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Staphylococcus aureus, Escherichia coli, and Brevl­
bacterium ammoniagenes, and also demonstrated resid­
ual self-sanitizing activity against Staphylococcus aureus 
and Escherichia coli. Some of the miscellaneous appli­
cations for quaternary ammonium compounds are as pre­
servatives. Lawrence (19.50) evaluated a large number of 
chemicals as preservatives for ophthalmic solution and 
selected benzalkonium chloride at I :5000 and I : 10,000 
as superior. More recently, Stark (1985) used Polymeric 
quaternary ammonium compounds. namely Polyquat, 
for disinfecting and preserving solution for contact 
lenses, ointments, and other ocular medicaments. The 
polyquaterium-1 (Onarner M) has been approved by the 
FDA as a preservative in several brands of contact lens 
soaking solutions at 0 .01 to 0.001% [Opti-Sol't, Opti­
Clean, Opti-Tears, Opti-Free, and Tears-Natural II]. 
This product has replaced benzalkonium chloride and 
Thiomerosal in these preparations. Bernarducci and Har­
rison (1988) have discovered that water-soluble cationic 
polymers (Busan 77, WSCP, Onyxsperse 12S, Onarner 
M), when formulated in an aqueous medium with on~ 
or more nonionic surfactants, provide stable, isotropic 
liquid laundry detergent and sanitizer compositions hav­
ing good detergency and bactericidal properties, and in 
addition are less irritating to the eye and practically non­
irritating to the skin. . 

Like et al. (1975) examined a number of compounds, 
including a 50:50 mixture of alkyldimethylbenzyl am­
monium and alkyldimethylethylbenzyl ammonium chlo­
rides, as preservatives for cosmetic oil-in-water systems 
using amine oxides as emulsifiers. At 1000 or 2000 ppm, 
the quaternary ammonium compounds reduced the mi­
crobial count of the cosmetic system inoculated with bac­
teria and fungal spores from an initial count of several 
million per ml to less than 10 per ml over an 8-week 
incubation period, including a reinoculation after 4 
weeks of incubation. 

In another instance. as a fungistat for exterior latex 
paint films, Ramp et al. (1966) demonstrated that alk­
yldimethyl ethylbenzylammonium cyclohexylsulfarnate 
at about a 1% level in exterior latex paints would produce 
a paint film resistant to attack by fungi. In another in­
stance, as a moth-proo6ng agent for wool fabric, Tolygesi 
et al. (1971) concluded that tricaprylylmethyl ammonium 
chloride was superior to all other quaternary ammonium 
compounds tested for this purpose. Both compounds ap­
plied to wool fabric at 0. 15 to 0.40% add-on levels pro­
tected the fabric from the black carpet beetle and the 
webbing clothes-moth larvae. 

MODE OF ACTION 

The earliest accounts of the quaternary ammo'1ium 
compounds related antimicrobial activity to chemical 
structure by utilizing homologous series of quaternary 
compounds and noting the effect on antimicrobial activi!)' 
offered by variations in structure Oacobs, 1916). 1111, 
method of collecting information on the antimicroqial 
attributes of a quaternary compound is constantly el!'• 

ployed to determine the most effective structure that 
may be used as an item of commerce. Beyond this pur­
pose, this method contributes little to our understanding 
of the basic mechanism of quaternary ammonium com­
pounds as antimicrobial agents. Although the mode of 
action has not yet been completely or definitively de­
scribed in detail, there are well defined and accepted 
steps explaining the mode of action of cationic di~infect­
ants or antiseptics as reported by Ikeda and Tazuke (1985) 
and Franklin and Snow (1989). Many techniques have 
been used in elucidating the mode of action of antimi­
crobial agents. Once the primary site of action is estab­
lished the overall effect of the drug on the metabolism 
of microbial cells can oflen be explained. The most im- • 
portant site of adsorption is the cytoplasmic membrane. 
Spheroplasts or protoplasts lacking the outer cell ~ 
layers will bind the cationic antiseptic and may be lysed 
or damaged. Adsorption by isolated cell membranes can, 

be demonstrated. 
• 1be.e,tent of killing of the bacteria is governecj by ijve · ' 

principal factors: (a) Concentration of antiseptic or dis- , • 
infectant; (b) nature of bacterial cells and density,(c) time • 
of C:Ontact; (d) temperature of medium; (e) the pH; ana , ·.' 
(0 the presence of foreign matter. _ 

The adsorption of a given amount of the compoun,fi. . 
per cell leads to the killing of a definite fraction of th<! ; ; 
bacterial population in the chosen time interval. The 
lowest concentration of the antiseptic that causes death 
of the bacteria also brings about leakage of cytoplas.mic 
constituents of low molecular weight. The most-imme­
diately observed effect is loss of K• ions. The increased 
permeability is a sign of changes in the membrane that 
are initially reversible but become irreversible -ori pro­
longed treatment. The necessary characteristic of an an­
tiseptic is its bactericidal action, but there is often a low 
and rather narrow concentration range in which its effect 
is bacteriostatic. At this low concentration. certain bio­
chemical functions associated with the bacteria mem­
brane may be inhibited. In the presence of a higher 
concentration of antiseptic and after prolonged treat­
ment, the compound ust141ly penetrates the cell and 
brings about extensive ill defined disruption of normal 
cellular functions. The primary effect of these antiseptics 
on the cytoplasmic membrane is thus established beyond 
doubt, but secondary actions on the cytoplasmic proc­
esses are less defined and may vary from one compound 
to another. 

A review of the most reliable evidence on the mode 
of action of cationic antiseptics suggests the following 
generalizations: 

I . Adsorption of compound on the bacterial cell sur-
face 

2. Diffusion through the cell wall 
3. Binding to the cytoplasmic membrane 
4. Disruj>tto11 of the cytoplasmic membrane 

' 5. Release of K• ions and other cytoplasmic constit­
uents 
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6. Precipitation of cell contents and the death of the 
cells 

It is well known that the bacterial cell surfaces are 
usually negatively charged, and then that adsorption of 
polycations on to the negatively charged cell surtaces 
(process 1) is expected to be enhanced with increasing 
molecular weight of the polymer due to the increasing 
charge density of the polycalions. The binding of poly­
mers to the cytoplasmic membranes and its disruption 
is expected to be facilitated by increasing the molecular 
weight of the polymer and by increasing the amount of 
the bound polymers to the bacteria cells. To examine 
this hypothesis llceda and Tazuke (1985) studied the effect 
of MW of the polymers on lysis of protoplasts, which are 
bacteria cells freed entirely of cell walls, so that the 
interactions processes l (adsorption) and 2 (diffusion) of 
the polymer with the protoplasts can be left out of con­
sideration. The amount of cytoplasmic constituents re­
leased from protoplasts and from intact cells of Bacillw 
subtilu was measured at 260 nm after exposure lo frac­
tionated samples of polymers of various MW. Lysis 
of protoplasts was clearly enhanced with increase· in 
MW of polymer[poly{n-butyldimethyl[vinylbenzyl]• 
ammonium chloride]}. A bell-shaped curve relationship 
of the activity to the MW of &actionated polymer was 
observed In the case of intact cells of B . .rubtilu. Becawe 
separate experiments have shown that release of cyto­
plasmic constituents from intact cells correlates well with 
the death of the cells, these results support the concept 
that the mode of action of the polymeric biocides is dis­
organization of cytoplasmic membrane followed by rup­
ture of membrane, leading to the death of the bactena 
(Franlclin and Snow, 1989). . 

Ikeda and Tazuke in 1985 reported an optimal MW 
region of 14,300 for the 6,6-ionene bromide with anti­
bacterial activity with minimum bactericidal concentra­
tion of6.6 ppm to 10 ppm against Staphyloc=• aureu.r. 
The same workers reported that polymeric biquanides 
of MW U,900and poly{alkyl[C,-C11]dimethyl(vinylben­
zyl]ammonium chloride} of similar . MW exhibit better 
bactericidal action against gram-postllve lhan gram-neg­
ative bacteria. The poly{dodecyldimethyl[vinylbenzyl]­
ammonium chloride} was the most active at 0.5 ppm 
against Staphylococcus aureu,, which _s uggests _ t_hat 
hydrophobicity plays an important role m bactencidal 
action . 

A primary consideration in examining the mode of 
action is the characterization of quaternary compounds 
as surtace-active agents , or surtaclants. These are ade­
quately defined by James (1965) as compounds with a 
structural balance between one or more water•attractmg 

. (hydrophilic) groups; depending on the nat~r.e of the 
charge or absence of ionization of the hydroph1hc group, 
they may be classified as anionic, cationic, _or ~onion1c. 
Quaternary ammonium compounds are cationic surface 
agents and possess such properties as a reduction of the 
surtace tension al inlertaces upon absorption; a ready 
attraction to an absorption on surfaces possessing a ne-g-

alive charge such as wool, glass, protein, and bacteria; 
the formation of ionic aggregates or micelles with attend­
ant changes in electrical conductivity, surtace tension, 
and solubility; a precipitation, complex formation, and 
denaturing effect on proteins; and an inhibiting or stim­
ulating effect on enzyme activity 0ames, 1946). 

With these demonstrable properties for cationic sur­
factants, ii was natural for some investigators (Cowles, 
1938) to attribute the antimicrobial activity of quaternary 
ammonium compounds entirely to the presence and 
amount of surface activity. However, this obvious expla­
nation has been refuted (Cenhenfeld and Milanick, 
1941; Hotchkiss, 1946). 

An excellent presentation on the mode of action of 
cationic surtace-active agents on microbial cells was given 
by Hugo (1965). The concepts concerning the mode of 
action of surface-active agents on microorganisms may 
be divided into five broad categories. 

1. Effect. on protein. See Putnam (1948) for protein­
denaturing agents, Khun and Dann (1940) for enzyme­

. disrupting agents. Quaternary ammonium compounds 
are surface-active agents and will denature protein or 
cause dissociation of an en'zyme &om its prosthetic group. 
This effect is usually caused at concentrations much 
higher than those which are lethal lo the microbial cells, 
and ii is unlikely that this effect is the primary cause of 
the antibacterial activity of surtace-active disinfectants 
except at high concentration. 

2. Effect• on metabolic reaction.,. See Baker et al. 
(1941) on the aerobic and anaerobic respiration of glucose 
by a variety of bacteria and Ordal and Borg (1942} on 
the o,idation of lactate by Escherichia coli and Staphy­
locOCC1J1 aumu. Attempts have been made to relate in­
hibition of metabolism with inhibition of growth. Such 
a correlation has been observed at high concentration, 
and almost any degree of agreement or disagreement 
may be demonstrated depending upon the enzyme sys­
tem chosen and the test organism. It can be expected 
that those enzymes located in the cytoplasmic membrane 
will be the first to be affected. Penetration of the cell 
will follow, and cytoplasmic enzymes will then be inhib­
ited. The enzyme inhibition is not the primary or main 
lesion caused by these compounds. A specific detergent­
sensitive enzyme does not exist or has not been discov­
ered. 

3. Effect, on cell penneability. See Armstrong (1957) 
on cytolytic damage and phosphorus loss and Scharff and 
Maupin (1960) on membrane damage and loss of potas­
sium. The cytoplasmic membrane is probably the or­
ganelle most sensitive to surtace-active agents within the 
cell of bacteria and yeasts, and the alteration in the sem­
ipermeable properties of this structure ~n lead to_ leak­
age of metabolites and coenzymes and d,sturbance m the 
delicate balance of metabolite concentrations within the 
cell. This lesion may be a major contribution lo the death 
of a cell and cu.use nn apparent loss in cnzymic activity 
due to the loss or dilution of cocnzymcs or substrates. 
There is n well es1t1blished relationship between cytolytic 
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action and surface tension. This lends support to the idea 
that cytolytic damage may in fact be the primary lesion 
caused by surface-active substances. 

4. Stimulatorv effect of the glycolysi.s reaction. This 
is suggested by the work of Strickland (1956) and Bihler 
et al. (1961). This reaction is of interest, but because the 
effect is elicited at concentrations well below those which 
are antibacterial, it cannot be considered of signi6cance 
for the antibacterial actioR of surface-active agents. 

5. Effect on an ·enzvmatically-malntained dynamic 
membrane. This is offered as a $pecUlatlve theory by 
Newton (1958). Results to support this interesting hy­
pothesis are awaited. This concept of the dynamic cell 
membrane enzymatically maintained could well be the 
detergent-sensitive enzyme, which as it was staled be-
fore does not eaist. · 

Jlugo bas selected the effect on the cytoplasmic mem­
brane con1n>lling the cell permeability as the mode of 
action for quaternary ammonium compound germicides. 
This, he feels, is most consistent with the data pfesented 
to date, and itis well accepted (Franklin and Snow, 1989; 
Ikeda and Tazuke, 1985). 

REFERENCES 
Al&emori B. V,, et II. U151. Todcity studn on A~lmetbylbe•1ylan11nonham 

~ - ID rat:1.d dop. J. Am. Pharm. Assoc., 40, 113-267. 
AmL.w,. J.I<., .. ,I, 1981. Qw,..,_,, ............ ,..,,.i,-n. U.S. P.,_ ......... 
ADtoud,a, J. H ., aad Tauer. W.S. 1981. All'dd,al and 1Mitiztng propertM, cl 

Anudde. ,'ppl. M--• acei m-ollO. 
Arautr-,. W.McD. 18157. SurfaceKttw..-.udoeUuarmetaboksm. L Tho .....,., ___ oo lbep,od-ofoddoadof<Wbond .. klo 

hfbuon,....._Anh.--. . 71,1,37. 
Al&nMlt, J. JQU. OtOlode elDcll fl qu.atenwy ammonium o.:npo111acb. Acta 

Otol,,yap .. 11:J, ffl-41. 
Babbl, M ., et al. Jn. Salts ol ~..,..1ooqulnaldlnlum ("'De­

qudu.1; a new .unaobi&I apat. J. Phanl. Phanl.col., 4. 11~119. 
a.br, z., Haniloe, R. W., Md Mdltt, 1 .F. 1941. Action cl 1y11thetkdetupnts 

oe the metalaotilm a(hecteria. J. Esp. Med., 73, S&--271. 
Bemoa, R.A. , etal. ltee. T.--tafamad:liadcnutituwtth DiapettM. J. 

,-. .. 34, 411. 
BnYoa, R.A., d al. 1M7. A new treatment ro, diaper rub. J. l'cdJatr .• 31 , 

3!8-374. 
-O.J., IOa1,E.C,.Sb,t,bo,R.1'.,oodl!obolll<.C.R. l964. Qu1,nwy 

unmoniua1 pn:oicide. U.S. Patent 3,140,976. 
Bnu.rducd, £ ., Md H.,,.,., ~A. 1988. IIOtropic lauodry dete-rpntl oon• 

U11a.1D1polynericqi.aeraa,y&lllffl0Nu., salb. U.S. hlnt4,7M,3!7. 
Blh&er, L. Poothstela, A., Md ~ler. L 1961. The iaechanil111 of 1UllWIUocl rl 

urobk: l'enoeataUoa ln )'fflt by a QWtfflWY 1111moalum dete,aenl '"°""""'· Plwmm., a. w . • 
Blanl, J.H., aod Coolid&e, M.H. JQSO. Oep,rmios the cutueou• 1unltt. I. 

Quaiemuy unmoalum c:orapounda. J. Invest Dmnatol., 15, 249-2.18. 
Roya-, J.W., and Sant-,0. E. 1974. Polymeric quateru,y ammonium cxn• 

pounds and rHthoch b- mu:in111111e. U.S. Pamat 3,784,529. 
Bn:ichure, 111151. "Dedqu&al 222" Bril:uh Hyd,,)lopa] Corporation, Deft' Park 

Road. s. w. 18 Loodo.. 
Brochure. 1987. Mffl)UOdde L LHD. MerPan Chem. Consultants. Mkldlti­

town, NJ 07743. 
lkod:iure. Bardac 22, Bardac 20:SM , Barquat •2.50. l..onu, Inc. , Fair Lawn, NJ 

07•10. 
Brochwe. 8TC8'.Z4, BTC 2125M , BTC 1100, hothanQ, 8TC81t, OuMefM, 

Ony,lde 3300. S ..... Co .• NorthBeld, IL 60093. 
Brodiwe. Hyamlne l~X. Hyamlne 2389, Hy1mlne 3500. Loaz.a, Inc. , F9'r 

Lawn.Nf0'74l0. I 
Brochure. Roo0III MC-14. Sterwin Chem., Inc., New Yo,k, NY. 
Brownina, C.H. 1926. Summary: Hperimmtal 1t1.Klin In tuberc.lo.11. 8,. Med. 

..,.,,!;,i_::tr.:· .. Cohen, J.B., EUln..-h, S., uwl Culbnn .... II. 1816 . .l.n-
tuepdc propertW11 o(d,e amino derinlfves ol 1tp l• and anilqul noUne. Prw, 
R. Soc. Med .. /001 , 293-:125. 

I 

Browmn&, C.H., Cobm, J.B., Gaunt, R., and Calbnnlen, R. IIIU. Rdauoaship 
briwet-n mtbcptk: acUo• and cbe•k:al oonslituUon with 1pedal refem,ce 
to eo•pcMIOds ol the pyridine.; quinohne, acridifte and pbenuine seria. 
Proc. R. Soc. Med., 938. 329--388. 

BIICUMD Labontories Broclaurn. 1187, 1977, 1973. WSCP For Alpe Control 
In Swtn11nin1 Poob. WSCP For Cool-C Water T,.....eat. CDQ, Blllm 
77. Buc:kmM IMJI, lac. . Memphis. DI 38109. 

Bv.,p,. A. 19fi0. lilrdklnol c~ Volwaes 1 and I . New YOB, lntertdeace. 
Butler, C .8 . 1986. Water d •ble quaternary ammonhn pol),iten. U.S. Patent 

c.!:~-~ffl. Method..dc:ompo1ltionfor1UUtatioDol111prfactorin. U.S. 

ee.!~•;_' ::~l'\ln•n nut Zq,hirol. Fomdlr. 1\er:. 4. M~l50. 
Cowie,, P.8. UQS. The prmiddal pc;l"A'ef of IOme alcohols b- Becteriu111 ty• 

ptM>lum and Staphylococau aure1.11, and Its relation lo ,urface lnlion. Yde 

cr.-t ~::S.~6~' ~=.· the salety .. MUment ot'beuetbt>Num chloride 
ud •ethylbeuethonlum ddoride. J. Am. Coll. Toaoc:ol., 4(5), 66-106. 

0.Nxf, M. W. 1949. Quaternary ammonium c:ompoui:HU. • review. Soap SaaiL 

eu~A.~:!:~~:.1~ , T.J., aod We«enu, W.F. la86. Alll-
ybeuyldimethylamnKlllium chloridn--e; cocni:anUve stYCly oltbe odd and 
evend.aia homolopn. C.S.M.A. Proceedinp oltbe53rd Auual Meetial, 
Pf. lOZ...113. 

Cybuldd, ?.a 1964. OctenninaUon o/ benzalkoaium chloride by P' ~ 

..,..,,,., J . ........ Sd. , 73, ·--•= 
Daaud, N.N., Dickboo.. N.A., Cilbert, P. 1983. Antimicrobial actMty and pl,~....,....., ,1....,. ,lkyldhneth,0,.-u-1um cl,lo. 

rides. Microbios, 37, 73-85. 
Daoud, N.N., Croob. P.A., Spc:M. R. , udCilbert. P. 188:l. Dmn:ninationrA 

benzallmnham chloride by CM111k:al ionb:adon mu1 spectrotcopy. J. Purm. 

~ fi.~2:;yoer, R. D. 19.54. Quaternary ammoaium compounds &om 
~ alpe control in industrial ooolina system.1. Ind. Elll­
Oe111. . 41. 2.M-157. 

Dime., C.E . UM8. ~ttnary -,s,mooium compound,. A new tedlllique b­
tM lhtdy orthd, b.ctmddaJ actiol'I and the results obtained with Cetayalon 
(oatyl trhoethyl anuncnlurn bromide). J. Hya .• 47, 271 . 

Oellennevia., P. L , ud Bode. L H. 1'150. 1.4-but-t-yne bk-quatenwy ant• 
monlURI halkles. U.S. Patent 51:,525,778. 

OHoro, R.D. March 1818. New gtttention ot'b6o&op::.lly active quateni.&ria. 
Soap O.Cm. Spcdaltta, 47-52, 8&-88, 81- 92. 

Domap. C. Ut38. Prt-wmn& and dbinfecun1 media. U.S. Patent 2.108,7&5 • eo-., C. 1935. Elne 11eue k1use Yon Oisinkli:Uorumlttela. Duda. Med. 
Wodt,endir., 61, 829-832. 

O.bio P.1. ,ad levy 1.J . 11181 . H;p p-.,.._ Aq- E,d....,_ Cl,..,. 
rutoc,aphy of p,lycialioas on• hydrophil ic pl column. Poly,M« lwprtnb 
22. 131-ll-4. 

Dubois. A.S., and Oibbltt, D.O. 1946. ~ lnlueec:-eolsurface active cat1onk 
pnniddesontheb.cterialpopulauonolmilk. J. M~Tech.ol,8, t:e0-168. 

D11011, C.C. 1936. A inilhm, olhip molecular alkyldlmethy~~ID 
t~de, u an ulilepllc. Proc. Soc. Esp. Biol. Med., J.S, 42'7-di. 

Epton, S.R. UM7. A rapkl method of IAllysb b certal• surface active •&eati. 
Nal:ure, J60, ~796. 

Emktne, A.M., Carin, M.H., Rolemttln, L, and Chesbro. R.M. 19:58. Orpnic 
ammonium Wt1 ollignln add,. U.S. htmt 2,850,492. 

FIIU', C.M., Chane, S.L, Taylor, M.P., aod W-memu, M.A. 19'5. O..ttuctioo 
d waterbome cysts o/ Eotamoeba hi,tolytica by synlheuc deterpnts, Am. 
J. Public lleakh, 35, 22&-232. 

Ftderal Rq;1ter, 1969. Part 121-Food addklveti; Subpart F-Food lldditiws 
resuhln1 from contact with t'OIIWnen or 1qulpmtnt and bxl addiliws 
otherwise alectinc bxl. ll/t6/l~; Fed. Rel, :Wll7, 18S56. li/1311869; 
Fed. Rea. 341138; 19655. 8.19 197•; Fed. ftes. 391155; 28M7. 

Finnep,I , J.K. , and Dk:nna, J.B. 1954. Tosldty of' ql.6ateruriel. Soep San.it. 
Chem .. JtX2,), 1•7-153, 157, 173, 17$. 

Pitilliip, O.G., and N~hoe, A.A. 1948. Chronic en.I toddtiet of 1urfac.e actlw 
tipftts. J. Am. Ph.um. Anoe. , 37, 19--32. 

Pl'llnkli•, T.J., ud Snoo#, C.A. 1898. B~t'l of A11fnkf"HIW AcfkHI. •th 

,:,;:: ~~~C: :!ei:! b the senniridal trntfflfflt of dairy 
wen•II• J. l'llk Technol ., 6, IIC>-119. 

Preelander, 8.L, 1940. Bactef'Utatlc action of variou1 wett1n1 apnts upon 
~ ol 111betde '-ii.II in Yitro. Proc. Soc. E,p. Biol. t.ted .• "· Sl-53. 

P ednwt, II., VoUn. E .• i.nd 1Auman11, 0 , 19&8. Tt":nnlnal dhln£ttUon In boi-

l 'pllak wtl~ qualttn10' ammonium compounds by u• or 1 1pn.y-fos tK'h• 
I / ...... Appl. Mlm>hiol., /6(2). W-221. 
Fukon J,D., et al 19'8, CenniC'idal 1ero1ol1: Oiso m loo ol lnve1t\,ption1 In 

de-rt~m~t or• liquid ICU ,ennidd1I aeroiOI fon111.1li. Soap Sanlt. Chem., 
11. um, 1157, 1S1. 

••11•~=~~{,:~ ~=:~•J·n,~~ ~~•=: ~~e;::t;~:. sail 

SALVACION: IPR2024-00711
EXHIBIT 1023 PAGE 000042



 

Cen!WO, A.R. (ed). 1'185. Antimia-obial dn,p. I• ftnli-,:to,i', 1'9.r-«UNcal 
.sew.-,_ litheditioo. Eaton. PA. MOP'ublishing. pp. ll~llfllt 

~ . L . and Milank:lt. V.E. 1941. Badit-riddal and bactffl0$tatic prop­
ffties of swface tf"IUioadeprusants. Am. J. Phann .• JIJ, 305--J26. 

~ - L. and Puktria. 0 . 19-tl. S~olh)-dropn ion CCWlttn­

tntion ill tht t\-ahaatioo of the b...-teriddal &irnty ol 1urface tntSoQ 
drprffs.ants. Am. J. Phann., 113. 306. 

Gboth, M. 1986. E&d of variouJ pua,M'ten on tM bioloclal act:Mties ol 
polymmc drup. Poty~r Matmal Sd. Ena. ACS . 55, ~m. 

Cboah. M. 1988. S)"tltbetic macrocno1N:u1es u potmtial dwrnotbenpe-utic 
ac-t:1. Paly,nn- N-,,, 13, 71-77. 

C~ .. ':'~""""' TomlooofC-"'"' r...i-. B,ltinoott. 

Coldstria. A., Arooow. L . and Kalman, S. M. 19'i4 Prindpks of dru1 action. 
la StrllCf'W'e--AcddfJ ~ - 2nd edition. N- Yorli.. John Wiley&: ..... 

Cood, R.M., Liao. J.C., Hook, J.M .• ..d l'luJ<o. C.L 1987. Colorimetric de­
tenraiMtiaaolap:,1)-..nicquatttlW')'unmoniumantiminobial~I~ 
in an opbtWmk solution. J. Assoc. 08'. Anal. c:bt,n. , i'0(6), ~-­

Gren. H. A.. MfflUQI., J.J., md Pm-om., A. N. lffl. Mlnob6oddal pol)'mttic 
~ ~ compounds. U.S. Patent 3,874,870, U.S. html 
3,929,SlfilO. 

C.-. H.A. . Mffiaoos,. J.J., and Pru'OCd. A.N. 1977. Rudomly temiinliled 
capped polym,en. U.S. Patent 4,027,Cl'lO. U.S. Patent 4,036.fi. 

Creea. H.A., Merianos., J.J., aad P"1'0Cd, A.N. 1982. Antimittob6al, c:owetk 
ad Wllll:e.- batiaC k:lnew polymfflt' compouods. U.S. hit-at 4,.m,MO. 

GrMG, ff .A. , Mmano&. J.J .• and Pftrocri, A.N. 19i8. RMdomty terminated 
._.f poly-,. U.S. htcat 4,001.113. 

Creonw. O.F . md Petnx.d. A.N. 1980. FOffllulaitine quremwy deantt dbin­
itdaats to meet EPA requinmeets. Soap CohMt. a.en.. Sptt .• 8.~ . 
61. 

Cu.tm.. A.F .. and Shapiro. R.L IIM6. A bactttic.idal cktnpnt b eaotin1 
......... J. /laderiol.,5!. - . 

Harpn.. H.H .• Maputt. C. H .• andMilltt. W.H. 1946. Cetylpyridiniumchloride 
• a cutaneous srrmicick in IMP' suflttY .. Arch. SW'I, . 52, 149-159. 

Hamcll. C .• .cl Oaytoa, J. M. 1973. Upophilk chancter and bioAop::al activity 
o{ drup U: 11w parabolic case. J .. Phann. Sa., 62, 1-21. 

ffaluch.C . andFujita. T. 1964. AawthodofthecornlatOlofb~ICtivity 
-t cbeaaical ltr\lc'tUr"e'. J. Am. Chem .. Soc., 86, 1616-1626.. 

fhrtmann. M .. 1929. Qua&fflW'Y ammonium compouod and pn,,ttSS of maldns 
same. U.S. Patrnt 1.737."58 .. 

JiartmMA, M. , aod l'.acl, H. 1928 .. SaureXikn. Z. Apww. ClwN •• 41 . 127- 130. 
tlaadet'. P.H .• Cnwbd. R.H .• and Claru. P.H. 1963. wmliricbl qsing of 

,id<.....,_ Soop Chem. Spec .. 39(2). 80-81. 84, lf7, 106. 106. 110. 
Honnmc. H. UDS .. Z,q,hi,ol, rin M\le'I Di1iJrktionsmittel.. Z. lmminitarts-

..:.•R.i. 
1:~J.Slbe UIUtt ol the Mderindal action ol ,urface-cti,·e 

H~j-~::-t::M~-;.!YJ~~. J.R. 1966. BacteriOl~tic, ~n-
gi,tatic, aoda.Jsjst&ticacfu-ityoflattyni1rocencompounds. Appl. Microbi,ol., 

Hu,:,.~~
9
RmseD, A. O. 1980. 1Mr..w:nifnl Al~. Odinl, 

BiaweD Sontiic. 
Hup,, W.8 .. 19165. Some aspttts ol the actiotl of cationic lt.Uiate-active ACCnls 

on microbial cells with 1pecial refe-rmtt' totbrir action on rnrymH. S.C. I. 
Monocnph No. 19. Su,fau-Adiu Ar• 111 Uicrobfoloa London. Soc. 

Hw,<:i'.'C:J~i~.-:::-uaternary ammonium compounds . U.S. Patent 
3,079,435. 

I~ ~~HtriaJandadT:•J ·~~I= :'J";.~~rz 
croups:- Antim6ttob. Asenu Chemothtt .• 26, 139-144. 

Ikeda. T., Tuuke, 5., and Sumki, Y. 1984. Biolopcally active polyca1ion1. 4. 
Syathnis and antimicrobial activity ol poly{lriallcylvinyfflrylammonium 
d,loride,j. M"'"'"'°'. Cb,m., l&S. 869-876. 

11,da, T .. ...t Tuuk, S. 108.S. Biocid.l pol,atio,,. Polym. Pttp,., lll. 226-227. 
lltcda, T., and Tuulce, 5. 1983. Biolop:ally active pofycaHoru; anlimim>bial 

actMties ex polyttrialltytrinylbeuylammonium dakwidesl type polycations. 
Macromol. Chem. Rap6d Commun .• 4, 458-461 . 

Jambs, W.A. 1916. 1'he bKtrridd&I p,oprrties of the qualemary Wu of heu· 
methylrndrtramine. I. The problem of the fflC°molhen.py of aperimen~ 
Mderial inliectbu. J. Es:p. Med., 23. 563-568. 

1~:~~~~=1~· t!!!;i ~ir:~hew~1e!:::;i:!: 
· tetrammoaium Wu derived thttclrom. J. Biol. Chem., 20, Me-6&1. 

Jacobs, W.A., aod Hddelberger, M. 1915. The qualenwy &al ts of heumelh• 
yknetetn.mine. II. Monolwoc,matttylberu:ylamine• and IMi, heume1hy• 
lenektraminlum salb. J. Biol. Chem., 20, 68.S-fJ9.I. 

Jacobs, W.A., and Hridelberger, M. 1915. The qualemary Wu of heumnh• 
yleneletn.mine . Ill . MonohalogenacylalNI aromallc amlnu ind their 
heumethyleneletramlnium a.alts, J. Biol . Chem., 21 , 1~143. 

Jacobi, W.A. , aod Heidelberger, M. 19IS. The quaternary W11 of Mumeth­
ylenetetnmine. JV. Mon~ted 1lmple amine•. ureu , urethanei, i nd 

QUATERNARY AMMONIUM ANTIMICROBIAL COMl'OUNDS • 153 

the heumethyleoetetraminlum u.lts derived theftfrom. J. Biol. Chem. , 21 . 
145-152. 

Jacob.. W.A. , and Heidelberger, M. 1915. The quaternary u.lts ol bcumeth-

~~~~~ ~ 
403-437. 

Jacobi, W.A .. and Heidelberser, M. UU5. The (l'Wemary ammoa.lum s.alts al 
bcumethylendttnmlne. VJ. Huopnethyl esters and ethen and thew 
hrumethylenelelnmlnlum &alts. J. Biol. Chem., 21 . 439---t53. 

J~~~=-M~l~l=n i~:::~~~..=icof~ 
tbrir heumethylffletietnminium uJu. J. Biol Cbrm., 2J , 455---tM. 

Jarobl, W.A .. and Heidelbttser, M. 1915. The quaternary salts ol beuineth­
ykaetf'tl-amioe. VUI. Mutt'tlaneous swbstanon rontai:Din& ~ 
bound~ and the heu.methyleoetntraminium saks deriYed tbermom. 
J. Biol. Cllem., 21 , 465-475 

Jambs~-~-!~~~.-:t=:~;!.!:e~~,L: 
betwem constitvtion Md b.ctertal ..-ta in the subltituted beazylbe»­
methy\eDdraminium ..tts. J. £.q,. Med .. Jl, 561-576. 

)aa,b,. W.A., Hridcn...,.... M., ..J Bull. C.C. IOI&. n,. .....,_ pn>p­
mies al the q....temary salts al haameth~- UL Tlae ~ 
~ t'OII.Stitutilx ud 1-cteriridal action in the~ alts obtaiDed 
&- .............,,1-.....,.i.. J. E,p. Mod .. 23, 577 ....... 

J~o~: .. · 5~~==---:~ i:!.~~·~~ 
pp.3-23. 

Jono.!J~~~oa"r::· ~~~~== 
cwp.niC' matuuls. Chem. Phann. Bull . 34 , 42.IS-4224.. 

hi.par. H.H. , and JCir\. P.F. 1!172. RestfflUzia& contact lenJ tolution. U.S. 
Patent 3.639.Si6. 

1:euel, J.F., and Moon, F.J. l~. EmfflfflCY sterilmtOI of dri~ Wlltel' 
with he~rvpobr c:aUonic aotts.eptk-1. I. E5tctiveons apinsl c:ysts ol Ett--

1Cin1,~ .!'!:~~. Jj. ~~~«:kj~y~~; chem Md 
confuuoa. Am. J. Sura .. JOO. f85...fll8. 

~ . A .. H. M., and Friel E .. L 1963. Grenhouse evaluatioa of ebembls b 
ccntn,I o( powdery mildtwa. Ann. Appl. Biol., 52, 45-54. 

K.lannan.n, E .. C. I&. Hospital inf«tioa and eoYiroruaeatal ~ - Soap 
Cl.em. Spec., 35(3), l01-ll2. 

~ . E.G., and Wri&ht. E.S. 19't6. AD inquiry into the pnaicidal per­
lonnante of qu,ilemuy ammonham disinlutants. Soap Slnit. ~ -. 22, 
l2S-l37. 

~n. M .. and l>ebffl , A. 1963. Anlivinl 1Ctioa of~ Soap. Saait. . 
39. iO. 

l:lun, T.P., et al. 1987. S1nactu~rty relationship& of iooene polymers .. J. 
Polymn Sci. , Pvt A. 25, 87-108. 

louni. H .• et al. 198.5. 'The antimicrobial cb.anc1mstics al quatemuy UIUDO­
n.ium salts. Put Xl. Quantitative stnic:t~vily relatioaship of utiml• 
~253.n-laul')'lpyridinium iodides. J. Antibect. Antifunc. Acmts, J3, 

(ouni, H., rial. 1985. Pat1 X.. Anlim~chancteristicsaadamodcolaction 
ofN-alkylP)'ridinium iodidetaplnst Ed.crichiacoli KU. Bokin Bob.I, JJ. 
~10, 

louni . H .• et al. 1989. Part XJV. Re:laUonshlp betwttn hydrophobicity ofbet­
tmal ceU sutface and dru1 suittptibillty lo alkylpyridin.lum kldide,s. J. Ant• 
ibact . Antifun&- .\cfflU, 17. 119-128. 

Kroc, A.J .• and Manhall, C.C. 19-40. Alk)·ldlmethylbenryl-ammonlum chloride 
for Allit iutiun uf e~tlng and drtnlnn& u1m1ils. Am. J. Public Ha.Ith, JO, 
3"1-347. 

Kroc, A.J .• and Mud.all, C.C. 19-11. Rottal ln the dairy puteurizln1 plant. J. 
Milk Teduiol. , .5, 343-3-t7. 

luhn, R., and Dann. 0 . latO. Uber lninrtseifen U; Butyl-Oc:tyl-1.awyt-, and 
Cetyl-Dimethyl Sul:fon.ium Iodide. Ber. Dbch. Chem. Cu. , 73, 1092. 

Kuhn. R. , Jerdiel. D. , and Westphal, 0 . HMO. Uber lnvel'tlrikn. Ill. Owkyl­
methyl-benzyl-ammonium-chlorid. Ber. Dtsrh . Chem. Cu. , 73 , 
1095-1100. 

Kundsin, R.8. , and Waller, C.W. 1961. In-me leslln& olb.ctmcidal -cents In 
ho,pit,I,. Appl. Mm>biol., 9(2). 167- 170. 

Lawrence, C.A. l95C>. Surface Acffflt Q&,ettrurv A1NnOnf11M Cu1NC-'es. New 
York. Academic Pttu . 

Levy. I.J .. and Dubin, P. L 1982.. Molttular weight db tributions ol cationic 
pol ymen by aqueous se-1 permeaUon rhromatop-aphy. Ind. En,. <:.'Mm. 
Prod. Res On., 21 , 59-6:3. 

Lehn , C .J. , and Vipolo, R.L UM6. Application, of quaternary ammonium 
compound1 In the brewin1 industry. Brewers Dia .• 21 , 41-M. 

Lenhart, E., Petnxrl, A. , and Cardon, R. 1961. Hospital e,·aluation ol muhi­
purp:Ke and slncie•action dbinffflanh. Mod. Sanll. Buikl. Maint. . 5(11), 
27..JO. 

Uni, E.J .• and AnderlOfl , S. M. 1968. Structure•w:tivity rorreb!NlnS lor anti• 
bKteml •&ent1 on p1m -neplive and sram-p01ith·e ~ lit. J. Med. Chem., 
II , 430-40 . 

Lien, E.J., and Penln. J. II . 1976. Eff'ttt o( chain lf-nith upon critital mlcelle 
format k>n and protein hindln1 or quatemaf)' amm<Milum rompounds. J. Med. 
Chem. , 19, 849-850. 

SALVACION: IPR2024-00711
EXHIBIT 1023 PAGE 000043



 

:154 • DISINFECTANTS AND ANTISEl'TICS. A. BY CHEM/CAI.. TYPE 

Uke. 8 ., Sorrentino, R., and Petrocci, A. 1975. Utility of amlne ondet In oill 
water cosmetic systems. J. Soc. Cosmet. Chem., 26, 155-168. 

Manh, O.F .• andTalr.ahuhi, L.T. 1983. Delerminationofbenmlkoolumchloridc 
in 1he pttsence of lnterkrinc aJblold.s and polymeric 1ubstrates by ~ne• 
plw< hip-pe,fonnance liquldchromat0p>phy. J. Phann. Sci .• 72, 521-S25. 

Mallrnan. W.L, and Hanes, M. HHS. The use dilution methm ofte1ttng dis­
in/edanu. J. Bacteriol .. 49, 526. 

Mallmul, W.L , Kivela, E.W. , and Turner, G. 1946. Sanitizing dbbes. Soap. 
Suit. Chem., ll. IJ0..133. 

Mc:Culloc:b, E.C. 1947. Falsedistnfectionveloatycurvesproducedbyquatemuy 
ammonium oompounds. Science, JOS, 480--481. 

McNeil, E., and Clw:,per, E.A. 1961.. Disinftttant:s In home launderinc. Soap 
O..m. Spec. , 38(8), Sl-M, IM, 97-100. 

Merianm, J.J ., Sinilh, LR., ud Weinstein, M. 1977. Onamer M-A MW oos• 
metic ingred.rn,. sec Specialties, 12. M--74. 

Merianos, J.J. 1988. "Structure .:tivity ~latiooships in quaternary ammonium 
11ntimicrobial mm.pounds ... Abstracts. SIM NEWS Supplement, Vol. 38, 
No. 4, S~ SIM ~ Annual Meeting. Chpgo, IL. 

Merianos, J.J. 1986. Unpublished report. Merpu Chemical Consultants, Mid­
dletown, NJ 07748, 21ll 6716925. 

Millel', B.F., Ahn.au. R. , Huber, D .A. , and Klein, M. 19'3. FonnaUon of 
invisible, DOD-perceptible films on band, by cationic IO&pS. Proc. Soc. Exp. 
Biol. Med .. 54. 174-176. 

Mlranol Cl.emic:al Comp.ly, Inc .• Dayton, NJ. Brochure: 1987. Minpol A-15. 
Molher, H.H .• and Howard. F.L 1948. Cationic lsoquinoliae pesticide. U.S. 

Patent 2.,"35,458. 
Mueller, W.S., ~ E., and Fwler, J.E. 1946. Bactericidal properties of 

,ome ,urlace ..... _... J. Dairy Sci., >j, 751-760. 
Nteel, A. 1940, Uebtt die desin&iierende Wirkunc des Blattzephirols. Muodi. 

Med. Wocl1easdv., 315, 970-972. 
Nelson, J.W., ud Lyster, S.C . 1946. 1be toucityofMyrt1tyl-pmma-pkoliniu.m 

chloride. J. Am. Phann . Auoc., 35, 89-94. 
NL Lay-leow, Hupe, M., aad Harrb, A.G. 1986. Direct gas chromalopaphic ~ -t~t 

35
~~posUion ofbenialkoolu1n chlo­

Newtoa, B.A. 1Ql58. Jlw5'fllkCVofC~S•rf.«AcffocBoaenddu; 
8tlt ~ Soddt, Cntt'al /ti~ C.mbridce, Cambridp Uni­
versity Press. 

~~~ih:'~ts~OAC. 1984. Wahington, O.C., Assodation 

05c:ial Methods of Aaal)'fis o( the AOAC. 1984. Dirin/«Mrtt•. 11th edition. 
Washington, D.C ., Auotiatioa of OfBcial AnaJytical Chemists, pp. 5$--72. 

Ordal. £.J., aod Borg. , A.F. UM2. Effect of swf.::ie actiYe agents on oxidatk>ns 
of lactate by bacteria. Proc. Soc. E1p. Biol. Med. , 50, 332-336. 

Ortenzio, LF., Opalsky, C.D,, and Stuart, L.S. 1961. Fac:ton al'ecting tbe 
actiYity of phenolic disinfectants. Appl. Mic:robiol., 9(6), 562-566. 

Palmer, C.M., and Maloney. T.C. 1955. Preliminary tcreening f"or potential 
,lglcido,. Ohio J. Sci. , SS, l-8. 

Penniston, V.J. , and Hedrick, LR. 1945. The )P!fffliddal ef6dt-ncyolEmubept 
and,-chlorine in wahin1 dirty oUJ. Scieooe, IOI, 362-J6.'.l. 

Pwooci, A.N. Unpubli,b,d - · 
Petrncci, A. N., and Clar-Ice, P. 1969. Proposed test method b antimicrobial 

laundry additivei. J. Assoc. Of. Anal. Chem., 52(4), 836--842. 
Petrooci, A.N., et~. 1969. SynergisticbLendsofmierobioc:idalquatemaryam• 

moalum compound.I. U.S. Patent 3,472.,939. 
Petrocd, A.N., d al. 1970. Microbk>cidal quaternary ammonium compounds 

containlnc synergistic blends of alkyl groups. U.S. Patent 3,525,793 
Peu-occi, A.N ., Cl..ane, P., Merianos, J. , and Green. H. 1979. Quatemuy am­

monium anUmictobl.al compounds: old and new. Dev. lndut. M lcrobiol., 
20, 11-14. 

Petrocci, A.N., Green, ff .A., Merianos, J.J. , and Uke, 8 . 1974. The properties 
o( dialkyldimethyl quaternary ammonium compounds. C.S.M.A. Proceed-

Post~ti .°/i~~ ~:~~::r!!~~(!11~:y1!~!h~~l~i
9
~urgery. Am . J. 

Ophdwmol., 29. 1~14<3. 
Price, P.8 ., aod Bonnett, A. 1948. AntilMcteral dl'ttt, or G-5, C-11, and A-

151 . Suflery, 24. 542--554. 
Pru.side, J.H .. and Gregory, V.P. 1956. Chemical treatment oflood waters used 

in secondary oil rtt0very. U.S. Patent 2,733,206. 
Puhle, R.C. IQ.50. Quaternary-type detergent sanitizers on the dairy rarm. Soap 

Sanil Chem., 26, 133-139. 
Putnam, F. W. UM8. 1ne Interaction or protein and l)'tlthetic detergents. Adv. 

Protein Chem., 4, 79. 
Qubno, R., and Foter, M.J. 1946. Cetyl pyridlnium chloride . J. Bacterk>I ,. 52, 

111-117. 
Qulsno, R., Gibby, J.W., and Fole r, M.J. 1946. A neutrallzinK medium ifor 

evaluating the germiddal potency of quaternary ammon'ium salts. A~- J. 
Phann.' J/8, 32-33. 

RahnE!;. 1::i: ~r:~c;: ~ -ry bacteria aK,linll cationic delergenl1.1 P,oc, s;r 
Rahn, C., and Ew:IUne, W.P. HM7 . Quaternary ammonium oompourub. nnu. 

Ram~J:t,~;.,'.'c!.-:t1:!d Kulg, J.C. lll66 pimethyl ,lkyl anuW.u~ 

~~:~bg~:; ;;1'i,,r,~et;:~se~on~e• F,\l7PEf, 

Remb&um, A. 1973. IMolosical activity cl ioftene polymen. Applied Polymer 
Symposium No. 22, pp. M-317. 

Rembautn. A. , Senyei, A.E., and Rajanunall , R. lffl. Interaction ol1'vtnccells 
with polyion,nea and polyioo......,..ed ,u.-. J. Bion>ed. Mote,. Ila. 
Sympmium, 8, 101-110. 

Rembaum, A., and Selegny, £. 1975. r~~• •nd Thdr Appllutloftl. 
Boston, D. Reidel, pp. 187-1915, 131-1'4, 163-174. 

ResuCio!;~i,;'.J:; ·u<:':r'nZ A~'" c°"""""' in CMfflkal Slff• 

Russell , A.O., and Furr, J.R. 1987. Compuative 1en1itivity of'smootb, rough 
and deep rouch strain, ol Etcheridua colj to Chlomwdine, Quateroay 
Ammonium Compounds and DibromopropamidhHt &sethion.ate. Int. J 

Salt , ~..::J ~.;,!!!;:1
~ 1968. The uptake ol a,tyltrimethylo,nmoalum 

Salt, ~1c1:.7 ~~o'.":\i-/o ~ ~-J.';"1:~· .}~tri-
methylammon1um bromide by Escherichia coli and Its dJectJ of cell powth 
and viability. J. Phann. Plwmaco/. , 22, 261-264. 

Samour, C.M. 1978. Polymer drup. Chemtech., Augu,t, 494-501 . 
Sabi, T. 198.1. Sp«trophotometricdetermlnatJonoitraceamountsoiquatenary 

ammonium salts in drugs by ion-pair eatnttion with bromophenol blue and 

s.to.qS'.~t~r\~: ~r!:tnation o1 beazalkonium chlorides by high. 
perfonnanoe liquid chromatography. Bunseki ~. 338. 

Scb.eufele, P.J. 1984. Advances in quaternary ammonium blocides. JAOCS, 61, 
387-389. 

Sdwfl T.C .. with technk:al assistance of Maupin, W.C. 1960. Com:lation ol 
the metabolic effects of benzalkonlum chloride with Its mffl'lbnoe eflecu 
in yeait. Biochem. Pharmaool .• S, 79. 

Schmidt, W. 193.5. Pnlctisc:he eriiwungen mil demneuen Deainfektiommittel 

~ -~-- ~~. iz:~;~!::1
::~ du dilinfektiocumittel zephiroL Z. 

lmmuoltaeuforxh. , BS, 1~199. 
Shay, E.G., and Petnx:d, A.N., 1968. New trends in fabric softener-sanitizen. 

Shay~~~~~s~~~~U::~~.~1:t ~:cl~=-a• 
pertmental chemic=-ls Kif' swimmina-pool disinfection. C.S. M.A. Proceed· 
inp of the 51st Annual meetin&, December, 196', pp. 108-109. 

Shelanski, H.A. Unpubllshed report. 
ShelanU:i, ff .A. 1949. Toility of quate~s. Soap Sanit. Chem., 25(2), 

125-129, 153. 
Sheldon. B.C ., et al. 1985. Quatemuy Ammoaium Croup Coatalnin& Polymers 

Havln1 Antimicrobial Activity. U.S. Patent 4,532,128. 
Shelton, R.S ., et al. 1946 Quatenwy ammonium salts as germicides. I. Non-­

acylated quaternary ammonium ul11 derived &um aliphatic amines. J. Am. 
Ct.em. Soc., 68, 753-755. 

Sberna, B.F. 1966. Slimicidal oomposition and method. U.S. Patent 3,231,509. 
Shibe, W.J . . Cohen, S., and Front, M.S. 195.S. Quaternary ammoftium --,chari. 

nateJ and proce-ss for preparing the same. U.S. Patent 2., 725,326. 
Smith, C.R., et al. 1950. The bactericidal effect CX surface IC.'tive agents Ol'I 

tubercle bacilli. U.S. Public Health Dept., No. 48, pp. 158S-ltl00. 
Sommermeyer, L., and Frobisher, M., Jr. l!JM. Labonl:ary studlel on duin­

Fect;oo of oral thermometers. Nun. Res. , J, 32--35. 
Sotirr, A.L., and Ward, H.W. 1947. Quatenwy &mn10n.ium pnnicidal treat• 

~l~~ute-packed water maiDI. J. Am. Water Works Asaoc., 39, 

Sped., M.L. and Lucas, ~ -L 1957. 1be perfonnance ofa deterpmt-sanitiur 
for milk utensil sanltaliOn in UNupen-ised field tnts. J. Mllk Food Technol., 
20(1).:H>. 

Stark, R.L. 1985. Aqueous antimicrobial ophthalmic solutions. U.S. Patent 
4,52.5,346. 

Stan:, R.L. 198.1. Ophthalmic lolutions. U.S. Patent 4,407,791 
Steinberger, S. llil63. et.e..iaal treatment of Rood waters used in 1ecoodary oil 

recovery. U.S. Patent 3,lll ,492. 
Stevens, LE., and Eckardt, J.I. 1987. Spectrophotometric determination of 

is\~';'~';'.''"'"·I with trypan blue by• dlffeteoce procedun:. Analyst, m, 
SUddaad, L.M. 1956. The Puteur efl'ect in nannal yeast and Its lnhibiUoa by 

various agents. 8iodlie111. J., 64,503. 
Stone, R. V. HM7. A paper test &,r quaternary com paunch. Suutarian, 9, m..205. 
Stuart, LJ., o.ten:do, LF., aDd Freid!, J.L IQS.1. Use dilution con&nnatioo 

lest foe-' l'Clults obtained by phenol codiciml method.1. J. Assoc. OI'. Anal. 
Chem.,;)ri(S),466--480. 

Suzuld1 S., et al 1989. Analysb of benialkonlum chlorides by ps chromatot:• 
raphy. J. Chrun,aiOlnl>l>y, 4113, 188-191. 

Swan, ti., et al. 1949. 'Use of a quaternary ammonium rompound i>r the surpcsl 
r scrub. Am. J. Sura .• 71, U-37. 
Syhs, C. 196.5. Df.dn/«tion a,wl Stnill.zalK)tl . London. Chapman &- Hall. 

I~ Tay~!:·;;.: ~a::ii!·t J~~\.!:-:;:a.,~1 and spa0e deodorant 
f Talgymi, E., Schwartz, A,M., Rader, C.A., and Bry, R.E. 1971. ,.lothproo6n1 

l with amR1011ium quats. Chem. Te.chnot. l, 27-30. 

rrm~~~,~~!•t~~t!:~i~,:~r~1!!~h!~~~:=:1~ 
f I 

,I I I ,1, 
,! 11 , ' r 

I !lllinst Pseudamonu aerutQnoaa. J. Med. Chem. , 20, 1277-1282. 

SALVACION: IPR2024-00711
EXHIBIT 1023 PAGE 000044



 

Tonab, F. 1944. Invert Kllps as disinfedants. IX. Relationship brtwttn b6c.-
1eriddal actions and moleaola, weight J. Phann. Soc. Jap., 64 , 3.'h16. 

Tms~r. D.K. 1947. Froun see. bx:I: Preliminary steps to &ttring. Fishing 
Cu.,Jon., fi6. 

Tlubouc:hi, M .. and Yamamoto, Y. 19&1. Determination or anionic surfactanb in 
presence of cationic by two-phase titraUoa.. Aqal Che• .• .S.S, 583-584. 

Tsubouchi, M., and Mallo,y, J.H. 11182. Differential d.termlnltloo of callonk: 
and anionk: surfactants ln mixtures by two-phase litntion. Analyst , 108, 
6.1&--639. . 

Verdon, P. E. 1961. Eliciency tnts"on a seriell of common slctn antbeptia under 
ward c:ooclitioou. J. Clin. Palhol.,.14, 91..aJ. , • · . 

Wol<emao. R.L., and C..les, J.F. 1,971. Qualenwy omononium 00Sllpound, 
hlViog • bnad>ed chain' ,l;pbalic acid anloo. U.S. Pa1 .. 1 3,5M,9Z7. 

w...,.., R.L, and .T...,..,, G.C. 195(. Elhylbeazyl. lauryl. dimelhyl am-
monium salts. U.S . .. Patrnt t,~.986. ., , , • , 

QUATERNARY AMMONIUM ANTIMIC_ROBIAL COMPOUNDS • 255 

Walk~r. C.E., and ~ambre, ' C.M. 1970. Antibacterial compositions coatainin1 
polymeric quaternary ammonium salts. U.S. Patent 3,491,UU. 

Waller, C. W.-1938. The use of aznidure of cooonutoilderivath-e1as a bacteridde 
In the operating room. Surg. Cynecol. Obstet ,, 67, 683-688. 

Waller. C. W. 1966. Disinfection olhands (edllOrial]. Am. J. Su,._, 109, 691-693. 
Wang. LK., and Shuster, W.W. 11175. Polyelectrolyte delermlnallon al low 

<.'Onl.'entraUon. Ind. Eng. Chtm. Prod. Rn. ~ -. 14, No. 4, 312-314. 
Wetzel , U. 1935. Handt'dbln£ektlon1venuche mlt Zephirol. Arch. ff)'I. Baktn-

iol. , 114, I. . 
While, C.S ., Collins, J.L , and Newman, H.E. 1938. The clink:al use of alkyl­

dimethylbenzylammonlum chloride ('Zephiran); A preliminary report. Am. 

. Wh,/;h~ll:"A.t 1':-:T.:.iua11on of some llquid u,tisepllcl. J. Am. Phann. 
Auoc., :U, 219-221 . 

Zeluler, J., and Gunther, 0 . 1009. Kanndureh Kochen inZephirol. Quart.atnoo· 
Losunsen 1leriUs~rt wcrden? Zentnlbl. Baktmol. , Ona .. 144, 402,..-,W7. 

SALVACION: IPR2024-00711
EXHIBIT 1023 PAGE 000045


