
WO 2004/018003 PCT/CA2002/001284  A WIDE SPECTRUM
DISINFECTANT Field of the Invention The invention
relates generally to the field of disinfectants and in
particular  to wide spectrum disinfectants. 5
Background of the Invention It is known in that art
that there are many compounds which can act as a
disinfecting agent. However, disinfecting agents vary
in their ability to kill different  microorganisms.
For example, some compounds may act as a bactericide
only, other  as a virucide only, and yet others as a
fungicide only. Some compounds are known 10 which may
kill gram-positive bacteria, yet not be effective in
killing gram-negative  bacteria. Accordingly, a
disinfectant that can effectively kill most if not all
microorganisms may require a combination of known
disinfecting agents with  complementary activity in
order to provide a wide spectrum disinfectant.
Combinations of disinfecting agents can compound the
risks associated  15 with the use of any of those
agents individually. Due to interactions between
disinfecting agents, the combination may introduce new
hazards in use, such as  reduced efficacy of the
disinfecting agents, irritation to the user,
environmental risks  such as flammability, and reduced
residual effects of the disinfecting agents. U.S.
Reissue Patent No. 32,300 describes the use of
anti-microbial agents  20 in combination with
polyethylene glycol as a skin cleansing composition.
The  polyethylene glycol is used as a sudsing agent
and lacks any anti-microbial properties.  The
anti-microbial agents suggested in that reissue patent
have limited efficacy. In  particular the combination
described lacks tuberculocidal activity and has
limited anti- viral activity. Further, the
anti-microbial agents described in that reissue patent
lose 25 anti-microbial activity unless they are
maintained in a non-ionic environment.  Canadian
Patent No. 1,290,250 relates to an antiseptic fluid
which, upon  drying forms a skin protective film with
residual anti-bacterial properties. The residual
activity of the fluid described is dependent on a
disposable film forming a polymer  



carrying specified bactericides. Due to its limited
spectral efficiency the film is limited -1 WO
2004/018003 PCT/CA2002/001284  in the scope of its
application and is not suitable for use in high
infection risk  environments. Canadian Patent No.
1,332,136 describes the use of relatively high
concentrations of a chlorhexidine salt complexed with
a non-ionic surfactant in order  5 to maintain a
bactericidal activity, particularly against
Staphylococcus aureus. However, chlorhexidine salts,
such as chlorhexidine gluconate, in the relatively
high  concentrations described in Canadian Patent No.
1,332,136 irreversibly stains. United States Patent
No. 5,030,659 describes an aqueous disinfectant using
a combination of microbicidal compounds in specified
ratios to broaden the spectrum  10 of the
anti-microbial activity. However, that disinfectant
uses relatively high relative concentrations of
benzalkonium chloride. The disinfectant described also
lacks a  denaturant or a cleanser resulting in a loss
of potential disinfecting capacity. Further,  at some
concentrations of ethanol proposed in this patent, the
disinfectant described is  also combustible. 15
Canadian Patent No. 1,335,352 describes an oral
bactericidal solution  intended to prevent or inhibit
growth of bacteria on tooth surfaces. The solution
described includes at least one polymer which has one
or more pendant polyalkylene  oxide groups. It is
stated that this solution enhances the anti-adhesive
and antibacterial  properties of tooth surfaces with a
reduced risk of staining with chlorhexidine. 20
However, it is not suggested that the solution has a
broad spectrum of activity, or that  it can act as a
virucide or fungicide. Accordingly, the solution may
be limited in its  application to tooth surfaces. U.S.
Patent No. 5,985,931 describes the use of a
combination of anti- microbial agents in an aqueous
solution to achieve a synergistic effect of the 25
component anti-microbial agents. This solution suffers
from a numbers of limitations.  First, since the
solution is about 70% water it will have some
corrosive properties.  



Second, and notwithstanding any synergistic effects,
the spectrum of organisms which  the component
anti-microbial agents can kill is not suggested to be
broader.  Accordingly, the solution will not be
suitable for many uses required in a hospital -2 WO
2004/018003 PCT/CA2002/001284  grade product as it
will not significantly reduce or kill Mycobacterium
tuberculosis,  and is of only limited utility in
killing gram-negative bacteria and fungi. Canadian
Patent Application No. 2,132,688 describes a
formulation that  can act as a spermicide and virucide
using a combination of benzalkonium chloride 5 and
nonoxynol. The purpose of the described formulation is
as a vaginal application to  protect against
transmission of sexually transmitted viruses and other
infections and to  protect against conception. There
is no suggestion in the description that this
formulation has a broad spectrum of activity as a
fungicide or bactericide. Further,  there are some
health concerns regarding the use of relatively high
concentrations of 10 nonoxynol and the possibility
that nonoxynol when applied vaginally, may cause
vaginal ulcerations. Canadian Patent Application No.
2,309,353 describes an aqueous solution  containing up
to 20% by weight of a surfactant, and an
anti-microbial quaternary  ammonium compound. The
anti-microbial activity of this solution is limited by
the 15 efficacy of the quaternary ammonium compound
sued. In addition, the high aqueous  level can render
the product corrosive and thus limit its use to skin,
nail, mouth and  mucous membrane applications. U.S.
Patent No. 4, 870,108 describes a liquid antiseptic
containing ethanol,  acetone, glycerin, water, and a
quaternary ammonium compound. This antiseptic is 20
said to be rapid acting and non-irritating to skin
after repeated use. However, there are  problems with
the use of the components of this liquid. Glycerin in
the antiseptic  prohibits the use of the solution on
hard surfaces, instruments, and in high-risk areas.
This antiseptic has limited residual anti-microbial
activity, and for example, is not  tuberculocidal.
Further, the combination of acetone with ethanol is
extremely 



25 flammable, and thus may present a safety risk in
use. Canadian Patent No. 2,023,287 describes the use
of a combination of  alcohols including benzyl alcohol
to provide a broad spectrum antimicrobial
composition. The specific combination of alcohols is
said to have a lowered flash  point when compared to
previously available mixtures while providing
synergistic 30 effects on antimicrobial activity.
However, the formulation suffers from the  -3 WO
2004/018003 PCT/CA2002/001284  disadvantage that it is
quite toxic and is not suitable for hospital grade
disinfection.  Further, the combination described is
also water and moisture sensitive. United States
Patent No. 5,800,827 describes compositions using an
organic acid, with chlorhexidine in ethanol in
concentrations greater than 50% by 5 weight. The
organic acid is believed to stabilize the
chlorhexidine in the ethanol while  maintaining the
germicidal activity of the chlorhexidine. The organic
acids described  to stabilize the chlorhexidine are
lactic acid and citric acid. However, while the
chlorhexidine is stabilized, its spectrum of activity
is unchanged. Thus, the  compositions described are
limited to the spectrum of activity of the
chlorhexidine. 10 Summary of the Invention It is now
an object of the present invention to provide a wide
spectrum  disinfectant wherein the disinfectant kills
microorganisms quickly, denatures genetic  material,
and yet is safe for the user and is not
environmentally harmful. Accordingly the invention
provides a wide spectrum disinfectant 15 comprising
SDAG-3 ethanol (95%), bitrex, O-phenylphenol,
benzalkonium chloride,  chlorhexidine gluconate,
nonoxynol-9, and deionised, double distilled water.
The  disinfectant can also optionally include a
fragrance. The invention further provides a process of
manufacture of a wide  spectrum disinfectant including
the step of slowly bleeding deionised, double
distilled  20 water into an ethanol solution to avoid
points of nucleation in the ethanol. The invention
further provides for the use of the disinfectant in
medical  



and cosmetic applications. The invention provides an
environmentally friendly wide spectrum  disinfectant,
a method of manufacture of that disinfectant, and use
of the disinfectant  25 in medical and cosmetic
applications. Detailed Description of the Invention In
one embodiment of the invention a fast acting
disinfectant is described  including the following
(w/v): at least 50% alcohol; 0.1 to 0.8%
O-phenylphenol; 0.01  -4 WO 2004/018003
PCT/CA2002/001284  to 1 % chlorhexidine gluconate;
0.02 to 1 % nonoxynol-9; 0.15 to 1 % benzalkonium
chloride; and deionised, double distilled water. One
embodiment of the invention also  includes bitrex (as
an emetic, fire-retardant denaturant) and a fragrance
such as lemon  fragrance no.431. The formulation for
this embodiment is: Ingredient Content v/v)  SDAG -3
Ethanol 95% 70.0%  Bitrex 3.68% O-phenylphenol 0.28%
Benzalkonium chloride 0.20%  Chlorhexidine gluconate
0.01% Nonoxynol -9 0.05%  Lemon fragrance No. 431
0.10%  Deionized/double distilled water 25.68%  5 The
ability to kill mycobacterium is a key consideration
in selecting a  hospital grade product. The ability of
formulations within the scope of the invention to
kill mycobacterium have been tested using the
following protocol. 55 x 13 mm  diameter sterile
coverslips were coated with approximately 105
Mycobacterium 10 tuberculosis strain Erdman
ATCC#35801. This was achieved by adding lOul of a
suspension of mycobacteria at 107 /ml to the
coverslip, spreading evenly with the tip  



of the applicator and allowing to air dry. A positive
control group to assess the  number of viable bacteria
on the coverslip were processed by placing 5 coated
coverslips into 500u1 broth, sonicated for 10 seconds
with a probe sonicator to 15 disperse the bacteria and
serial dilutions plated onto agar growth media
(Middlebrook  7H10). A negative control group was also
prepared using 5 coverslips with no  bacterial
inoculation but otherwise processed as above. Test
samples were prepared by  coating coverslips by
spraying the test disinfectant 3 times from a distance
of 12  inches. The coverslips were then drained after
either 1minute or 5 minutes using 20 Whatman filter
paper and placed into 500u1 broth and processed as
described above  for the controls. Additional controls
were also prepared using previously known
disinfectants. These studies of the disinfectants
effect on mycobacterium show that the -5 WO
2004/018003 PCT/CA2002/001284  above formulation
falling within the scope of the invention has the
highest log10 6.54  reduction scores presently known.
Residual mycobacterial disinfectant capacity was also
tested by spraying  test coverslips with the
formulation forming the subject matter of the test
three times 5 from a distance of 12inches and draining
the coverslips as described above after either  1
minute or 5 minutes. One control group comprised
coverslips which had not been  innoculated with
mycobacteria and a second control group comprised
coverslips  which while innoculated had not been
treated with the test disinfectant formulation.  The
testing shows that embodiments of the invention have
residual disinfecting 10 activity suitable for rapidly
killing mycobacterium. Further, the formulation
described is a powerful wide spectrum  disinfectant.
Spectrum studies confirm that the above formulation is
100% batericidal,  fungicidal, virucidal, and
tuberculocidal. Three minute exposure of various
bacterial,  fungal and viral cultures to disinfectants
falling within the scope of the invention 15
established the broad spectrum nature of these
disinfectants including the ability to  kill
microorganisms including Staphylococcus aureus (ATCC
6538), Salmonella  



cholerawsuis (ATCC 10708), Pseudomonas aeruginosa
(ATCC 15442),  Trichophyton mentagrophytes, and
Poliovirus type 1. Further, tests to measure antiviral
activity indicated the embodiments of  20 the present
invention were highly effective in preventing viral
replication. Using a  laboratory isolate of HIV-1
(HTLV-llIB, NIAID AIDS Reference Reagent Program,
Rockville MD) viral stocks were initially grown up to
high titre in H9 lymphocytes  suspended in RPMI viral
culture medium supplemented with 10% fetal calf serum.
After an appropriate number of passages, culture
supernatants were harvested and 25 stored at - 70C in
lmL aliquots for further use. Prior to the experiments
being  conducted, the viral stocks were titrated and
diluted to yield 103 infectious  particles/culture.
The diluted viral stocks were added to a pellet 2 x
106 PHA- stimulted peripheral blood mononuclear cells
that had been maintained in RPMI with  10% fetal calf
serum, and supplemental penicillin, streptomycin,
glutamine, rhIL,-2 30 and PHA-P (lug/mL) for a period
of three days. After incubation of the virus and the
-6 WO 2004/018003 PCT/CA2002/001284  cell pellet for
two hours at 37C, the pellet was washed (to remove any
adherent  virus), then resuspended in fresh viral
culture medium in the presence or absence of
dilutions of the disinfectant formulation described
above and the cultures were  maintained to day 7. The
supernatants were then harvested and stored at -70C,
for 5 subsequent evaluation of p24 antigen levels
(Organon Teknika, Mississauga ON), as a  measure of
HIV replication in a given culture. The reduction in
p24 antigen levels in  the presence of a given
dilution of the compound was taken as a measure of its
antiretroviral activity. An unifected culture and a
positive control culture were  included in the
experiment. All experiments were conducted in
triplicate, with the 10 results presented as the mean
of the three identical cultures. These studies showed
that  the embodiment of the present invention
described above was 100% effective as a  disinfectant
on Human Immunodeficiency Virus (HIV) and related
retroviruses upon  contact. 



Chlorhexidine gluconate, in the embodiment of the
invention referred to 15 above also acts as a
denaturant. As a further optional ingredient
additional denaturants  can also be added. These
denaturants provide additional disinfecting properties
since  they denature genetic material, i.e. DNA and
RNA. In denaturing the DNA and RNA,  and having a
broad spectrum of activity, disinfectants falling
within the scope of the  invention provide a more
effective means of infection control than those
previously 20 known. In the preferred embodiment of
the invention described above bitrex is used as  a
denaturant. However, bitrex also acts as an emetic to
prevent or reduce the  possibility of abuse of the
solvent. Bitrex also acts as a fire retardant to
prevent  spontaneous combustion of the disinfectant.
The disinfectants of the present invention are also
rapid acting in their 25 disinfecting ability. Studies
indicate that the embodiment of the invention
described  above provides maximal disinfection within
3 minutes. In addition, toxicology studies confirm
that the above formulation is both  safe to the user
and the environment. Toxicity studies were performed
on the  disinfectant formulation described above show,
in accordance with Health Effects 3o Test Guidelines:
-7 WO 2004/018003 PCT/CA2002/001284  Test Result
Protocol Used Acute Oral Toxicity LD50 > 5,000mg/kg
OPPTS 870.1100 (1998)  Acute Dermal Toxicity LD50 >
2,000mg/kg OPPTS 870.1200 (1998)  Acute Inhalation
Toxicity LC50 > 2.02mg/L OPPTS 870.1300 (1998)  Ocular
Irritation Average irritation score OPPTS 870.2400
(1998)  Unrinsed 29.0 Rinsed 27.3 Dermal Irritation
PDII 0.0 OPPTS 870.2500 (1998)  Dermal Sensitization
Not a contact sensitizer OPPTS 870.2600 (1998)
Finally, given the broad spectrum of activity of
disinfectants falling within 



the scope of the invention, the existence of
denaturants, the rapid action of the  disinfectant,
and their user and environmentally friendly nature the
disinfectants of the  5 present invention are
particularly useful in medical situations such as
hospitals and for  paramedics. The properties of the
disinfectants of the present invention are desirable
in  a broad field of applications. They are suitable
for use in the medical field, particularly  where
there is a high risk of contamination and infection.
In addition to first 10 responders such as ambulance,
law enforcement and fire personnel, this invention can
have application in the dental profession.
Disinfectants of the present invention can  also be
used to prevent, or reduce the likelihood of
transmission of sexually  transmitted diseases. For
example they can be used as components in a personal
lubricant to reduce and prevent transmission of
herpes, HIV and chlamydia. 15 In addition to being a
powerful disinfectant, embodiments of this invention
also act as a sanitizer, a cleanser and particularly
where a fragrance is used in the  formulation as a
deodorizer. The detergent contained in the product
(nonoxynol-9) is  highly regarded as a powerful
detergent, in addition to its anti-microbial
properties.  These additional properties of the
invention make the formulations of this invention 20
particularly attractive to the public health industry
where disinfection is particularly  -8 WO 2004/018003
PCT/CA2002/001284  important in public areas such as
spas, hotels, restaurants, nursing homes and
institutions such as penal institutions. The invention
has application to the beauty industry, particularly
as an  additive to some cosmetics. Some formulations
of the invention be used as a 5 percentage addition to
creams and ointments as an anti-microbial component or
as a  component for single or multiple-use wipes. The
present invention also includes methods for making
wide spectrum  disinfectant formulations. In one
embodiment, the method includes the steps of 1.
dissolving in ethanol at least one antimicrobial agent
and continuing to stir the  



10 solution; 2. dissolving in deionised, double
distilled water at least a second antimicrobial
agent; 3. adding to the ethanol solution while
continuing to stir, a detergent; 4. adding to the
ethanol solution while continuing to stir, the
deionised, double  15 distilled water solution at a
sufficiently slow rate to prevent points of
nucleation. The method of making disinfectants of the
present invention can be more  clearly illustrated
using the specific example of the formulation
described above. That  formulation is manufactured by
20 1. adding ethanol containing Bitrex to a grounded
mixing tank; 2. adding O-phenylphenol to the mixing
tank containing ethanol slowly until the
O-phenylphenol is fully dissolved. Once fully
dissolved, continued mixing is  preferred for an
additional 15 minutes; 3. adding and continually
mixing the fragrance, chlorhexidine gluconate and  25
nonoxynol-9 to the grounded mixing tank; 4. bleeding
double distilled deionized water into the mixing tank
at a sufficiently  slow rate to prevent shock to the
solution in the tank and avoid points of  nucleation.
-9 WO 2004/018003 PCT/CA2002/001284  5. adding and
mixing benzalkonium chloride to the mixing tank, with
continued  mixing for an additional 30 minutes being
preferred. The mixture can then be filtered using a
0.20 micron filter and stored in  sterilized bottles.
5 The sequence of addition of ingredients is important
to the creation of the  desired disinfectant. In the
example described above, the OPP should be dissolved
in  the ethanol first. Other alcohols such can be used
instead of ethanol, including methanol or 1-propanol.
Further, the advantages of the present invention can
also be  



realised using alcohol concentrations from about
50-80% (w/v). The addition of the  10 OPP slowly to
the ethanol ensures complete miscibility in solution.
A complex compound is thus formed, allowing the OPP to
remain a free radical, not bound to  ethanol.
Effectively the OPP dissolves in the ethanol to form a
complex. The nonoxynol-9, fragrance (if desired) and
chlorhexidine gluconate are  added before the addition
of the water. 15 When manufacturing the disinfectant
of the present invention care must be  taken when
adding the double distilled deionized water to the
ethanol to avoid  shocking the mixture in that the
O-phenylphenol ("OPP") and possibly the added
ingredients will separate from the solution, and
precipitate, rendering the solution a  failure. 20
Further, it is important that double distilled
deionized water be used so as  to avoid points of
nucleation that would cause the O-phenylphenol to
leave solution.  Regular water will allow the OPP to
leave the solution, ('points of nucleation'). OPP  has
a natural tendency to want to leave or form a guam
thus separating from the  alcohol when exposed to
regular water. Additionally, the double distilled
deionized 25 water provides an environment whereby the
micro-voltage and electrical field  supports complete
adhesion of the final disinfectant product to the
targeted micro  organism for proteolysis, cytolysis
and ultimately cell death, as well as total
destruction of the DNA and RNA. -10 WO 2004/018003
PCT/CA2002/001284  The optional but desirable step of
filtration of the disinfectant through a 0.20 micron
filter ensures the disinfectant is free of any
vegetative growth which  could potentially compromise
the quality and efficacy of the disinfectant. This
step  renders a final product free of any impurities.
This step, coupled with the foil heat 5 induction seal
of bottles for storage of the disinfectant creates a
high quality, spore  free, disinfectant. Various
embodiments of the present invention having been thus
described  



in detail by way of example, it will be apparent to
those skilled in the art that  variations and
modifications may be made without departing from the
invention. The 10 invention includes all such
variations and modifications as fall within the scope
of the  appended claims. -11 WO 2004/018003
PCT/CA2002/001284  WHAT IS CLAIMED IS: 1. A wide
spectrum disinfectant including as components an
alcohol, O- phenylphenol, chlorhexidine gluconate,
nonoxynol-9, benzallonium chloride, and  deionised
double distilled water wherein on a weight/volume
ratio the alcohol  comprises from 50 to 80%, the
O-phenylphenol comprises from 0.1 to 0.8%, the
chlorhexidine gluconate comprises from 0.01 to 1%, the
nonoxynol-9 comprises from  0.02 to 1 %, and the
benzalkonium chloride comprises from 0.15 to 1 %. 2.
The wide spectrum disinfectant of claim 1 wherein the
alcohol is selected  from the group consisting of
methanol, ethanol, propanol and butanol. 3. The wide
spectrum disinfectant of claim 1 wherein the alcohol
is ethanol.  4. The wide spectrum disinfectant of any
of claims 1 to 3 wherein on a  weight/volume ratio the
alcohol comprises from 60 to 75%. 5. The wide spectrum
disinfectant of any of claims 1 to 3 wherein on a
weight/volume ratio the alcohol comprises 70%. 6. The
wide spectrum disinfectant of any of claims 1 to 5
wherein on a  weight/volume ratio the O-phenylphenol
comprises from 0.2 to 0.5%. 7. The wide spectrum
disinfectant of any of claims 1 to 5 wherein on a
weight/volume ratio the O-phenylphenol comprises
0.28%. 8. The wide spectrum disinfectant of any of
claims 1 to 7 wherein on a  weight/volume ratio the
chlorhexidine gluconate comprises 0.01%. 9. The wide
spectrum disinfectant of any of claims 1 to 8 wherein
on a  weight/volume ratio the nonoxynol-9 comprises
from 0.04 to 0.1 %. 10. The wide spectrum disinfectant
of any of claims 1 to 8 wherein on a  



weight/volume ratio the nonoxynol-9 comprises 0.05%.
11. The wide spectrum disinfectant of any of claims 1
to 10 wherein on a  weight/volume ratio the
benzalkonium chloride comprises 0.2%. -12 WO
2004/018003 PCT/CA2002/001284  12. The wide spectrum
disinfectant of any of claims 1 to 11 including a
denaturant. 13. The wide spectrum disinfectant of
claim 12 wherein the denaturant is  bitrex. 14. The
wide spectrum disinfectant of claim 13 wherein the
bitrex is present in  a weight/volume ratio of from 3
to 4%. 15. The wide spectrum disinfectant of claim 13
wherein the bitrex is present in  a weight/volume
ratio of 3.68%. 16. The wide spectrum disinfectant of
any of claims 1 to 15 including a  fragrance. 17. The
wide spectrum disinfectant of claim 16 wherein the
fragrance is lemon  fragrance number 431. 18. The wide
spectrum disinfectant of claim 17 wherein the lemon
fragrance  number 431 is present in a weight/volume
ratio of 0.1%. 19. A method of making the wide
spectrum disinfectant of claim 1 including  the steps
of dissolving in alcohol at least one antimicrobial
agent and continuing to  stir the solution; dissolving
in deionised, double distilled water at least a second
antimicrobial agent; adding to the alcohol solution
while continuing to stir, a  detergent; adding to the
alcohol solution while continuing to stir, the
deionised,  double distilled water solution at a
sufficiently slow rate to prevent points of
nucleation. 20. A method of making the wide spectrum
disinfectant of any of claims 1 to  11 including the
steps of dissolving in alcohol O-phenylphenol and
continuing to stir  the solution; dissolving in
deionised, double distilled water benzalkonium
chloride;  



adding to the alcohol solution while continuing to
stir, nonoxynol-9 and chlorhexidine  gluconate; adding
to the alcohol solution while continuing to stir, the
deionised, -13 WO 2004/018003 PCT/CA2002/001284
double distilled water solution at a sufficiently slow
rate to prevent points of  nucleation. 21. A method of
making a wide spectrum disinfectant of any of claims 1
to 15  including the steps of dissolving in alcohol
containing a denaturant 0-phenylphenol  and continuing
to stir the solution; dissolving in deionised, double
distilled water  benzalkonium chloride; adding to the
alcohol solution while continuing to stir,
nonoxynol-9 and chlorhexidine gluconate; adding to the
alcohol solution while  continuing to stir, the
deionised, double distilled water solution at a
sufficiently slow  rate to prevent points of
nucleation. 22. A method of making a wide spectrum
disinfectant of any of claims 1 to 18  including the
steps of dissolving in alcohol containing a denaturant
0-phenylphenol  and continuing to stir the solution;
dissolving in deionised, double distilled water
benzalkonium chloride; adding to the alcohol solution
while continuing to stir,  nonoxynol-9, chlorhexidine
gluconate and a fragrance; adding to the alcohol
solution  while continuing to stir, the deionised,
double distilled water solution at a sufficiently
slow rate to prevent points of nucleation. 23. The use
of a wide spectrum disinfectant of any of claims 1 to
18 in a  cosmetic. -14 


