
EP 0 263 864 B1 Description The present invention relates to a method of
treatment of a surface to destroy extracellular (free) and intracellular
microorganisms and which will, in addition, inhibit the intracellular
replication of certain viruses, 5   by the application to the surface of a
novel disinfectant solution. There is need for an effectve disinfectant
solution which will coverthe entire spectrum of pathogenic micro- organisms
and will also be capable of digesting whole desquamated cells from the
human body thereby gaining access to microorganisms which may be
replicating in these cells or 'surviving' in these cells In a stable state.
This Is Important as certain micro-organisms, for example herpes simplex
virus orvaricellazostervirus, are rela- 10  tively unstable in an
extracellular situation but are extremely stable within their host cells
which moreover can contain large numbers of infectious virus particles. A
disinfectant solution which is only capable of destroying extracellular
viruses will be seriously deficient when the major contaminant comprises
Infected cells from human subject which have been shed or sheared from
epithelial surfaces by, for example, skin on the posterior aspects of the
upper thighs from sitting on toilet 15  seats or from skin on the hands
which have been holding lavatory lush handles or lavatory door knobs. It is
possible that micro-organisms which have escaped destruction might
subsequently replicate extracellularly (in the case of fungi or bacteria
for example), on the contaminated surface or intracellularly in the case of
viruses or chlamydia under favourable circumstances. This will not occur in
the milieu of the disinfecttant solution and DNA viruses will not replicate
on account of diffusion of the lithium cation into cells harbouring such
viruses 20  whether desquamated from the body or possibly In the surface
epithelial cells of the body by transference of lithium cation from the
treated surface. The present invention is directed towards the provision of
a disinfectantsolution which will destroy micro- organisms which are free
in an extracellular environment and will destroy
intacellularmicro-organisms and will further provide an environment which
is Inhibitory to the growth of extraceilular micro-organisms and certain 25
viruses which replicate in desquamated cells or in surface cells on the
human subject. The invention is also directed towards the provision of a
solution which when applied bywashing or spraying onto a surface will
deposit a film that will destroy micro-organisms or Inhibit the growth of
certain micro-oran- isms that may subsequently be deposited on that
surface. It is known that certain substances have specific activities
against micro-organisms in the extracellular or 30   intracellular
environment and also have specific activites countering the replication of
viruses. An example of a known lithium compound for the treatment of human
beings and animals is given in GB- A-1303976 which describes the use of
lithium undecylenate in the treatment of fungal infections of the skin and
mucous membranes. Lithium undecylenate is used in a mixture with water,
alcohols, glycerine and/or glycols and polyglycols in concentrations of
from 1-10% w/v. 35      The present invention seeks to combine individual
activities of known substances in combination in a single solution In a
manner in which those activities are in no way adversely affected. The
invention therefore provides a novel disinfectant solution in which the
components thereof interact to give a surprisingly wide degree of activity
against micro-organisms and viruses both in extracellular and intracellular
environments. Accordingly the present invention provides a disinfectant
solution comprising a non-ionic detergent and 40  lithium dodecyl sulphate
dissolved in an aliphatic alcohol, the non-ionic detergent being the
condensation pro- duct of a polyglycol and an octyl or nonyl phenol, the
concentration of the alcohol being not less than 50% by volume. The
preferred alcohol is ethyl alcohol. Other alcohols e.g. methyl alcohol may,
however be used. The higher alcohols are less preferred partly because of
odour problems ; the effectiveness of the alcohol also decreases 45 with
increasing carbon chain length. 



The concentration of the non-Ionic detergent should preferably be at least
0.2% v/v. The concentration of the lithium dodecylaulphate should
preferably be at least 0.2% w/v. The disinfectant may be conveniently
applied as an aerosol spray using a suitable propellant such as
dichlorodifluoromethane, 50      In an aerosol spray the alcohol content
should not be less than 50% by volume of the total propellant plus
solution. The invention will now be more fully described with reference to
the following example. A disinfectant solution was prepared in the
concentrations as Indicated in Table I and in the concentrations when mixed
with propellant In the aerosol solution again in Table 1. The resulting
disinfectant solution is active 55  against fungi, protozoa, chlamydia,
bacteria and viruses. The spectrum of antimicrobial activity of the
disinfeo tantsolution is tabulated In Table 2. The tests were carried out
bymixing 0.25 microllitres of disinfectant solution and 0.25 microlitres of
a suspension ofthe micro-organisms and agitating for four minutes at [err],
The residual micro-organisms titrated either on solid media or by plaque
titration in the case of viruses. The activity of the 2    EP 0 263 864 B1
solution against protozoa was tested using trichomonasvaginalla where
immobility of the protozoa and the sub- sequent Inability to replicate was
taken as evidence of protozoal inactivation. Table 2 shows that
micro-organisms tested were reduced by at least 10,000 fold and generally
by over 100,000 fold following exposure to a solution of disinfectant
having the composition shown in Table 1. 5      The efficacy of the
disinfectant solution of the present Invention to inactivate intracellular
micro-organisms and to ensure that living cells or desquamated inactive
cells were no longer capable of replicating intracellular micro-organisms
was investigated on whole uninfected hamster cells and on hamster cells
Infected with type 2 herpes simplex virus (HSV). Three criteria were
investigated, namely the morphological appearance of cells exposed to the
components of the solution for five minutes, the ability of the cells to
subsequently replicate 10  and the ability of the cells to sustain virus
replication following this exposure ; these latter two criteria were con-
sidered important as some viruses are capable of replicating In Isolated
cell nucle and morphological damage may not correlate with loss of ability
of the cells to divide and provide susceptible daughter cells or the mor-
phologically damaged cells themselves to provide a susceptible host for
virus for replication. These tests were conducted as follows: A suspension
of [err] infected and uninfected hamster kidney cells 15  at a
concentration of [err] cell per ml. were added to an equal volume of a
series of doubling dilutions of the solution of Table 1. The effect on cell
morphology was adjudged by removal of cells from the solution after five
minutes and examination under the light microscope. The ability of the
cells to seed and replicate was examined by washing of the cells,
resuspension and transference to plastic petri dishes and examination after
24 hours by light microscopy. The susceptibility to virus infection was
adjudged by addition of virus at a concentration 20  of .1 plaque forming
units per cell and undertaking a growth experiment over sixteen hours in
these cells which had been treated in this way with the disinfectant
solution. As a control a parallel batch of cells which had not been treated
with the disinfectant solution were exposed to a similar concentration of
virus to establish that a normal virus growth pattern was obtained. Table 3
shows that cellular destruction ; Inhibition of potential to rep- licate
and susceptibility to virus infection are obtained at high dilution of both
detergent and lithium cation. Ethyl 25  alcohol is known to fix mammalian
cells and alteration of cell morphology will not be easily apparent Cells
exp- osed to a solution containing 50% by volume ethyl alcohol In this way
were no longer able to sustain virus rep- lication. 



The antimiorobial activity which remained on a surface which had been
sprayed by the disinfectantsolution prior to addition of micro-organisms
was investigated using as an example type 2 herpes simplex virus. A sur- 30
face received one application of disinfectant solution in aerosol form
twenty minutes and twenty four hours prior to application of herpes simplex
virus. The virus on the surfaces which are sprayed twenty minutes before
were reduced by over 100,000 fold and virus litres on surfaces which had
been sprayed twenty four hours previously were reduced by over 1,000 fold.
This is an important aspect of the product and indicates that surfaces can
be protected by prior application of the spray. 35 40 45 60 55 3    EP 0
263 864 B1 TABLE 1 5                            DISINFECTANT SOLUTION
COMPOSITION Prior to mixing with propellant 10               Nonidet
V/v                  1.26. Lithium do-decyl sulphate
W/v                  0.40 15               Alcohol                      V/v
100 Following mixing with propellant Nonidet                      V/v
0.76 Lithium do-decyl sulphate                     W/v
0.24 25               Alcohol                      V/v
60.00 Dichlorodifluoromethane     V/v                 balance 30
TABLE 2 Spectrum  of anti-microbial activity of. solution of Table 1 35
Initial litre of      Titre following exposure to micro-organisms
MRI-1 solution 40    Staph. aureus               2.5 x [err]
0 epidermidis         1.2 x [err]                      0 Strep. viridans
3 x [err]                       0 pyogenes            1.9 x [err]
0 faecalis            1.3 x [err]                        0 E coli
6.2 x [err]                     0 Pseudomonas                 2.5 x [err]
0 Proteus                       7 x [err]                      0 Klebsiella
1.4 x [err]                      0 Salmonella abony              1 x [err]
0 HSV 1 & 2                     1 x [err]                       0. 



C albicans                  1.2 x [err]                        0
Trichomonas vaginalls         1 x [err] 55 4    EP 0 263 864 B1 TABLE 3
Effect of components of the solution of Table 1 on intact uninfected and
HSV-uninfected hamster kidney cells Concentration (%) resulting in loss of:
10 Cell Morphology       Cell Replication       Susceptibility to virus
infection Uninfected Infected Uninfected Infected Uninfected Infected
Honidet v/v       0.1         0.05       0.05         NA         0.08
NA do-decyl sulphate W/v      0.05        0.01       0.03         NA
0.08        NA 20  Alcohol v/v        NA          NA           50
NA           50       NA Solution MRI-1    v/v       2.0         1.0
2.0          NA        2.0         NA 25 Cells were reacted with test
solutions for 5 minutes at 25C. Claims 30 1. A disinfectant effective
against viruses and micro-organisms comprising a non-ionic detergent and
lithium dodecyl sulphate dissolved In an aliphatic alcohol, the non-ionic
detergent being the condensation pro- duct of a polyglycol and an octyl or
nonyl phenol, the concentration of the alcohol being not less than 50% by
volume. 35     2. The disinfectant according to claim 1 wherein the
concentration of lithium dodecyl sulphate is not less than 0.2% w/v. 3. The
disinfectant of claim 1 or claim 2 wherein the concentration of the
non-ionic detergent is not less than 0.2% w/v 4. The disinfectant according
to claims 1, 2 or 3 wherein the alcohol is methyl or ethyl alcohol. 40
5. An aerosol spray comprising the solution of any one of the preceeding
claims and a propellent, wherein the concentration of the alcohol is not
less than 50% v/v of the total solution plus propellant. Patentansprilche
45 1. En gegen Viren und Mlkroorganismen wirksames DesInfektionsmittel, des
wenigatens tellwelse bestbht aus elern nichtionlschen Detergens und
Uithiumdodecyisulfft, gelast In elnern aliphatischen Aikohol, wobei des
nichtionische Detergens das Kondensationsproduktaus elne Polyglykol und
elnern OctyloderNonylphenol let und wobel die Konzentration des Aikohois
nicht geringer Ist ale 50 Volumen-%. 50     2. Desinfectionamittel nach
Anspruch 1, worln die Konzentratlon des Llthfurmdodecylsufats nicht
geringer Ist ala 0,2% Gewichtlolumen. 



3. Desinfektionsmittel nach Anspruch I oderAnwpruch 2, worin die
Konzentration-des nichtionischen Deter- gene nIcht geringer lst als 0,2%
GewichtVolumen. 4. Deslnfektionsmittel nach den Ansprflchen 1, 2 oder 3,
worin der Akohol Methyl- oder Ethylalkohol isLt ss      5. En Aerosotspray,
der wenigstens tbilwelse besteht aus der L~sung nach elnem der
vorausgehenden AnsprLiohe und elnem Trelbmittel, worin die Konzentration
des Alkohois nichtgeringerlat 50 Volumen-%, bezo- gen auf die Gesamtmenge
der Losung plus Trelbmittel. 5    EP 0 263 864 B1 TABLE 3 5
Effect of components of the solution of Table 1 on intact uninfected and
HSV-uninfected hamster kidney cells Concentration (%) resulting in loss of;
10 Cell Morphology       Cell Replication       Susceptibillty to virus
infection Uninfected  Infected  Uninfected  Infected  Uninfected Infected
Nonidet v/v      0.1         0.05        0.05         NA         0.08
NA Lithium do-decyl sulphate v/v       0.05        0.01        0.03
NA         0.08        NA 20   Alcohol v/v        NA          NA
50          NA           50.      NA Solution MRI-1   V/v       2.0
1.0          2.0         NA         2.0         NA 25 Cells were reacted
with test solutions for 5 minutes at 25C. Claims 30 1. A disinfectant
effective against viruses and micro-organisms comprising a non-ionic
detergent and lithium dodecyl sulphate dissolved in an aliphatic alcohol,
the non-ionic detergent being the condensation pro- duct of a polyglycol
and an octyl or nonyl phenol, the concentration of the alcohol being not
less than 50% by volume. 35      2. The disinfectant according to claim I
wherein the concentration of lithium dodecyl sulphate is not less than 0.2%
w/v. 3. The disinfectant of claim 1 or claim 2 wherein the concentration of
the non-ionic detergent is not less than 0.2% w/v 4. The disinfectant
according to claims 1, 2 or 3 wherein the alcohol is methyl or ethyl
alcohol. 40      5. An aerosol spray comprising the solution of any one of
the preceeding claims and a propellent, wherein the concentration of the
alcohol is not less than 50% v/v of the total solution plus propellant
Patentansprfiche 45 1. Ein gegen Viren und Mikroorganismen wirksames
Desinfektionsmittel, das wenigstens tellwelse besteht aus elnem
nichtlonlschen Detergens und Lithlumdodecylsulfat; gelast in ednem
alfphatlschen Aikohol, wobel 



das nichtionische Detergens das Kondensationsprodukt aus sine Polyglykol
und elnem Octyloder Nonyiphenol ist und wobel die Konzentratbon des
Alkohols nicht geringer ist als 50 Vodumen-%. 50      2.
Deshnfectionsmittel nach Anspruch 1, worin die Konzentratlon des
Lithiumdodecylsulfats nicht geringer ist ala 0,2% GewichtNolumen. 3.
Desinfektionsmittel nach Anspruch I oderAnspruch 2, worin die Konzentration
des nichtlonischen Deter- gens nicht geringer ist als 0,2% GewichWolumen.
4. Desinfektlonsmittel nach den Ansprflchen 1, 2 oder 3, worin der Aikohol
Methyl- oder Ethylalkohol ist ss      5. Ein Aerosolspray, der wenigatens
teilwelse besteht aus der Lisung nach einem der vorausgehenden Ansprfche
und einem Trelbmittel, worln die Konzentration des Alkohols nicht geringer
ist 50 Volumen-%, bezo- gen auf die Gesamtmenge der Losung plus
Treibmittel. 5    >endlcations 1. Desinfectant off1cace contre Js virus et
micro-organismes compronant un dteorgent et du sulfabt dode- cylique de
lithium dissous dane un aloool aliphatique, caractirls4 en co quo le
detergent non lonique Ostia. pro- s   dult de condensation d'un polyglycol
et d'un phenol octylique ou nonylique et on cs quo la concentration de
l'alcool nest pas Infirloure A 50% en volume. 2. D6sinfectantsolon la
revendlcation 1, caracterba6 en es quo (a concentration de sulfate
dodecylique de lithium n'ost pas InfOrloure A 0,2% en poldsdau volume. 3.
DMsinfectant solon la revendication I ou la revendicatfon 2, caractirish en
ce quo la concentration de lo  dkbrgent non lonique e'ast pas inferieure A
0,2% en poldslau volume. 4. asinfectant solon lune quelconque des
revendications 1,2,3 caracft6s en ce quo I'alcool est de ialcool mtllque ou
Athylique. 5. Liquids pour aerosol contentant la solution solon chacune des
revendlcations pr6odentes et un pro- pulseur, caract&16 an ce que la
concentration d'alcool n'est pas infibreure A 50% on volume/au volume de la
15  solutIon totale plus to propulseur. 20 25 30 35 40 45 50 65 6    


