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' This invention relates to bactericidal composi 
tions and more particularly to bactericidal deter 
gent compositions. “ 
Attempts have'been made to combine in one 

composition both a bactericide and a detergent. 
Thus antiseptics such as coal tar, phenolic and 
cresolic preparations, mercuric salts, e. g., as the 
chloride and iodide, arsenic and silver compounds, 
and essential oils such as resin oil, terpenes, al 
mond oil, oil of thyme, etc. have been employed 
with soaps, i. e., with alkali salts of long chain 
fatty acids. In the case of phenolic or cresolic 
antiseptics, soaps do not enhance but even inter 
fere with the antiseptic action." Mercurial soaps 
while highly antiseptic and particularly useful in 
skin diseases are limited in their utility because , 
of their toxic character and, as with other heavy 
metal soaps, because of their precipitating action 
on proteins.- The essential oils likewise have cer 
tain shortcomings, particularly low germicidal 
power. In general, the known antiseptic or ger-. 
micidal detergent combinations fail primarily be 
cause of the interfering action of the soap. and 
the resulting combination is only slightly, if at 
all, superior to the soap itself for hygienic and 
remedial purposes. Antiseptic and bactericidal 
compositions ' containing water-soluble addition 
salts of basic nitrogen compounds having, at 
tached to nitrogen, long chain hydrocarbon radi 
cals, are seriously reduced in bactericidal e?iciency 
by the presence of a fatty acid soap or a synthetic 
detergent of the long chain alcohol sulfate or 
long chain alkanesuifonate type. 
This invention has as an object improved anti 

septic compositions. A further object is the pro 
vision of effective antiseptic detergent composi 
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- tions. Other objects will appear hereinafter. 
These objects are accomplished by the following 

invention which comprises antiseptic or bacteri 
cidal compositions containing a betaine having on 
an annular atom of the betaine (in its cyclic 
form) an alkyl group of at least eight carbon 
atoms, and a water-soluble bactericidal basic ni 
trogen compound which, in aqueous solution, fur 
nishes an organic cation having mobility, i. e;, 
movement within the solution, independent of all 
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. the anions in said solution and is selected from 
the class consisting of monomeric water-‘soluble , 
addition salts of basic nitrogen compounds hav 
ing attached to nitrogen a monovalent aliphatic 
hydrocarbon radical of at least eight carbon atoms 
and water-soluble salts of linear polymeric nitro 
gen compounds having, in the multiply recurring 
linear polymeric unit and as an integral part 
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valent organic ‘ radical preferably hydrocarbon 
and preferably aliphatic of at least 4 chain atoms, 
the terminal atoms of which are carbon. 
The salts of the basicnitrogen compounds de 

?ned above are considerably reduced in activity 
in the presence of fatty acid soaps, of long chain 
alkanesulfonate, or of long chain alcohol sulfates, 
but in the presence of long chain betaines, the 
bactericidal efficiency is, in some cases increased 
and in others the e?iciency is undiminished. In 
some cases the bactericidal efficiency is lessened 
but to a far less degree than is the case with soap 
or the sulfates or sulfonates. 
The more detailedpractice of the invention is 

illustrated by the following examples, wherein 
parts given are by weight. There are of course 
many forms of the invention other than these 
specific embodiments. 

LE I 
Polyhexamethylenedimethylammonium bromide 

. CH‘ CH: 

Br (I) 

, (11. indicating the number of polymeric units in 
the chain), prepared from N,N,N',N’-tetrameth 
ylhexamethylenediamine and hexamethyiene di 
bromide according to Ritter, U. S. Patent 2,261,002 
was tested against Staphylococcus aureus by the 
F. ‘D. A. method at 3'1“ C. in the presence of l.'% 
C-hexadecylbetaine. A similar titer was deter 
mined for I without the betaine for purposes of 
control. The results obtained are given in the 
following table, in which the conventional signs 
+ and — are used to designate growth and kill, 
respectively, in the given cultures. 

Tssrr: I 

Control 

Dilution of I ............... -_ I 1:5,000 1:10,000 l:20,000 l:30,000 
- + + 

+ + 
Cultures at 15 mins ________ _. — + 

> ‘With betaine 

Dilutlonoil ............... .. 1:5,000 1:l0,000 l:20,000 1230,000 
Dilution of O-hexadecylbe 

1:100 1:100 tsine .................... -_ 1'=1oo(1%) 1:100 
Cultures at 6 mins. - 

Cultures at 15 mins ........ ._ 

C-hexadecylbetaine in these tests has caused 
I no deleterious or inactivating effect upon the 

_ of the chain, a nitrogen atom attached to a bi- ‘5 bactericidal potency of polyhexamethylenedi 



2 
methylammonium bromide- In fact, the germi 
cidal activity of the latter was slightly more 
rapid in the presence of the betaine, which as in 
dicated below, has no germicidal activity of its 
own in a di1utionof~1:200. 
Polyhexamethylenedimeth'ylammonium broq 

mide is reduced in efficiency by the presence of 
soap as shown by the following: 
One volume of 1% solution of polyhexamethyl 

enedlmethylammonium bromide was mixed with 
9 volumes of 20% soft soap in distilled water. 
This preparation was titrated in water dilutions 
against Staphylococcus aureus at 37° C. A con 
trol was run at the same time with polyhexa 
methylenedimethlylammonium bromide without 
soap. The results are indicated in the following 
table, in which the conventional signs + and - 
are used to designate growth and kill, respective 
ly, in the given cultures. A check titer on the 
organism’ with phenol is also given. - 

TABLI II 

Control (mama soap) 
1 Dilution ol‘I .......................... .. 1:5,000 1:10,000 1:20 000 

Cultures at 6 mins .... .. 
Cultures at 10 mins..._. 
Cultures at 15 mins ................... . 

With soap _ 

Dilution oiI .......................... _. 1:5,000 1:l0,000 1220,000 
Dilution of soap.-. eroeut_- 3. 6 1. 8 0. 92 
Cultures at 5 mins_ ______ __ + + + 
Cultures at 10 mins... _____ + + + 
Cultures at 15 mins ___________________ __ + + + 

I Phenol 

Dilution ________________________ .; ____ .. 1:80 90 
Cultures at 5 mlns. _ 
Cultures at 10 mins ______ __ 
Cultures at 15 mins ______ __ 

From the above table it is apparent that the 
soap even in a concentration as low as 0.9 of 1% 
seriously reduces the germicidal potency of the- __ 
polymeric compound. 
Thus, it is apparent that germicidal agents of 

the above type having a, high degree of activity 
can be rendered almost useless when used in the 
presence of soap. Such combinations could not 
therefore be used effectively where it is desired to 
combine a cleansing action with disinfection or 
sterilization. 
The betaines are very powerful detergents and 

in addition they are not as sensitive to hard wa 
ters as the soaps. However, like the soaps they 
are not in themselves strong germicidal agents 
as is apparent from the following bactericidal 
titer against Staphylococcus aureus determined 
by the F. D. A. method at 37° C. for C-hexadecyl 
betaine which has the structure: - 

011, CH; H 

CH3- _ C‘CMHM 

=0 

A_ check titer on the organism with phenol‘ is also 
given. 

TABLE III 

Dilution oi -hexadecylbetaine _____________ _. 1: 
Cultures at 5 mins __________________________ . 

Cultures at 15 mins _____________ __. _________ __ 

Phenol 

Dilution 
Cultures at 5 mins ______ .. 
Cultures at 10 mins _____ __ 
Cultures at 16 mins_..-.._ 

Even a dilution of the C-hexadecylbetaine as low 
as 1:200 failed to kill any of the organisms. 

2,888,614 
EXAMPLEH 

Polydecamethylenedimethylammonium chloride 
(11), a homolog of compound I prepared from 
N,N,N',N'-tetramethyldecamethylenediamine and 
decamethylene dibromide according to Ritter U. S. 
Patent 2,261,002 and. having the formula 

n being the number of polymer units in the chain 
was tested against Staphylococcus aureus by the 
F. D. _A. method at 37° C. with soap, C-hexadecyl 
betaine,gand in the absence of ‘the agent for pur 
poses of comparison. These tests are summarized 
as follows: 

10' 
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TABLI IV 

'20 Killing Dilution m 

6 mine. 10 mins. 15 mins. 

Control (II alone) ______________ __ 1:10, 000 1:20, 000 1:30, 000 
25 Wltlil osoap __________________ .. 1:200 1:200 1:200 

With 1 o C-oetylbetaine-._l ____ __ 1150,000. . 1:76, 000 1:100,000 

The above results indicate decisively the inter 
fering effect of soap, reducing, for example, the 

30 germicidal potency by 90% in the case of the 
cultures at 10 minutes. C-hexadecylbetaine, on 
the other hand, shows a de?nite synergistic effect 
by increasing the potency about 31/2 times in the 

5 case of the cultures at 10‘ minutes. 

EXAMPLEIII 

Decamethylene - bis(dimethyldecylammonium 
bromide) (HI), having theformula 

40 
CH: CH: CH: CH: 

Br Br (III) 

was similarly tested against Staphylococcus 
aureus alone and in the presence of N-dodecyl 
betaine, the condensed structure of whichis: 

‘is 

on. our; 

50 (312E: —CH2 
- o 

The results are as follows: 

55 TABLI: V 

Killing dilution in— 

15mins. 10mins. .15 ins. 60 in 

Control (IIIalone) ......... _. 1:75,000 1:100,000 1:100,000 
IIIwith1%N-dodecylbetaine. moaoco 1=1oo,0oo 1=1o0,0oo 

65 In this combination the kill appears to be some 
what more rapid in the 5-minute cultures. - 
The bactericides used in Examples I and 11 

above exemplify one type ofv linear polymeric 
salts, the linear polymeric quaternary ammonium 

o salts. Example 111 exempli?es another type, the» 
monomeric polyquaternary ammonium salts, use 
ful in this invention. " ' 
The linear'polymeric quaternary ammonium 

salts exempli?ed in Examples I and II are dis 
u-closed more fully and claimed‘per se'in 'Ritter‘ 



U. 8. Patent 2,281,002. and as bactericides in Searle 
U. 8. Patent 2,271,378, the disclosures oi.’ which 
patents are hereby incorporated. ' 
Another type of bactericidal basic nitrogen 

compound salts, the linear polymeric amidine 
salts is disclosed and claimed as such in copend 
ing ‘application, Serial No. 350,108, now U. 8. 
2,310,789, ?led August 2, 1940, by Hunt and Kirby, 

_- and as pest control agents in copending applica 
tion, Serial No. 405,555, now U. 8. 2,310,799, ?led 
August 5, 1941, by J. F. Lontz is illustratively 
employed with a long chain betaine in Examples 
IV, V and VI below. 

EXAMPLE IV 

Polydecamethylenesebacamidine dlhydrochlo 
ride (IV), has a linear structure as follows: 

n being the number or units in the polymeric 
chain. The titers 01" this compound alone and 
in the presence of soap, C-hexadecylbetaine and 
N-dodecylbetaine according to the F. D. A. method 
at 37° C. against Staphylococcus aureus are as 
follows: 

'I'Aan: VI 

Killing dilution in 

5 mins. 10 mins. 15 mins. 

Control (IV alone) ......... .. 1:20, 000 1:30, 000 1:30,000 
IVwith 1% soap ........... _. 1:1,000 1:1,000 1:1,000 
IV with 1% C-hoxadeeyl 
be e ___________________ __ 1 30,000 1:30,000 1:75,000 

IV with 1% N-dodecylbetaine. ..-._ 1: ,000 

With soap, the germicidal titer of IV is reduced 
to $50 to 1A», while with the detergent N-dodecyl 
betaine the titer in 15 minutes is una?ected. In 
the presence of C-hexadecylbetaine the titer in‘ 
15 minutes is more than doubled,‘ indicating a 
de?nite synergistic effect since the detergent was 
used at a concentration beyond-the range of its 
own germicidal activity. 

EXAIMPLEV 

A series of titers similar to those in Example 
IV were conducted with a homolog of compound 
IV, namely polydodecamethylenesebacamidine 
dihydrochloride (V), the linear structure of which 
is represented as follows: 

Nanci NHHCI 

- 11; being the number of units in the polymeric 
chain. 

Tasha VH 

Killing dilution in 

5 mins. 10 mins. 15 mins. 

Control V alone) .......... -. l:30,000 ‘1:30, 000 l:60,000 
V with 1 0 soap ............ ._ Did not kill at 1:1,000 
V with 1% O-hexadecyl 

betaine ___________________ _. 1:l0,000 1:10,000 1:l0,000 
V with 1% N-dodecylbetaine__ 1:30, 000 1:50, 000 1:50, 000 

While soap has caused a reduction in germicidal . 
activity to 3% or less, the bactericide is more than 
ten times more effective in the presence 01' the 

, 3 

C-hexadecyibetaine than in the presence 01‘ the 
_ soap and is una?ected by the presence of N 
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75' The condensed format the betaines in the pres-4 

dodecylbetaine. . 
EXAMPLE VI 

A series of titers similar to those in Example 
V were conducted.- with dodecamethyleneadipami 
dine dihydrochloride (VI) whose linear structure 
is represented as follows: 

[ NERO] I|~IH.HC1 
—gNH(CH|)?NHé(CHI)|_ 'n (VI) 

11. being the number of ‘units in the polymeric 
‘chain. 

TasteWII 

Killing dilution in 

omins. 10mins. 15 mins. 30mins. 

Control (VI alone) ..... _. l:30,000 l:50,000 l:50,000 1:50,000 
V1 with 1% soap... , 1:100 1:100 1:100 
V1 with 1% C-hexadecyl 
betaine. _____________ .. l:20,000 'l:30,000 1:50,000 1150,000 

As in the previous examples, soap reduces the 
germicidal activity to 0.2% or Mm oi’ the activity 
without soap, while the betaine, though slightly 
decreasing the activity on shorter periods, makes 
no serious reductions on longer exposures. 
In these germicidal-detergent combinations, the 

non-interfering property of these long-chain be 
taines is not shared by other types of detergents 
such as the salts of long-chain alcohol sulfates 
and the alkanesulfonic acids prepared from hy 
drocarbons, sulfur dioxide, and chlorine accord- ' 
ing to the U. S. Patent 2,046,090. These two types 
of detergents behave like soaps in seriously reduc 
ing the germicidal titer. 
In so far as the effect of the germicidal agent 

on the betane detergent is concerned, standard 
detergent tests indicate that the detergent prop 
erties of the latter are improved slightly by the 
former ‘in hard water. In soft water the betaine 
does not show any serious loss in, detergency. 
In addition to the Staphylococcus organism 

used in the above examples of the standard F. D. 
A. test, the germicidal compositions of this in 
vention are also highly active against. other‘or 
ganisms such as B. coli, B. typhosus, Streptococ 
cus; Pneumococcus, E. 0011', S. para-dysenteriae, 
S. dysenteriae, N..catarrhalis, M. albz'cans, Tri 
chophytcn, and others. 
In the compositions of this invention, there are 

two essential components-—a bactericidal salt oi’ 
a long chain basic nitrogen compound and a long 
chain betaine, i. e., a betaine or internal salt hav 
ing an alkyl substituent of eight to eighteen car 
bon atoms or an annular atom of the betaine in 
its cyclic form, the extracyclic valences of the 
basic hetero atom (nitrogen or sulfur) of the 
betaine being satis?ed by alkyl radicals. 
A particularly preferred class. of betaines is 

that of the aminoacetic acid betaines of the for- , 
mule. (condensed or inner salt form) 

___é=0 
wherein R1, R‘F, and R3 are alkyl radicals, R4 is 
hydrogen or alkyl and at least one of the R 
radicals is an alkyl radical of eight to eighteen 
carbon atoms. - 



4 
ence of water is in equilibrium with the open 
structure as illustrated by the following: 

Ra R: 3' B‘ H 

The preparation of thesecompounds and spe 
ci?c examples thereof useful in the presentin 
vention are described in the U. 8. Patent 2,129,264. 
Any such betaine may be employed in the com 
positions oi‘ the present invention, including 

10 

N,N,N-dimethyloctylbetaine, N,N,N-diethyldecyl- V 
betaine, N,N,N-dimethyldodecylbetaine, N,N,N 
dimethyloctadecylbetaine, N .N ,N -trimethyl-C 
decylbetaine, N,N,N-triethyl-C-decylbetaine, and 
N,N,N-trimethyl-C-hexadecylbetaine. 
Another class of betaines, that 0! the suite beta 

lines or taurobetaines (Richter, vol. 1 (1913) page‘ 
307) is represented (condensed form) by the tor 
mula 

a! m 

31- -—/ CH1 

. / In 
\S 03 _ 

wherein R‘, R’, and R3 are alkyl radicals, at least 
one of which is or eight to eighteen carbon atoms. 
Any such suliobetaine may be employed includ 

ing N,N-dimethyl-N-octylsuli_obetaine.l N;N-di 
ethyl-N-octylsulfobetaine, N,N-dimethyl-N-dec 
ylsulfobetaine, N,N-diethyl-Nfdecylsulfobetaine, 
N,N,- dimethyl - N - dodecylsuliobetaine, N,N-di 
ethyl - N - dodecylsulfobetaine, lll‘I-dipropyl-N-v 
dodecylsulfobetaine, N,N - dimethyl-N-octadecyl 
sultobetaine, N,N - diethyl - N - octadecylsulfobe 
taine. 
Another type of betaine which may be employed 

is that 01' the thetines of the formula’ 

wherein R1 and R.2 are alkyl, RF is hydrogen or al 
kyl, at least one of R1, lit2 and B’ being alkyl of 
eight to eighteen carbon atoms. Any such thetine 
may be employed including S,S-me_thyldecylthe 
tine, S,S-methyldodecylthetine, S,S-ethy_lhexa 
decylthetine, S,S-butyloctadecylthetine, S,S-di 
methyl-C-decylthetine, and S,S-diethyl-C-hexa 
decylthetine. 
The second essential component of thecompo 

sitions of this invention is a bactericidal water-v 
soluble salt or a basic nitrogen compound which 
in aqueous solution iurnishes an organic cation 
having mobility, i. e., movement within the solu 
tion, independentoi all the anions in said solu 
tion and which is selected from the class consist 
ing or addition salts of monomeric basic nitrogen 
compounds having attached to the basic nitrogen, 
a'monovalent aliphatic hydrocarbon radical of at 
least eight carbon atoms, and water soluble salts 
of linear polymeric basic nitrogen compounds 
which have, in the multiply recurring polymeric 
unit and as an integral part of the linear chain, a 
nitrogen atom attached through aliphatic carbon 
to a bivalent organic, preferably hydrocarbon and 
preferably aliphatic, radical or at least four chain 
atoms, the terminal atoms or which are carbon. 
Addition salts are the salts formed by adding 

an acid to a trivalent basic nitrogen, e. g., salts 
formed by the reaction oi’ a primary, secondary or 
tertiaryamine with .anacid. ' 

20 

The addition salts of monomeric basic nitrogen 
compounds containing, attached to the nitrogen, 
a monovalent aliphatic radical or at least eight 
carbon atoms include salts of amines, amidines, 
guanidines and isothioureas having a long chain 
alkyl radical on the basic nitrogen. Any of these 
may be employed including dodecylamine hydro 
chloride, N,N-dimethyldodecylamine hydrobro 
mide, N-dodecylethylenediamine hydrobromide. 
dimethylbenzyldodecylammonium chloride, de 
camethylene - bis(dimethyldecylammonium bro 
mide) and the related compounds or U. 8. Patents 
2,113,806 and 2,108,765,‘ lauramidine hydrochlo 
ride, decylguanidine hydrochloride, and N -dodec 
yl-B-methylisothiourea hydrobromide. 
The preferred types of compounds are those oi’ 

poly-functional nature including the linear, poly 
meric and the double or his types since these show 
the highest bactericidal titers in the presence of 
the betaines. 
The linear polymeric basic nitrogen salts in 

clude linear polymeric quaternary ammonium 
salts in which the multiply recurring linear poly 
meric umt comprises at‘ least seven chain atoms, 

25 two of which are quaternary ammonium atoms, 
separated by organic radicals attached to the 
quaternary ammonium atoms through carbon, one 
of the valences on each quaternary ammonium ni 
trogen being satis?ed by the anion of an acid and 

30 the remaining valences of the quaternary ammo 
niul'nnitrogen being satis?ed by organic radicals 
attached to the quaternary ammonium nitrogen 
through carbon not more than one of the carbons 
attached to-the quaternary ammonium nitrogen 

85 being in turn joined to another carbon by a multi 
ple bond. These linear polymeric quaternary am 
monium salts are disclosed in Searle U. S. Patent 
2,271,378, the compounds of which are generally 
useful in the compositions of the present inven 

40 tion and include polydecamethylenedimethylam 
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monium bromide, polyhexamethylenedimethyl 
ammonium bromide, polyhexamethylenedimeth 
ylammonium chloride, polyhexamethylenedi 
methylammonium iodide, polydecamethylene 

' dimethylammonium chloride, the polyquater 
nary ammonium salt from N,N,N' ,N'-tetramethyl 
hexamethylenediamine and decamethylene dibro 
mide, the polymeric quaternary ammonium salt 
from N,N,N’,N' - tetramethylhexamethylenedia 
mine and p-xylylene dibromide, polymeric qua 
ternary ammonium salt from N,N,N',N'-tetra 
methyldecamethylenediamine and hexamethyl 
enedibromide, the polymeric quaternary ammoni 
um salt from N,N,N',N'-tetramethyldecamethyl 
enediamine and p-xylylenedibromide, the poly 
meric quaternary ammonium salt from 4,4-tetra 
methylenediaminodiphenylmethane and hexa 
methylene dibromide, the polymeric quaternary 
ammonium salt from 4,4'-tetramethyldiaminodi 
phenylmethane and decamethylene dibromide, 
and the polymeric quaternary ammonium salt 
from 4,4’-tetramethyldiaminodiphenyl methane 
and p-xylylene dibromide. 

Another‘ class of linear polymeric basic nitro 
gen compounds generally useful in the composi 
tions of the present invention is that of linear 
polymeric amidine salts having recurring ami 
dine salt groups connected to divalent organic 
radicals of at least four chain atoms having their 
free valences stemming from carbon and free 
fromjgroups reactive with amidine salt groups. 
The amidine groups have the formula 

its 



2,388,014 
R being hydrogen or an alkyl group of from one 
to four carbon atoms. These generally useful 
compounds are disclosed in greater detail ‘in 
Lontz Serial No. 405,555, now U. 8. 2,310,799, 
?led August 5, 1941, and include polydecamethyl 
enesebacamidine dih'ydrochloride, polymeric hex 
amethyleneadipodiamidine dihydrochloride, ‘pol 
ymeric decamethyleneadipodiamidine dihydro 
‘chloride, polymeric decamethylenesebacodiami-. 
dine dihydrochloride, polymeric hexamethylene-i 
sebacodiamidine dihydrochloride, polymeric hex 
amethylenedodecanodiamidine dihydrochloride, 
polymeric tetramethyleneadipodiamldlne dihy 
drochloride, and polymeric decamethylene-p 
phenylenediacetamidine dihydrochloride. 

Still another class of linear polymeric basic 
nitrogen compounds of general usefulness in the 
compositions of the present invention are the 
linear polymeric guanidine salts wherein the in 
tralinear guanidlne groups are connected by bi 
valent hydrocarbon or ether interrupted hydro 
carbon radicals, of at least four chain atoms, 
the remaining valences of the nitrogens being 
satis?ed by hydrogen or alkyl radicals of from 
one to seven carbon atoms and the acid of the 
salt has an ionization constant of at least 1X 10-" 
These generally useful compounds are disclosed 
by Ernsberger and Lontz in their application 
Serial No. 424,822, now U. S. 2,336,605, ?led De 
cember 29, 1941, and include, polydecamethyl 
eneguanidine hydrobromide, polymeric hexa 
methyleneguanidine hydrobromide, polymeric 
decamethyleneguanidine 
meric dodecamethyleneguanidine hydrobromide, 
and polymeric octadecamethyleneguanidine hy 
drobromide, , 

A' further class of these linear polymeric nitro 
gen bactericides is that of linear polymeric iso_ 
thioureas wherein the intralinear isothiourea 
salt groups 

“where R and R.’ are hydrogen or alkyl groups of 
from one to six carbon atoms and X is the anion 
of an acid of dissociation constant of at least 
1x104. and separated by bivalent organic radi 
cals such as hydrocarbon or ether interrupted 
hydrocarbon radicals of at least four chain atoms 
whose free valences stem from only singly bond 
ed carbons, These generally useful compounds 
are disclosed in Hunt application Serial No. 
437.091, now U. S. 2,347,827, ?led March 31, 1942, 
and include polymeric S,S'-hexamethylene-N,N' 
hexamethylene diisothiourea hydrobromide, 
S,S'-hexamethy1e_ne-N.N'-hexamethylene diiso 
thiourea ' hydrobromide. S.S'-hexamethylene 
N,N’-decameth_vlene dlisothiourea hydrobromide, 
S,S'-decamethylene-N,N’-decamethylene dilso 
thiourea hydrobromide. S,S’-he_xamethylene 
N,N'-p-xylylene diisothiourea hydrobromide, 
S,S'-decamethylene-N.N'-p-xylylene diisothio 
urea hydrobromide, S,S'-p-xylyiene-N,N’-hexa_ 
methylene diisothiourea hydrobromide, and S_,S' 
decamethylene-N,N'-hexamethylene diisothiou 
rea hydrobromide, ' 

In general, the combinations described in this 
invention are useful for all disinfecting and ster 
ilizing processes or applications. and they are 

i even more efficacious than the mere use of a de 
tergent or germicide in view of their added 
cleansing and penetrating power. There are 
many instances in which mere rinsing with a 

10 

5 
germicide solution is insumcient because of the 
lack of a thorough contact and penetration. In . 
‘addition, the present combinations can be used 
as preservatives for which purpose only very 
small amounts are required in view of their high 
germicidal activity. These applications include 
the disinfection of seeds, drinking and eating 
utensils, milk and beverage ‘glassware, bottles, 
cans, and other containers, wearing apparel, 
laundering equipment, floors and walls, the ster 
ilization of surgical instruments, bandages, 

‘ masks, sutures, etc. and employment as anti 
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septic ingredients for soaps, cosmetics, mouth 
washes, tooth pastes, shaving cream, and such 
cosmetics as face powder, lipstick, rouge, etc. 
The above description and examples are in 

tended to be illustrative only. Any modi?cation 
of or variation therefrom which conforms to the 
spirit of the invention is intended to be included. 
What is claimed is: v 
1. A bactericidal composition comprising a 

betaine‘having, on an annular atom of the betaine 
ring, an alkyl group of atleast eight carbon 
atoms and a bactericidal, water-soluble, organic, _ 
basic nitrogen-containing salt which, in aqueous 
solution furnishes an organic cation having mo 
bility independent of all the anions of said solu 
‘tion and is selected from the class consisting of 
addition salts of monomeric basic nitrogen com 
pounds having attached to the nitrogen a mono 
valent aliphatic hydrocarbon radical of at least 
eight carbon atoms and salts of linear polymeric 
compounds having multiply recurring intralinear 
basic nitrogen groups connected through bivalent 
organic radicals of at least four chain atoms, the 
terminal atoms of which are carbon atoms. 

2. A bactericidal composition comprising a 
betaine having, on an annular atom thereof, an 
alkyl radical of at least eight carbon atoms and 
a water-soluble salt of a linear‘ polymeric basic 
nitrogen compound having multiply recurring 
intralinear basic nitrogen groups connected 
through bivalent hydrocarbon radicals of at least 
six carbon atoms. 

3. A bactericidal composition comprising a 
betaine having, on an annular atom thereof, an 
alkvl radical of at least eight carbon atoms and 
a water-soluble linear polymeric quaternary am 
monium salt wherein the quaternary ammonium 
salt groups are separated by bivalent hydrocarbon 
radicals of at least six carbon atoms. 

4. A bactericidal composition comprising a 
betaine having, on an annular atom thereof, an 
alkyl radical of at least eight carbon atoms and 
a ‘water-solvable linear polymeric amidine salt 
wherein‘the amidine salt groups are separated by 
bivalent hydrocarbon radicals of at least six car 
bon atoms. 

5. A bactericidal composition comprising a 
betaine having, on an annular atom thereof, an 
alkyl radical of at least eight carbon atoms and 
a water-soluble salt of a linear polymeric basic 
nitrogen compound having multiply recurring 
intralinear basic nitrogen groups connected 
through bivalent aliphatic hydrocarbon radicals 
of at least six carbon atoms. 

’ 6. A bactericidal composition comprising a 
betaine having, on an annular atom thereof, an 
alkyl radical of at least eight carbon atoms and 
a water-soluble linear polymeric quaternary am 
monium salt wherein the quaternary ammonium 
salt groups are separated by bivalent aliphatic 
hydrocarbon radicals of at least six carbon atoms. 

’ - '7. A bactericidal ’ composition comprising a 

betaine having, on an annular atom thereof, an 

I 



alkyl radical of at least eiaht carbon atoms and 
a water-soluble linear polymeric amidine salt 
wherein the amidine salt groups are separated 
by bivalent aliphatic hydrocarbon radicals of at 
least six carbon atoms. 

8. A bactericidal composition comprising a 
betaine having. on an annular atom them! an 
alkyl radical or at least eight carbon atoms 

and decamethylene-bmdimemyldecylammonium 
bromide). ' ‘ r 

9. A bactericidal composition comprising N 
dodecylbetaine and decamethylene-bia(dimethyl 

I decylammonium bromide). 

JAMES mom: may. 
JOHN mam: mom. 


