3ppm), the zinc metallo-ion
compositions (equivalent to elemental zinc at 2ppm)
and the selenium metallo-ion compositions (equivalent
to elemental selenium at 1ppm) or to water (control)
for 10 minutes at room temperature. The treated
viruses were then assessed for infectivity using the
standard MDCK cell assay. The results in Table 2 below
show that while the zinc and selenium compositions at
their exceptionally low concentrations showed no
significant direct antiviral effect, thecopper
compositions caused a >90% reduction in virus titre
despite a similarly exceptionally low concentration.
TABLE 2 ** statistically different from water (p <
0.001 ) These results suggest that a nasal gel
containing at least 3 ppm ( = 3 mg/ml ) of the
ionically modified copper compositions could provide
not only a barrier to viral entry into the upper
respiratory tract but also may kill a significant
percentage of the viral particles encountering the
gel. Since influenza viruses can be picked up from
infected surfaces and transferred to the nose and eyes
where entry occurs, use of hand wipes or hand gels
containing at least 3 ppm of the copper compositions
as a prophylactic measure can be of substantial
benefit for reducing or preventing infection
especially during a pandemic.Electromagnetic Surveying



The present invention relates to electromagnetic (EM)
surveying, in particular for seabed logging, and is
concerned with providing a system for determining the
resistivity or conductivity of subsea strata,
especially the upper strata, e.g. at a depth of up to
about 100 m or even greater. Currently, the most
widely used techniques for geological surveying,
particularly in sub-marine situations, are seismic
methods. These seismic techniques are capable of
revealing the structure of the subterranean strata
with some accuracy. However, whereas a seismic survey
can reveal the location and shape of a potential
reservoir, it can normally not reveal the nature of
the reservoir. It has been appreciated by the present
applicants that while the seismic properties of
hydrocarbon filled strata and water-filled strata do
not differ significantly, their electromagnetic
resistivities do differ. Thus, by using an
electromagnetic surveying method, these differences
can be exploited and the success rate in predicting
the nature of a reservoir can be increased
significantly. Consequently, a method and apparatus
embodying these principles form the basis of the
present applicants' EP-A-1256019. This contemplates a
method for searching for a hydrocarbon containing
subterranean reservoir which comprises: applying a
time varying electromagnetic field to subterranean
strata; detecting the electromagnetic wave field
response; seeking, in the wave field response, a
component representing a refracted or ducted wave; and
determining the presence and/or nature of anyreservoir
identified based on the presence or absence of a wave
component refracted or ducted by hydrocarbon layer. A
ducted wave behaves differently, depending on the
nature of the stratum in which it is propagated. In
particular, the propagation losses in hydrocarbon
stratum are much lower than in a water-bearing stratum
while the speed of propagation is much higher. Thus,
when a hydrocarbon-bearing reservoir is present, and
an EM field is applied, a strong and rapidly
propagated ducted wave can be detected. This may
therefore indicate the presence of the reservoir or
its nature if its presence is already known.
Electromagnetic surveying techniques in themselves are
known. However, they are not widely used in practice.
In general, the reservoirs of interest are about 1 km
or more below the seabed. In order to carry out
electromagnetic surveying as a stand alone technique
in these conditions, with any reasonable degree of
resolution, short wavelengths are necessary.
Unfortunately, such short wavelengths suffer from very
high attenuation. Long wavelengths do not provide
adequate resolution. For these reasons, seismic
techniques are 



preferred. However, while longer wavelengths applied
by electromagnetic techniques cannot provide
sufficient information to produce an accurate
indication of the boundaries of the various strata, if
the geological structure is already known, they can be
used to determine the nature of a particular
identified formation, if the possibilities for the
nature of that formation have significantly differing
electromagnetic characteristics. The resolution is not
particularly important and so longer wavelengths which
do not suffer from excessive attenuation can be
employed.The resistivity of seawater is about 0.3
ohm-m and that of the overburden beneath the seabed
would typically be from 0.3 to 4 ohm-m, for example
about 2 ohm-m. However, the resistivity of an oil
reservoir is likely to be about 20- 300 ohm-m. This
large difference can be exploited using EM surveying
techniques. Typically, the resistivity of a
hydrocarbon-bearing formation will be 20 to 300 times
greater than water-bearing formation. Thus, an EM
source such as an electric dipole transmitter antenna
on or close to the sea floor induces (EM) fields and
currents in the sea water and in the subsurface
strata. In the sea water, the EM-fields are strongly
attenuated due to the high conductivity in the saline
environment, whereas the subsurface strata with less
conductivity potentially can act as a guide for the
EM-fields (less attenuation). If the frequency is low
enough (in the order of 1 Hz), the EMwaves are able to
penetrate deep into the subsurface, and deeply buried
geological layers having higher electrical resistivity
than the overburden (as e.g. a hydrocarbon filled
reservoir) will affect the EM-waves. Depending on the
angle of incidence and state of polarisation, an EM
wave incident upon a high resistive layer may excite a
ducted (guided) wave mode in the layer. The ducted
mode is propagated laterally along the layer and leaks
energy back to the overburden and receivers positioned
on the sea floor. The terms "refracted" and "ducted"
are used in this specification to refer to this wave
mode. In seabed logging, a signal is emitted from a
towed source antenna, parallel to, and close to the
sea floor; and the wavefield response detected by a
number of stationary receivers, distributed on the sea
floor, is recorded. The strength of the emitted signal
is proportional to the current IA delivered to the
antenna, and this current is accurately monitored and
recorded. [If the current source is very stable, the
current would, of course be constant.]It is an object
of the present invention to provide an apparatus and
method for detecting and/or determining the nature of
a subterranean reservoir. According to one aspect of
the invention, there is provided a method of
determining the nature of a subterranean stratum which
comprises: deploying an electric dipole transmitter
antenna, preferably with its axis generally 



horizontal; applying an electromagnetic (EM) field to
the stratum containing the reservoir using the
transmitter; measuring the current and voltage at the
antenna terminals during the EM transmission; and
determining the nature of the stratum from changes in
the measured voltage. Changes in the nature of
subterranean strata cause changes in the resistivity
of the seabed as a whole beneath the sea floor. Since
the resistivity of the source, antenna and sea water
should remain constant, these changes in seabed
resistivity alone may cause the voltage at the antenna
terminals to vary and so the variations in antenna
voltage will be representative of the of the changes
in the nature of the strata in the seabed. Thus,
analysis of the logged receiver data may reveal the
presence of a fast, low attenuation guided wave, and
thus the presence of a high resistivity stratum which
may be oil bearing. High resistivity may, however,
occur, not in oil bearing strata only, but also in
strata consisting of e.g. solid salt or rock
containing little or no water. In order to determine
the nature of the high resistivity stratum, it is
generally necessary to carry out a detailed analysis
of the logged reciever data, in order to create a
model, based on the seismic data, in which resistivity
values are assigned to the various strata. From the
geological knowledge of the region in question, the
most likely nature of a high resistivity stratum may
then be ascertained.The accuracy of the model is
limited by the receiver data, and may be improved by
utilising other available information. One means of
obtaining such additional information is by monitoring
the input impedance of the towed transmitter antenna
ZA. = VA/IA, where IA is the antenna current and IA
the terminal voltage. The input impedance of the towed
transmitter antenna is determined by the following
parameters: 1. The configuration of the antenna. 2.
The conductivity of the sea water 3. The position and
orientation of the antenna with respect to the sea
floor 4. The topography of the sea floor (plane or
otherwise). 5. The resistivity distribution below the
sea floor. Parameters 1-4 may be separately monitored
and accounted for, and the remaining variations of ZA
provide information about the resistivity distribution
below the sea floor. In one embodiment, the
transmitter is located on or close to the seabed or
the bed of some other area of water. Preferably, the
frequency of the EM field is continuously varied over
the transmission period. Preferably, the field is
transmitted for a period of time for 3 seconds to 60
minutes, for example, from 



10 seconds to 5 minutes. Preferably, the method is
repeated at different locations. In a more preferred
embodiment, the transmitter is towed over the seabed
while the EM field is being transmitted. The
transmitter is preferably towed as closeto the sea
floor as possible. Preferably, the distance to the sea
floor should be much less than the length of the
antenna (e.g. 20 m to 200 m), and much less than the
wavelength of the frequencies to be used. Preferably,
the transmitter includes an inertia sensor to sense
the difference between a change in the sea floor
height and a rise/fall of the transmitter. In
addition, the transmitted signal shape may be modified
so that it contains more of the harmonics which are
useful for mapping the conductivity. It will be
understood that calculation of the conductivity of the
upper strata of the seabed as a function of position
and depth is also desirable. Preferably, the method of
the invention is carried out during a conventional EM
survey using receivers to detect the transmission
wavefield response. The method may also be used in
conjunction with seismic surveying techniques. The
invention extends to a method for detecting different
subterranean strata and is particularly applicable to
the detection and identification of hydrocarbon
bearing strata. Preferably, the wavelength of the
transmission is given by the formula 0.0 Ih < l < 30h;
or more preferably, O.lh < l < 1Oh wherein l is the
wavelength of the transmission through the subsea
strata and h is the distance from the seabed to the
strata under investigation. Preferably, the
transmission frequency is from 0.01 Hz to 1 kHz, for
example, from 0.1 to 20 Hz.The invention extends to a
process for the production of a survey report by
carrying out a method according to the invention, and
a survey report produced in this way. The invention
may be carried into practice in various ways and an
embodiment will now be described by way of example
with reference to the accompanying drawings, in which:
Figure 1 is a schematic diagram showing how the
invention may be carried out in practice. Figure 1
shows an antenna 11 towed by a vessel 12 at a distance
h above the sea floor 13. The antenna 11 emits a wavef
eld, whose strength is proportional to the current IA
delivered to the antenna 11, and this is accurately
monitored and recorded. By also monitoring and
recording the voltage VA at the antenna terminals, the
impedance of the antenna, ZA VA/IA, m ay >e
calculated. ZA is a function of the frequency,/, and
when a multifrequency signal is employed, 



this function may be found within a range of
frequencies extending from/ = 0 to a maximum
frequencyf max, determined by the frequency spectrum
of the signal, and the accuracy of the voltage and
current measurements. By means of the impedance
function, the following important parameters may be
calculated, namely, the distance from the antenna to
the sea floor, the conductivity of the sea water, and
the step in conductivity at the sea floor, and
possibly more detail of the conductivity variation
immediately below the sea floor. Part of the emitted
signal is reflected at the sea floor, the reflection
coefficient being(D si - 2 where si and s2 are the
conductivities above and below the sea floor 13,
respectively. The reflected signal induces a voltage
VR in the antenna, thereby altering the voltage and
the current at the antenna terminals, thus ultimately
causing a change in the antenna impedance. The
amplitude and phase of VA vary with the frequency/,
and the distance h between the antenna and the sea
floor. At sufficiently high frequencies, VA is
negligible, and the impedance depends only on the
frequence, and on the conductivity s1; which may then
be calculated. Assuming s2 constant, the reflected
signal may be found from the simple model indicated in
Figure 1, as emitted from an image antenna 14 located
the distance h below the (plane) sea floor, with s2 =
s . The current of the image antenna is p AClaims 1. A
method of determining the nature of a subterranean
stratum which comprises deploying an electric dipole
transmitter antenna; applying an electromagnetic (EM)
field to the stratum containing the reservoir using
the transmitter; measuring the current and voltage at
the antenna terminals during the EM transmission; and
determining the nature of the stratum from changes in
the measured voltage. 2. A method as claimed in Claim
1, in which the input impedance of the antenna is
calculated from the measured current and voltage and
the nature of the stratum is determined from changes
in the impedance. 3. A method as claimed in Claim 2,
in which the changes in the impedance are used to
calculate the resistivity of the stratum and the
nature of the stratum is deduced from the resistivity.
4. A method as claimed in Claim 3, in which the
resistivity is combined with existing geological
knowledge of the stratum to determine the nature of
the stratum. 5. A method as claimed in Claim 4, in
which the existing geological 



knowledge comprises seismic data. 6. A method as
claimed in any of Claims 2 to 5, in which the
conductivity of the sea water is monitored and changes
in sea water conductivity are taken into account in
determining the antenna input impedance. 7. A method
as claimed in any of Claims 2 to 6, in which the
height of theantenna above the sea floor is monitored
and changes in the antenna height are taken into
account in determining the antenna input impedance. 8.
A method as claimed in any preceding claim in which
the transmitter antenna is deployed with its axis
generally horizontal. 9. A method as claimed in any
preceding claim, in which the transmitter is towed
over the seabed while the EM field is being
transmitted. 10. A method as claimed in any preceding
claim in which the transmitter is towed at a distance
between 20 m and 200 m from the seabed. 11. A method
as claimed in any preceding claim in which the
transmitter is towed at a distance from the seabed
which is significantly less than the wave length of
the frequencies of the EM transmitter. 12. A method as
claimed in any preceding claim in which the
transmitted signal shape contains harmonics which are
used in the determination of the antenna input
impedance. 13. A method as claimed in any preceding
claim in which the wave length of the EM transmitter
is given by the formula O.Olh  l < 30h, wherein l is
the wave length of the transmission through the subsea
strata and h is the distance from the seabed to the
strata under investigation. 14. A method as claimed in
any preceding Claim in which the transmissionfrequency
is from 0.01 Hz to 1 kHz. 15. A process for the
production of a survey report which comprises carrying
out a method as claimed in any preceding Claim and
formulating the voltage and/or impedance changes
together with the related conclusions into a report. 


