2231496 DI S| NFECTANT SOLUTI ONS The pr

di sinfectant solutions effective against a-w de range of \@@5'49@0
organi snms. 5 It is known that a disinfectant solution contai 'nth

| i t hium dodecyl sul phate and non-ionic detergent dissolved in & ' o
wat er/ al i phatic al chohol mixture and conprising not |less than 50% by vé, une
-of an aliphatic alchohol is effective against viruses, extra cellular and
intra-cellular mcro- 10 organisns and further inhibits the intra-cellular

replication of certain viruses. vﬁlﬁ?ﬁ?tﬁ?ﬂﬂ?’ ﬁ+¥5N§onbinations of two

conmponents sel ected from an agqu etk gl Olelal| C det er gent, an

aqueous sol uti on 0&@&%&@& JRb8htebnl e 13RI I{)thgc?ih@' $Siptions

sulphuric acid contal nl 20 carbon atons and an a atic alco are
effective i Rifas{ivaldgfinsy deuidBlpaiie iofUSAT WHER Ul n{€F6 O-

organi snms. The sel ective conbinati ons were unexpectedly found to exhibit a
dramatic | evdiganfisweer gi sm between the 20 conponents, the activity being
in some cases increased nany thousandfold conpared with the activity of the
conpounfis tested Itdepekniewn | yha¥the desindeicsaddt asqjiartiomycdrtain oyl ene
oxi de condensate, for exanple a non-idet sold by Shell Chemcals 25 U. K

Li mi t ed unddri thiunicdodery ] osu NohpeeTapd noactipingiee A tergent chtpge ljeed in

condensat e) .

a uater/alifhatic alchohol mixture and comprising not less
than 50% by volume of An aliphatic alchohol is effective
against viruses, extra cellular and intra-cellular micro- €h
10 organisms and further inhibits the intra-cellular replicatipn -
of certain viruses. |
We have now found that combinations.of two components
selected from an aqueous solutions of ; non-ionic
detergent, an aqueous solﬁtion of an aikali metal or
15 ammonium salt of an alkyl sulphuric acid containing 8-
20 carbon atoms and an aliphatic'alcohol are effective in
inactivating a wide range of viruses and other micro-
organisms. The seleciive comBinat;ons were unexpectedly
-found to exhtb;t a dramatic level of sfnergisn betueen the éw.
20 components, the activity being'iﬁ some cases increased many
thousandfold compared with the activity of the compounds
tested independently. -
The non—ionic-detergent may be an ethylene oxide
condensate, for exanple a non—-idet sold by Shell Chemicals
25 Uy.K. Limited under the designation NONIDET P40 (octylphenol-

ethyleneoxide condensate).



The nmost preferred al kyl sul phuric acid salt is lithiumor sodi um dodecyl
sul phate. The aliphatic al chohol preferably has up to three carbon atons in
the chain-~and is nost preferably ethyl 5 al chohol (EtOH). The
disinfeqﬁﬁﬁt of the present invention nay be used as an aqueous sol ution,

I n aerosol“sprays, and, with suitable carriers, as ointnments or creans. The
following exanples illustrate the present 10 I nvention but are not
limted thereto. The foll owi ng aqueous sol utions and m xtures with water

ot um abdecyl sul ERGt BopboayefarFbd A TEYL, 31 HRE T5raras, pdfo)ssox
alChOhO|/“atei1{%é¥l g}n§£d989c3€%%§$%ogﬁégﬁggFe conpounds in the presence

of the organi sm utrons-are no e below. 20

Trof sbel) and typerS%: o CEVaq £t SHOREE PEORRFALLy) s N71g tBERR.
pfu/m (plaqueatB6i 88ok® if PRé Shain) NaRdcibl RoNR! BrefBfaBlyCEthy]
5 alchohol (EtOH).
The disinfectant of the present 1nvention.naysbe used
as an agueous soldtion. in aerosol sprays, and, uwith

suitable carriers, as cintments or creans.

The following examples illustrate the present

~ 10 invention but are not limited thereto.
The following aqueous solutions and mixtures with
water were prepared:
0.02% (w/v) lithium dodecyl sulphate (LDS)
- 0.02% (u/v) sodium dodecyl sulphate (SDS)
15 0.02% (v/v) non-idet (P40)
S0X alchohol/water (v/v)
Final concentrations of the compounds in the
presence of the organism dilutions are noted in the table
~ below.
20 Inactivation of Viruses
Exanple 1

Herpes simplex virus type 1 (strain Troisbel) and type
2 infected cell extracts were diluted 1/100 to 107 pfusml
(plaque forming units per nl.)'in sterile water and mixed

25 with equal volumes of the prepared solutions. The virus



25 with equal volunes of the prepared solutions. The virus 2 di lutions
were incubated with solutions for 10 m nutes at roomtenperature [err] An
al i quot of reaction mxture was diluted 1/100 in Eagl es nedi um agnd tgsted
fortvirus infectivity follow ng the nethod of Russell (Nature 195 ﬁ%ﬁ 1962
pages 1028-1029). Virus inactivation was neasured as the reduction I ogic)
invirus titre when the virus was exposed to a conponent or a m xture of
conponents of the disinfectant conpared wth the.virus titre in a control
medium Results are given in Table 1 for type 1 HSV 10 (Exanples 1 and 2)

and type Qilﬁiﬂ!&%anQG3}n°¢hEEE#1"E&be$9hﬂﬁﬂ0nﬁ for 10 minutes at 2
3 Conponents Qos. Expd. Qobs. EtOH =

-- 0. 1%P0oR _ tenpe{pggge (20°C)9 @nlgliqugypﬁ/yyapggon mixture was _._
0. 29 -- 0. 16

-- 3%11ut03'1/HOQ31Q085§Z5§f9%4§51 Lﬁkcﬂeétpﬂof°r virusy 48 (.50
0134 5 gl ued opTySied BF meppg Sy eyi2pualefl 86° o
5 1962 pages 1028-1029). Virus inactivation was measured as
the reduction (1logie) in virus titre when the virus was’
exposgd.to'a component or a mixture of Conpoﬁéht#-of the
disinfectant compared with the virus tifre in a control
medium. Results are given in Table 1 fot=type 1 HSV _"'” \;9

10 (Exampleé 1 and 2) and type 2 HSV Example 3).

TABLE 1

Experiment No 1 2 . .3
Components Expd. Obs. Expd. Obs. Expd. Obs.
EtOH - 0.19 - 0.18 —_— 0.0
15 (25% v/v) '
P40 L - 0.29 -- - 0.18 - 0.37
(0.01% v/v) : S ' ' .
| | V.
LDS - 0. 16 - 0.34 - 0.13
(0.01% w/v) o -
20  EtOH + P40 0.48 0.50 0.34 0.75 0.37 0.42
EtOH + LDS 0.35 0.89 0.52 0.18 0.13 0.74
P40 + LDS 0.45 >5.3  0.50 4.42 0.50 >S5.1

‘The effective synergism is shown as the difference

betuween the observed virus inactivation minus the expected



The effective synergismis showm as the difference between the observed
visrus inactivation mnus the expected 3 virus inactivation (the sum of
t he virus”inagtivati ons for the individual conponents). The results show a
very narKEg synergi smin respect of the conbination of the non-ionic
detergent and |ithium dodecyl sul phate. 5 Exanmpl e 2 Exanple | was
repeat ed except that sodi um dodecyl sul phate (SDS replaced the lithium
salt). The results are given in Table 2 bel ow. TABLE 2 10

Experinment No. 4 Expected Virus Observed Virus | nactivation

Inactivation CoypgeeRhickivhltion (the sum of the v1ruso}aﬂc(dyaf%90F8f%%Dé5

(25% v/v) P40
6_39 E O + SD%he 1nd1v1gg%g E9m93%%ﬁ4¥).20TheE§gggg§g4ghou a veryOmhfked

synergism in respect of the combination of the non-ionic

detergent and lithium dodecyl sulphate.

5 Exanmple 2 |
Example 1 was repeated except that sodium dodecyl

sulphate (SDS replaced the lithium salt). The

K,/ results are given in Table 2 below.
TABLE 2
10 Experiment No. 4
Expected Virus Observed Virus
Inactivation Inactivation
Components
EtOH - 0.13
15 (25% v/v)
P40 - 0.04
(0.01% v/v)
SDS - 0. 10
(0.01% w/v) '
-/
20 EtOH + P40 0.17 0.39
EtOH + SDS 0.23 0.55
P40 + SDS 0. 14 3.83
EtOH + P40 + SDS 0.27 1.11

The results show a very significant synergistic effect
25 for the non-ionic detergent and sodium dodecyl sulphate

combination and alsoc for the combination of all three



P40 + SDS 0.14 . 3.63 EtOH + P40 + SDS 0. 27
1.11 The results show a very significant synergistic effect 25 for the .
non-ioni c detergent and sodi um dodecyl sul phate conbi nati on and al so; for

t he! conbination of all three 4 . conponents, nanely al chohol nonfﬁﬁﬁic’

det ergent and sodi um dodecyl sul phate. Exanple 3 Tests were carried*out -
using a series of viruses 5 under the sane conditions as for Exanple 1
but using different concentrations of disinfectant conponents. The viruses
tested were:- Pseudorabies virus - experinment nunber 5 Bovine mammlitis -
exper i nerdowmporEnts, fanely aIchohel abbontionivi desergenpeandesbdinaber 7
The results are given in Table 3 and the concentration of conponents in

Tabl e 4 bBwdesyIT/BLEPHANE s us | nactivation 15 Experi ment . No. : 5
6 7 Exptd. Obs. Exptd. Obs. Exptd. Cbs. EtOH
0.39 -- Exampie 3. . 0.00 P40 -- . 0.00 --~ |

0.00 -- {LOl ' -
. ests were carried out using a series of viruses

5 under the same conditions as for Example 1 but using
different concentfations of dtsinfectantICOmpohénis._The
viruses tésted.uere:— | | |
Pseudorabies #&fﬁs'- experiment number S
Bovine manmilitis - ekperiment'nunber:e | -\
10 Equine abortion virus - experiment number 7
The results-areig;Ven in Table 3 and the=concentration.§f
components in Table 4 below.
| | " TABLE 3

Virus Inactivation

15 Experiment No. 5 8 7 _
Exptd. Obs. Exptd. Obs. Exptd. Obs.

EtOH — 0.39 - 0.00 --  0.00
P40 — 0.00 —- 0.00 -- 0.01 "
LDS - 0.16 -—- 0.16 --  2.04
20 EtOH + P40 0.39 1.08 0.00 0.00 0.01 0.00
EtOH + LDS 0.55 1.12 0.18 >4.36 2.04 >5.80
LDS + P40  0.16 2.56 0.16 >4.38 2.05 5.42 %



v

LDS - - - 0. 16 - - 0.16 -- 2.04 20 Et OH + P40

0.:39 1.03 0. 00 0.:.00 0.01 0.00 EtCH + LDS 0. 55 1.12 0.16
>4, 36 2704 >5.90 LDS + P40 0.16 2.56 0.16 >4.36 2.05 5.42
5 T BLE;A Experi ment No. 5 6 7 8 Conponent

P40 ,v ; 0.010% 0.010% 0.01%5 LDS wv 0. 001%
0.005% 0.01% Et CH 25% 10. 00% |l ox I n each case

there was a nmarked synergistic effect in the conbination of |ithium dodecyl
sul phate and the nonionic detergent and also in the conbination of [ithium
dodecyl 10 sul phate and al cohol. Exanppgpid e effect of varying the
concentration of conponents in respect of the synergistic activity of the
conbi nat i on s¥pelriimaintmnédrdecyl s phate and the npnionic gletergent was 15
tested by neasuring the inactivation of herpes sinplex virus type 1 under
the same conpowemtas in Exanple 1. The results are given in Table 5

bel ow. :

P40 v/v 0.010% 0.010%  0.01%
5 LDS usv 0.001% 0.005% 0.01%
"EtOH 25%  10.00% 10%

In each case there was a marked synergistic effect in
the combination of lithium dodecyi sulphate and the nonionic
detergent and also in the combination of lithium dodecyl

10 sulphate and alcohol.

Example 4

The effect of varying the concentration of components
in respect of the synergistic activity of the combination of
lithium dodecyl sulphate and the nonionic detergent uas

15 tested by measuring the inactivation of herpes simplex virus
type 1 under the same conditions as in Example 1; The

résults are given in Table 5 below.



TABLE 5 Experinent No. 9 LDS (WV % 0.02 0.01 0. 005 0. 002

[err] 5 P40 (V/ V9 0.01 >5.00 >5.00  2.75 . NS _ 0.76
(3.13) (1.03) (0.80) 0.005 >5.00 .2.89 1. 37 . Ny
0.10 (2.47) (0.37) (0.05) 10 0.002 NS NS NS

0.00 [err] 2.37 0.27  0.04 0.000 0 00 NS-=

- Not significant The nunbers represent virus inactivation (logic) when the
virus is exposed to the conbined conmponents at 15 the given concentrations;
the nunbers in brackets representTABeeegpected | evel of virus inactivation
cal cul ated by taking the sumof the inactivation when the two conponents
are used separately at these Experinenti Bos. 920 In order to achieve a
significant synergistic. effect both conponents should be at a concentration
exceedi ng 0.002% and preferabl yLBS {@4%t%0. 005X. Exanple 5 The ‘activity of
t he conponents was tested in respect 25 of the inactivation of influenza A
virus (NWS strain) under the sane conditions as for ExanRIe 1. The results

ar e g| ven 0.02 0.01 0.005 0.00
5 P40 (V/VX) '

0.01 >5.00 >5.00 2.75 NS 0.76
(3.13) (1.03) (0.80) _

0.005 >5.00  2.89  1.97 NS 0.10
M (2.47) (0.87) (0.05) |
10 0.002 ‘NS NS NS NS o000 ™
H20 2.37 0.27  0.04 0.00  0.00

NS = Not significant
The numbers represent virus inactivation (logaof
when the virus is exposed to the cohbined componenis;at
15 the given concentrations; thefhumbers in bféckets
represent the ekpected.level of virus inactivation
calculated by taking the sum of the inactivation uﬁen
the two components are used separately at these

concentrations. B : Y

20 - In order to achieve a significant synergistic effect
both components should be at a concentration exceeding
0.002% and preferably at least 0.005%.

Exanmple 5
The activity of the components was tested in respect

o5 0f the inactivation of influenza A virus (NWS strain) under

the same-conditions'as for Example 1. The results are given

in Table 8 below.




I n fable 6 below. 7 TABLE 6 Influenza A virus (NWS strain) Conponent

Virus inactivation Experinent 10 Experiment 11 Experinent 12 5
Exptd. =~ Qbs. =~ Exptd. Qbs. Expt d. Obs. EtOH

0.06 , Aw 0.03 - - 0.02 P40 -- 0.12 - -
0. 67 Y 0.43 LDS 0. 00 -- 0. 04 --
0.00 EtOH + P40 0. 18 0.52 0.70 0.43 0. 45 0.31 10
EtOH + LDS 0.06 1.26 - 0.07 . TABLE & 0.02 1.92 P40 + LDS

0.12 0.01 0.71 .14 0.43 . 00 entration of '
conponents P40 0.025%“3%“” b 95R ‘“‘gp?ﬁrcf‘c@ln’cm 25.000% 15
P40 0.0 %g DS, 0.05%) | ALH12 B 25.00%) A marked

synergistic not ed bet t hi um dodecyl sul phate
but, in contrast to 2Gyneyimd ti Vit it tPE her pBgpedt {imen 61 {2 NS,
t he conmbination of |it sul p nd non-1oni c detergent
produagd a marked inhigig«Qgy ef fogd.. Exptd. Obs. Exptd. Obs.
EtOH 0.06 - 0.03 - 0.02
P40 - 0. 12 - 0.67 - 0.43
LDS - - 0.00 - : 0.04 - O.QO
EtOH + P40 0.18 0.52 0.70 0.43 0.45 0.31
10 EtOH + LDS 0.06 1.26 0.07 1.94 0.02 1.92
P40 + LDS l0.12 0.01 0.71 0.14 0.43 0.00
Concentration of components P40 0.,025%)
LDS 0.025%) Exp 10
EtOH 25.000%)
15 P40 0.05% )
LDS" 0.05% ) Exps 11+12

EtOH  25.00% )

A marked synergistic effect is noted betueen
k/" ' alcohol and lithium.dodecyl sulphate but, in contrast to
éo the activity against the herpes virus strains, the
combination of lithium dbdecyl sulphate and non-ionic

detergent produced a marked inhibitory effect.



<

( Inactivation of Bacteria Exanple 6 Bacterial cultures were subjected to
conbi nati ons of conponents. The conponents, individually or ,in 5

conbi nati on, were added to a bacterial culture of [err] organisns/m, in a
q%tio of 9:1 for 5 mnutes at [err] Viable organisnms were then titi}ﬁed‘on
appropriate media. The bacteria tested and the concentrations of the
conponent s UsRdwsaisa itfh fof |Baster il St aphyl ococcus aureus -
Experiment 13; P40 - 0.5% LDS - 0.2% EtOH 25% Streptococcus viridians -
Experi ment Ekampl@ 6 0.5% LDS - 0.05% EtOH - 25% Streptococcus
pneunoni ae "mucoi d" - Experinment 15; P40 - 15 0.1X; LDS - 0.005% EtCH -
20X; Escher iBagiterdalli culpyrad mene 1bjumted OtGuonbRNat (orX;, EtOH - 25%
Kl ebsi el | a aerogenes - Experinent 17; P40 - 1.0% LDS - 0.4% EtOH - 35X;
20 of PoaReseBtse adhfyiorRpenemSSHerindiiidyabed X 598 LDS - 0. 05% Et OH

25X; Costridium.perfrigens, -, Experinent 19; P40 0.5% LDS - 0.005% EtCOH -
250  com inatione J;réaadded.t a'baqterial cultureoo} 10*= K

organisms/ml, in a ratio of 98:1 for S minutes at 25°C.
Viable organisms-uere then titrated on appropfiate
media. The bacterig-testéd and the concentratibns of
the components used were as follouws:-
10 Staphylococcus aureus - Experﬁment 13; P40 - | o
0.5%: LDS - 0.2%; EtOH 25%: | o
Streptococcus viridians - Experiment 14; P40 - 0;5%;'LDS
- 0.05%; EtOH - 25%:
’Streptococcus pnéumoniae “muc01d5 - Experiment 153 P46-—
15  0.1%: LDS - 0.005%: EtOH - 20%:
Escherichia coli - Experiment 16; P40 - 0.5%; LDS - 0.2%;
EtOH - 25%: .
Klebsiella aerogenes --E#periment 173 P40 - 1.0%;
LDS.— 0.4%; EtOH - 35%;
20 Pseudomonas aeruginosa - Experiment 18 P40 0.5%; LDS - | \—)
0.05%; EtOH 25%; _
Clostridium peffrigens.- Experiment 193 P40 0.5%; LDS -
0.005%: EtOH - 25%3

The results are given in Table 7.



The results are given in Table 7. 9 TABLE 7 Bacterial Inactivation Expt
No*® Conponent EtOH P40 LDS  EtOH+ Et O P40+ P40 LDS

LDS 5
Ooser \«ed

8 04
0.04 10

T

Expect ed 0. 00 4.28 4.28

.00 0.00 4.28 3.82 6. 18 0.00 14 Expect ed

0.01 0.14 0. 15 Cbserved 0.00 0.01 0.14 2.19

0.08 15 Expect ed -- 0.19 0.15

observed 0.15 0.04 0.00 3.04 >1. 31 0. 00

18 Expect ed -- -- -- 1 98 4. 26 2. 88 (oserved
1.78 0.20<2.48 5.53 >6. 84 Expect ed - - - -
3.32 0. 38 Cbserved %!éﬁﬁﬁilo 20 0 18 >6.11 6.11

-- 3.34
0.15 15 18

Obser ved

Expect ed -- . 0.02 0. 03
0.00 0.01 0 05 1. 63 Bactertsl dnack{Variqn Expect ed

0. 68 0.04 0. 84 (pserved 0.04 0.64 0.00 >6.26

1.20 0. 4%A.my ST R | IR0 R he aavBial | g pf

al cohol with elther I|th|un1 odecy]|

det ergent but,
I nhi bitign of13

15 .

20

14

15

186

17

18

18

sul phatgy@r the gyH-1 oni q,pg
as with the influenza virus A strain NWS there was narked

Expected - —— —~— —— 0.00 4.28 4,28
Observed 0.00 0.00 4.28 3.82 6. 18 0.00
Expected - - - 0.01 0.14 0.15
Observed 0.00 0.01 0.14 2.19 6.04 0.08
Expected - - - 0.19 0.15 0.04
Observed 0.15 0.04 0.00 3.04 >1.31 0.00
Expected -- . ~=  -= 1.98 4.26 2.68
Observed 1.78 0.20<2.48 5.53 >6.84 0.00
Expected - - - 3.34 3.32 0.38
Observed 3.14 0.20 0.18 >6.11 6.11 0.15
Expected —- —_— - 0.01 0.02 0.03
Observed 0.00 0.01 0.02 1.63 1.38 0.00
Expected — —— — 0.68 0.04 0.84

Observed 0.04 0.64 0.00 >8.26 1.20 0.43

A marked synergistic effect is shoun by the
combinations of alcohol with either lithium dodecyl
sulphate or the non-ionic detergent but, as with the
influenza virus A strain NWS there was marked inhibition of
activity between lithium dodecyl sulphate and the non-ionic

detergent in aqueous solutions.

10



activity between lithium dodecyl sul phate and the non-ionic detergent ,in
agueous sol utions. 10 Exanpl e 7 Exanple 5 was repeated using

St rept ococcus pneunoni ae ucl assic" (Experinents 20 - 23) and Branhangl | a
(atarrhalis (Experinment 24). The concentrations of conponents usedgf :
were: - P40 LDS Et OH Experi nents 20-24 0. 05%*

3

0.02% 20% Experinment 25 0.01% 0. 02% 25% The f

results are gkxﬁglin7Table 8 bel ow. 10
TABLE 8 Bact tivation Expt No Conponents EtOH P40 LDS -

Et O+ EtCH+ExE§Q{gP%gwas ¥@§eategE§SQQg Strﬁ#@eﬂﬁﬁgdgjpnédmoniié' --

0. 47 0. 32 served .32 0.157 0.00 >4. 58
2. 20 1v8Pa8dic* (ExP¥PeGeAds 20 - 23) and Branmhamelld.c¥karfha¥ds 0. 38
Qbser ved 0.16 0.22 0.16 0.70 1.56 0.91 22 Expect ed --
- 0. 0BxpePifient 24100 Checcvadentr@dt@dns0.0i0 congdhentH.vfed 2. 13
1.44 20 23 Expect ed - - - - -- 0.22 0.53 0.75
CbsePved wer®:80 0.22 0.53 . 3.33 506  2.58
| P40 LDS = EtOH
Experiments 20-24 0.05% 0.02% 20%
Experiment 25 0.01%X  0.02% 25%
The results are given in Table 8 below.
| s
10 TABLE 8
Bacterial Inactivation
Expt No Components EtOH P40 LDS EtOH+ EtOH+ P40+
P40 LDS __ LDS
20 Exxpected  -=- - - 0.47 0.32 0.15
15 Observed 0.32 0.15 0.00 >4.58 2.20 1.35 -
21 Expected ==  —= - 0.38 0.32  0.38
Observed 0.16 0.22 0.16 0.70 1.56 0.91
22 Expected =~ == ==  —= 0.02 0.02  0.00
Observed: 0.02 0.00 0.00 >6. 15 2.13 1.44
20 23 Expected  -=  ——  —- 0.22 0.53 0.75
Observed 0.00 0.22 0.53 3.33 5.06 2.58 \J

24 Expected - - - 0.00 0.02 0.02
Observed 0.00 0.00 0.02 1.21 >5.93 2.87
Experiments 20 -~ 22 used the sanme organism.'Experlment 23
25 used a different isolate of the same morphology.
A synergistic effect was noted for each combination, the most

dramatic being that between alcohol and the non-ionic detergent.

11



24 . Expected -- -- -- 0.00 0.02 0. 02 Qbserved
0,00 0.00 0.02 1.21 >5.93 2.87 Experinments 20 - 22 used the sane
or gani sm- Experinent 23 25 used a different isolate of the sane norphol ogy.
A synergiati ¢ effect was noted for each conbination, the nost dramatic

' bei nd t hat! bet ween al cohol and the non-ionic detergent. Exanpl e 8 The

i nteraction of the conponents agai nst Mycoplasna argininii was tested as
described in Exaipamp¥e eBcept nycopl asnma were titrated on PPLO medi um and
colonies allowed 5 to develop for 5 days prior to enunﬁration. The
results are showrh® nimggrachbiom Al Fthe (gomboReRts against Mycoplasma
Bacterial I|nactivation Ex

25 26_10
Expect ed Chs¥f&Lnii wag E(?)E%‘!e%s ¢3¢ Lhed E{@fﬁxamp}e 5 except

0.00 0,00 20% P4 .-
(l(XP¥f?fﬂ%ﬁﬂflﬂﬂ§e titrate onQPPLO medium a5§oﬁolon1es allgwg&-

0.00 0.905% E‘Eoo_&e-"vfgg%ofor 5 d%)oszgﬁrtor to Oemneraﬁi%lb. The r&sfPes apeoo_

Et OH + 1.DS 0. 00
shown in Table 9.

TABLE 9
N Component Bacterial Inactivation
Exp 25 Exp 26
10 Expected Observéd Expected Observed
EtOH 0.00 0.00
20%
P40 - 0.21 - 0.00
0.01%
15 LDS - 0.00 ' - 0.00
0.005%
EtOH + P40 ~o.21 0.00 0.00  0.00
U EtOH + LDS 0.00 0.25 0.00  0.00
P40 + LDS 0.21 >3.59 0.00 2.62
20 Marked synergistic reaction was observed between

l1ithium dodecyl sulphate and the non-ionic detergent.

12



P40 + LDS 0.21 >3. 59 . 0. 00 2.82 20 .

Mar ked synergistic reaction was observed between |ithium dodecyl sul phate

and the non-ionic detergent. 12 Yeast Activation Exanple 9 Intergctions

Egalnst Candi da al bi cans were investigated as described in respectydbf -
anple 5 except that the estimation 5 of surviving yeast cells- mas 2

carried out on Sabouraud's nedi um The results are given in Table 10.

4

TABLE 10 Conponent Yeast I|nactivation Exp 27

Exp 28 10 _gegz_ﬁsiaqziism. bserved - Expected . Observed Et OH 25%

- - _ 0.12 0.00 P40 0.5% --

0. 02 Example 9 0.00 15 LDS 0. 2% -- .0.80 S
8_8; Et CH +|%¥%ﬂé%1ons agaiQpéggandidaoaggig&bs +YIeFR 1n8eg§13agth+a§gs32

0.33 escroiboe?d :IQI respé%tsyglfrﬂﬁﬁfe eéfg)?éeb§ {Il%gdtﬁ’gt &‘3% ?on

conblna I ons
5 of surv1v1ng.yeast cells was carried out on Sabouraud’s

medium. The results are given in Table 10.

TABLE 10
Component | Yeast Inactivation o \J
| Exp 27 . Exp_28 | '

10 Exgécie& Observed Expected Observed

EtOH | o |

25% - 0.12 - 0.00

P40 - | o

0.5% -- 0.02 - 0.00
15 LDS

0.2% ~— 0.80 - 0.33

EtOH + P40 0.14 2.26 0.00 0.57

EtOH + LDS 0.92 2. 14 0.33" 0.58

P40 + LDS 0.82 0.32 0.33 0.00 ’ \;J.-
20 A synergistic effect 1; noted between the combinations of

alcohol and the non-ionic detergent and between alcohol

and lithium dodecyl sulphate.
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al cohaol-,and the non-ionic detergent and between al cohol and |ithium dodecyl
sukphate. 13 Virus Infected Cells Exanple 10 BHK - 21 cells were
infected with herpes sinplex virus type 1 (HSV 1) (Experiment 29) or

i nflue za%ﬂ virus 5 (Experinment 30) at a multiplicity of infection to
ensur e\t hat" every cell was infected by the virus. The cells were gently
harvested (to avoid cell disruption) and washed with phosphate buffered
saline. In these two experinents cells were diluted prior to ultrasonic

di sruption and thdkews) Infedted (fesl X srupted prior to virus titration. |In
this way inactivation of extra cellular virus by conponents of disinfectant
was ninimsed. Thé&Xamplke 118 ration was carried out according to the method.

described in Exanple 1. Results are q'ven in Table 11. 15
TABLE 11 Conponent  BHK - 21 cells Were,infeqtpd ith ihAresesimelexno.

29 Experi rlrezg Nc‘)”r?ﬁq3 I%x ecte d%éerve(&d@{gtc%(} %ﬁfro"rﬁgut%lm ;%vl V%‘b’

o 0.547 (Experiment 3P & o multiplicity of infection to ensure
that every cell was infected by the v1rus. The cells were
gently harvested (to avoid cell disruption) and washed with
phosphate buffered saline. In these two experiments cells
were diluted prior to ultrasénic disruption and these

10 solutions disrupted priof to virus titration. In this way
~inactivation of extra cellular virus by components of
disinfectant was minimised. The virus titration was
carried out according to the method described in Example 1.

Results are given in Table 11,

15 TABLE 11
Component Virus Inactivation
Experiment No, 29 Experiment No. 30
' Expected Observed Expected Observed
EtOH (25% v/v) - 1.49 - - 0.97
U 20 P40 (0.01% Expt. 29 -
(0.05% Expt. 30 - 0.47 - 0.04
LDS (0.01% Expt. 289
(0.05% Expt. 30 - 0.53 . 1.72
EtOH + P40 1.96 3.77 1.01 0.72
25 EtOH + LDS 2.02 5.39 2.69 3.02
P40 + LDS 1.00 0.56 1.76 0.00

14



& -

DS (0.01% Expt. 29 (0.05% Expt. 30 . -- 0.53

1.72 EtCH + P40 1. 96 377 1.01 . 0,72 25 EtOH +-
LDS _ 2.02 5. 39 2 69 '3.02 P40 + LDS . .. |
700 0.58 1.76 0.00 14  Synergismwas noted betwegqn -

al'cohol and the non-ionic detergent and between al cohol and Iithiunrdodecyl
sulphate in respect of cells infected with HSV and between al cohol -and
lithi um dodecyl sul phate in respect of cells 5 infected with influenza
virus. 15 CLAI M5 1. A disinfectant solution effective against viruses
and m cro organi sms consisting of a conbination of two conponents sel ected
froman aqueousggpérki O QEsanBQBd'%@kGein ad%h&%ﬁe%hd.%méﬂH8¥n¥bE¥HUt'0n
of an alkali nmetal or ammonium salt of an al kyl sul phuric acid contal ning
8-20 cadéeergéntsanadbeewabhphdtbhodl aadol1thium ddddicyinfectant sol ution
according to claiim1 wherein the non-ionic detergent is an alkyl phenol
et hoxyl smkphate in respect of cells infected uith HSV and between

alcohol and lithiunm dodecyl sulphate in respect of cells

5 infected with influenza virus.

15



10 .- 3. A disinfectant solution according to claim2 wherein the
nan-i oni ¢ detergent is.an octyl phenol-ethyl ene oxide condensate. 4. A
di si nf ectant solutlon according to claim1l wherein the non-ionic detergent

s an a{cbpol et hoxyl ate. 15 5. A dli nf ect ant seLuL+9n—aeee%d+ﬂg—Pe

any one of ‘the preceding clainms wherein al kal i

lithium 6. A di sinfectant solution according to anﬁ'ﬂ'ﬂﬂﬂﬂj mﬂ“!ll

precedi ng clains wherein the al kyl sul phuric acid salt

l'i thi um dodecyl sul phate. 7. A di sinfectant solution according to any
one of the preggpesng clains wherein the aliphatic alcohol is an al kyl

al cohol having a Itnear chain length of up to 3 carbon atons. 8. A
di si nfectant ol utidndpeoofectant csclwt od shteet ivéhegalnsboviraseshyhd
al cohol . 9. A di sinfectant solution according to claiml| conprising an
aqueous sol utrigroforgami sms doaretist tng phhite Sonbimat tomome i twoc det ergent.
10. A di'sinfectant solution according to claim9 wherein the non-ionic
detergent is %QFEQRgﬂtiﬁﬂﬁkﬁckgﬁnyQReQR %ﬂﬂ%@%ﬂeﬂ%hﬂéioalof ajpon-ionic

di si nf ectsamt sol ution according to claim9 or 10
detergent, an aqueous solution of an alkali metal or

ammonium salt of an alkyl sulphuric“acid containing 8-20

carbon atoms and an aliphatic alcohol.

2. A disinfectant solution according to claim 1 wherein
\U the non-ionic detergent is an alkyl phenol ethoxylate.
10 3. A disinfectant solution according to claim 2 wherein

the non-ionic detergent is an o:tyl phenol-ethylene oxide
condensate.

4, A disinfectant solution according to claim 1 wherein
the non-ionic detergent is an alcohol ethoxylate.

15 s, A disinfectant solution according to any one of the
preceding claims wherein the alkali metal is sodium or
lithiun.

6. A disinfectant solution according to any one of the
preceding claims wherein the alkyl sulphuric acid salt is

20 éodium or lithium dodecyl sulphate.

7. A disinfectant solution according to any one of the
preceeding claims wherein the aliphatic alcohol is an alkyl
alcohol having a linear chain length of up to 3 carbon

atoms.



10 wherein the concentration of |ithiumdodecyl sulphate is at |east , .
0.002% w' v and the concentration of the'ne:;;ggigrggigiggﬂL_Ls at least * -
0.002% v/v;, preferably at | east 0.00S@bm/ V respectively. 12 A '
di st nfectant solution according. to clgrt l‘““ﬂl\ aqueo&{!

sol ution containing ethyl alcohol an non m “mm“m A .

di sinfectant solution according to claim12 erei b t he hon- |on|c detergent
is an octyl phenol - et hyl ene oxi de condensate. 20 14. A di si nf ect ant
solution according to claim12 or 13 wherein the concentration of the

al cohol 8 at A cbiginfestant aaml\m@n:omemﬂanmnom:mna BowhevRiin

detergent is at least 0.01%v/v, A di sinfectant solution according to

claim| 2he &ffh Qﬁrﬁfeﬁﬁﬁ%ﬁmﬁﬁﬁ?%ﬁﬂutlon cont ai ni ng ethyl al cohol and

l'ithi od I hat A di fect ant t di t

cl ai'm 15 Sthor A {HIERSEAHE AR PEH O REROEEFDE HPCORBIRI & ar | cast 20% v/ v
dth trat f lithi d I 1% w

o ef er ablSP e YL X Ciopdgup ETEEESH " of L ELR} ip SodheY ToPhe PBR®ECcor ai n

to chkai myl (Hnyaﬁﬂfghfg1éggg¥%§h§olutlon of sodi um dodecyl sul phate and a

non-ioni ¢ detergent.
10. A disinfactant solution . accordins to claim 9 wherein

the non-ionic detergent is an octyl phenol—ethylene oxide
condensate. _ _
11. A disinfectant.solution according to claim 9 or 10 Q_ﬂ
10 wherein the conceﬂtrgtton'of'lithium dodecyl sulphate is af
least 0.002% w/veand fhe-concentration_of the non-ionic |
detefgent is at leest 0.002X v/v3 preferably at least
0.005% w/v and v/v_respectiﬁely.
12. A disinfectant solution according to claim 1
15 comprising ah_aquequs solution containing ethyl alcohol and
a non-ionic detefgent; |
13. A disinfectant solution according to claim 12 wherein
the non-ionic detergent is an octyl phenol-ethylene oxide P
condensate. ™~
20 14. A disinfectantuselution according to clainm 12jer 13
wherein the concentration of the alcohol 1# at least 20%
v/v and the concentration of the non-ionic detergent is at

- least o.o1x v/V.

15, A disinfectant solution according to claim 1
25 comprising an aqueous solution containing ethyl alcohol and

~lithium dodecyl sulphate.



%

18. A disinfectant solution according to claim 17 wherein the non-ionic
detergent is an octyl phenol -ethyl ene oxide 10 condensate. 19. A

d|S|nfectant solutlon accordlng to claim 18 when the concentration of the

.sodi um ecyl sulphate is at least O C&@bpﬁ% and the c t|on of the
non-ionit detergent is at |east 0.01%v/v MEHB l,”“w
sol ution according to any one of clains 17 - 19 contalm

25% v/ v et hyl al cohol. 21. A di sinfectant sol ution accordlng to clalntl
substantially as herein described with reference to any one 20 of the

exanpl es.
i8. A disinfectant solution according to claim 15 wherein

the concentration of the ethyl alcohol is at least 20% Q/v
and the concentration of lithium dodecyl sulphate is at
least 0.001X w/v, preferably at least 0.01% w/v.

5 17. A disinfectant solution according to claim 1
comprising an aqueous solution of sodium dodecyl sulphate
and a non-ionic detergent.

18. A disinfectant solution according to claim 17 wherein

— the non-ionic detergent is an octyl phenol-ethylene oxide

10 condensate.

19. A disinfectant solution according to claim 18 when

the concentration of the sodium dodecyl sulphate is at

least 0.01X w/v and the concentration of the non-ionic

detergent is at least 0.01% v/v.

15 20. A disinfectant solution according to any one of
claims 17 - 19 containing not less than 25% v/v ethyl
alcohol.

21. A disinfectant solution according to claim 1

substantially as herein described with reference to eny one

20 of the examples.




