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- ' ' e salts and conpositions of. same 51. DESCRI PTION: o )
gh!rggﬂﬁi(lcg: nf ield The present inventi.on rel at'eﬁ to anti tc)gﬁ:[s?;![ ?Ing(_:g;rpggpg
f t. ormul & NH wherein X is selected fromthe group cons S of ~sorbie”
g']::i éhﬁﬁﬂor rla NH Y phosphanilic acid, .and cornﬁom t |.onslfiﬁgﬁ5a-|r1_?ﬂ aig_d_ .'ﬁ;
‘same ~Abr ¢ pLicdlarl'y, the invention relates to {hese novel T TexTe
zglnfs : 20r gsr?g&é'%ﬁﬁgct e?/i,a-l -der matol'ogi cal conpositions containi ng .t_ he_seht .
saNes,  pr ehRiakliKe aits 1A upt . cal cul ated on 20 total composi ti on -V\_EI% o
'gf frbmpabout 0.1 to %070 -EE@M?'Q‘Tifa,mermre preferably 0.25 to 5% by weig i,
and. st | |  L.mDESCRIrTEdNer ably 0.75 to 2.5% by ‘wei ght. The novel salt .s_dgo-rrpr_; sles |
chl brhéxi deshaicelfie/dr bat"e,_. chl or hexi di ne di n_a! | dl xat_g ._and -c_hI or heXI'-I Iongd as
di\phos- - phahe pragest inyentidnaelatid ty antibliterial toMboLANE Sl iid%orfllgOT Dat e i's errpl _-Oye g os
- the ‘norohydrate while the chl orhexi di ne Z?Hdh'phospham I ate | s_.. (23r5rp yed. a:
"'[ngkglroﬁﬂdar.t Chl or hexi-di ne, nal i'ﬂT@deF'ﬂﬂgzomsiF)EaB' ISI .cpgflegt ‘;‘ng '386%2&“ -
‘aci'd are known in-the-art. Mreover, as is shc 1-U.S.- Patents -3, 960, 745,
?g!sgegrgune 1, 1976, and 3,855,140, issued Decenfeqp, 17,3 4, hce_rtal n 30
chl or hexi dine.salts are |ikew se known. N%::hﬂsa_l 'S. mcl;l '?et' _el Ut amat e :
Slcefvarat oo o ycol - ) TerveheS BGhaL . acate: - samutvrat
succi namat e, nonodi gl ycol-ate, di frahesul pl e, | , a _ .
he ] ' ' ' salts of biguani des,
Slen' sz Commataiiomn L SRS iR ot e
A y . ! { . 4 1 f al A
U S. PdR0eand a@ﬂlﬁ&@‘iaﬂﬂﬁimatbl‘éﬁibﬂﬁbmbéﬁiﬁorg r&;q thékd safts, p m a nt{,lcaltgjat_ed on 20
~ wat er .~ 35totRiremppsitionaysighty efftoerabadt 0.1 510% by WeigR! mée brd a%g%igg % by weight, and still
hl or hexi ’ﬁB-’ef“-lfﬂ.? 78 2ebyteigbbnat e, “acetate, fluoride, ST _
di hy 'aﬁe T8Y3 ggle cemarisa chigieyieinedisarbatshentnrieslidin dinalidixatk eeBtiokaxibinSuipRL ENt
5 hydrog?‘,‘,{%&' "y /e disebatgiisgmplayed a5 shetmeanphaidrateorhethe thilerRexidine
oy d? r

S

#ﬁ ral H.q‘ ﬁ di
3, 976, 1R ighDSIAGT IR Bl %Z%g
conprising a conbi nati.on of do /1™ am noet Y r'
chl or hexi&rhaeouodart t s di gl uconat e, di acetate, dichloride o 07 issued”
monof-| uor gtRsEsidineenalitid sidi phostinsaikasia thd Brbld asia alB MR o 12 fofiBier, ak 35U
January, £3 "Sﬁ’g? -S. Pptents 3860, 745, isshedluhet, Ka7R,iatkd 3)E55M40, iasnﬁ@ﬁéc@rhﬁbﬁﬁ%ﬁ,%r‘?ﬂ ng |
‘am no CR8pexidine s ET??%-""&‘?"@E 'Y!?P‘%ﬁb@éeitSiiwuulJeGehMcalﬂﬁde, g_'hﬂ:pﬁ’at&é&h_ﬂﬂ&e, I--s_su_eqm. :
June 10 ;Jocgfééé;l °§£g§?§§“@& VEF AN EPRAJISIveeten imertaneshiehandieriactate, di-isobutyrate

- ’ u e. _ _

S nitril ot riregekddQeartoxyife Qéi@gahggf'b'iguanides;s’uch as, for example, chlorhexidine, di-D-gluconate, are
-~ ¢ disclosedin U.S. Patent 2,990,425, issued June 27, 1961, as being highly soluble in water. o :
- 35 The oral antibacterial use of water soluble salts of chlorhexidine, such as the gluconate, acetate, fluoride, . 35
- dihydrogenfluoride and thedi hydrogen chloride,is disclosedinU.S Patent 3,976,765,issued August 24, 1976, '
: An oral antibacterial composition comprising a combination of dodecyl-di-(aminoethyl)glycine and
chiorhexidine or its digluconate, diacetate, dichloride or monofi uorophosphate salts is disclosed in U.S. .
Patent 3,932,607, issued January 13,1976, - = TR s : L S
40  Saits of chlorhexidine with certain sequestering amino carboxylic acids aredisclosed in U.S. Patent = 49
' 3,888,947, issued June 10, 1975. Preferred salts include, mono-chlorhexidine nitrilotriacetate, trichlorhex-

idine di-{diethylene triaminepentaacetate], mono-’chlorhexidine-_di-_[N,N-dihydroxyethylamino~acetate],_ :

mono-chlorhexidine N-hydroxyethylenediaminetriacetate and mono-chlorhexidine di-[N-. . .
hyd roxyethvlethyllenediéminetriacet'ate.l._ S_uch sequestrates are disclosed to have greater antibacterial :
45 activity than the 'corre'sponding bisguanido sait (co_r_ife'r.column 3, lines 22 through 42 of the patent). " 45
_ Bis-guanide hydroxyalkane sulphonic acid salts are disclosed in British Patent Specification 815,800.
"Such salts {including the isethionic acid salt, the 2:3-dih_ydroxypropane-1-sulphpnic acid salt, the .
: 3-chloro-_2-hydroxypropane-_1-sulphc')n ic acid salt and the 2-hydroxypropar_1'e.-1 -sulphionic acid salt) are
asserted to advantageously possess high solubility in water. T . -
50 U.S. Patent 3,152,181, issued October 6, 1964, discloses monobiguanides having atleast one alkoxypropyl - 50
. group having from about 1 1t0 19 carbon atoms attached to tl_le_l\_l_" or N°® terminal nitrogen atoms. Such _ _
compounds are said to display exceptional antimicrobial activity and may be employed as the free base or, .
- where water solubility is a factor in their use, as their salts with the inorganic and organic acids (suchas -

E&F- di - (aminoethyl ) gl ycine and -~ - 25

mono and polycarboxylic and suifu r-containing mono and poly acids and acidic nitrogen compounds).
§5 Exemplary of acid salts are the hydrochioride, hydrobrom ide, sulfate, phosphate, borate, phosphite, sulfite, . 55
- sulfonate, nitrite, carbonate, nitrate, acetate, tartrate, propionate, oxalate, maleate, malate, picrate and
. -ethoxypropionate salts. Examples of suitable acidic nitrogen compounds are theophyilline, substituted _
“theophyilines and similar purines, saccharin, phthalimide, benzoxazine-2, 4-diones, oxazolidine-2,4-dione _
and substituted oxazolidone-2,4-diones, N-p-methylbenzene sulfonyl-N’-n-butylurea, barbituric acids, -
60 mercaptobenzothiazole, 8-chlorotheophylline and succinimide. Patentees teach (at column 11, lines 36 60

* through 70) that their monobiguanides can be employed with other medicaments. ' ' o :

- Assstated heretofore, nalidixic acid, phosphanilic acid and chlorhexidine are knownintheart. The -
antibacterial agent, nalidixic acid ( 1-ethyl-1,4-dihydro-7-methyl-4-oxo-1,8 naphthyridine-3-carboxylic acid) is
the subject of U.S. Patent 3,590,036, issued June 29, 1971. Nal idixic acid has not to the instant inventors’

65 knowledge been heretofore utilized topically. T L



(ne di-[diethylene triam nepentaacetatel,
- chl or hexi di ne- di - [ N, N-dhydr oxyet hyl am no- acet ate, nono-chl or heX| di ne
dr oxyet : - and nono- chl orhexi dine di-{N-.. . '
roxyethyl et hyI ened| am netriacetatel . Such sequestriates are disclosed to
have: greaeaazosanas Bac_ter_l al .45 activity than the.corresponding bi sguani d& .
sal t—tconfer—cotumT 3, Times 22 Through 42 of The patent). 45 BIS- guamvde
* hydr Oxyﬁbmaemk.amzesmmsslz, 83ininBbenbdRe PhaspHoRR Géld)inGs J3EA dyhthbsiBRlimetalia
- . Speci fDoawétalSAC315(1853) and¥o Gt 16 bd dcBve(agdiinst witibusprdaniams ed fori eaarhigle ubndt Al t, - t h\sl :
2: 3- diBey @50 Y194 atzset dl., gmqﬁssm (#943%; prtl Thantet et ak, Matibiotics and Chemotherapv.3256 o
3-chl d1953)p- h drox ropane suI hon| c aC| d’ saJt and t e .
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. t er ron abhosphiatitigeeid had asobeenSemited © lsmnwmderguarcect&awﬂh trinethogryh againevacrenidty ajnaho .
ant i mikeeters (see Ueft Patent 4.92550@ isaeq Noe M4o\Pedl) ithes Algedednreportgditoghayy syngebistice wat er
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are th;§|y¥zy gaghe or}'de hy ro rom de, su ate opshosphate bor at €, phosphlte

) sulfite, 55 sulfonate, nltrlte carbonate, nitrate, acetate,. tartrate,

pr opi oﬁmleddeec(atnattémvmbieat e, malate, picrate and B-et hoxyprop| onat e sal ts,
Exa Ie'E‘eGPV%%n"P%"é'%@PQH“ESW*FF%@E‘H conpounds are. t heophyl Ii ne,

subs®i t-ut ed theophyl |l ines. and si ’:E; nes, .saccharin; phthalini de, 20 -
‘benzoxazi ne- 2, 4- di ones, oxazol% and substituted L
oxazol i done- 2, 4-di onies, N p- nethyl benzene suI onyl -N - n-but yl urea,
barbituric acids, 60-nercaptobenzothiazole, 8«:&“ or oXeophyl | i ne and

succasni m de. Patentees teach (at col umm im lines 36 60 through 70)25 hat
. their nonobi guani des can be e rtnﬂN er nedi canments. As stated - ..
' heretofore' naI|d|X|c'ac1d phOs nitic acid and chl orhexi dine are known-
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he su t@l@n noOi tﬂé cade oﬂﬁh&ﬂﬁ ac& 9EhrblS4rid ans hoi Qdtedin @ catd oﬂrﬂas'bhad}i&hblﬂblvﬁhc aci d :
.has Noéhidriextdive fredisb@ dissailvey datsditable s@fenk petstabltdot reast ofter métbdrok.e util iz ed
t Opl cal [The resuitant precipitate is recovered, washed then recrystalllzed accordlng to methods I@gwn perse _
GBZ 053wbssely the desired novel salt of the present invention is obtained. .
2- Phos @’P. ﬂ'fﬂ“i' eéﬂ%eswfﬂﬁf?déi%ﬁﬁ?ﬁﬁ‘e‘“ﬁd o 1oAY B@Hf&‘ﬁ%“%ﬁ'&?ﬁ%ﬁ? presenf d) ?Fas
‘been syn? eS| zed (inter alia Doak et. al. JACS 74 (1952)) ‘and found to be '
act i veg,agﬁ)enst various or gani'sms (see for exanple Kuhn_ et ‘al .
o A solution of 505 mg {1.0 mmole) of chlorhexldme free base in 50 mi. hot ethanol is cautlouslv addedtoa _
40 hot solution of 464 mg. (2.0 mmole) of nalidixic acidin 50 ml. hot ethanol. An immediate precipitate results 40
_ and is filtered off after the mixture has cooled. The recovered preclpltate is successuvely washed with
_ ethanol, chioroform then ether. The washed solid precipitate is then recrystallized from dimethylformamide
(DMF) whereby 0.6 g. (representing a yield of 6.19% of theoretical) of off-white solid chlorhexidine .
.-~ dinalidixate having a melting point of 224° to 226°C is obtamed IR (KBr disc): bands at 3330 2860 {broad . -
45 multlplet), 1625, 1492 1445, 1252 1132, 1092 820 and 745cm R o . : 45

" Anal. Calc'd for C45H54CI2N1405C 56. 96 H, 561 N 20 21 CI 7.31; 0 990 :
Found: C, 5686 H, 574 N,20.21; Cl,7.25. ,

50.Example2 o : o : : : .. 50
~ Awarm solutlon of 505 mg. ( 1.0 mmole) of chlorhexidine free base in 50 ml methanol is added toa :
solution of 346 mg: (1.0 mmole) of phosphanilic acid in 250 ml. of hot water. The resultant solution i is then .
evaporated to approximately 50 ml. and cooled whereby a waxy solid separates The waxy solid is fi itered
off, washed with water then recrystalllzed from water. After drying, 205 mg, of chlorhexldme diphosphani- .

56 late dlhydrate havmgameltmg point of172° 174°C are produced This representsayleld of23.1%o0of = -~ 55
theoretical. B _ _ . _ : - .
BRS
max o

(Am = 51,600) IR (KBr drsc) bands at 3460 to 2930 (broad multlplet), 1650 to 1600 (broad multlplet). 1515 -
1490, 1420 1130and828cm S : . .

Anal CalcdforC:uHsoCIszOstC 45. 99 H 567 Cl, 798 N, 18.93; O, 1442 P, 697 . N
65 FoundC4594H575 CI825N1900P685 . _ . S 65



Ber . 75,711 (1942) Kiotz et .al., JACS 69,473 (1947): and Thayer et al ..
Anti biotics and Chenot herapy, 3, 256 . (1953)). ‘5 U.S. Patent 3,159, 537,

i ssued Decenber 1,1964, t eaches ‘that certain phosphonl c acid corrpounds

“incl uding phosphanilic acid, i ncrease the oral absorption (viz. increase .
‘bl oodd evel ) of tetracycline antibiotics. Conplexes of phosGR2853 19 Bacid 3
and agammo-acrrdrne corrpouna (preferapry, 9-amno-_3-amno of 6-amno .
~acridi hexampadi scl osed in U S. Patents 3,694, 447, i"'ssued Septenber 26,1972 .-
-and_3, 794 AhdSpluticras 223 nige 20uanole) BspdRAdid incl9 nhlathanmgns aditeit fatbtsolutibn et 686 mg. '
‘anti f ungalo naredi¢) of chiprhegiginglineedpseam3a micethpopldThia cesultingsolutiendyevergried te d salid- Tohow -
- syner gi stqlidisghen crysialliged from Fﬁh?m!’ﬁ?ﬂﬁ?ﬁam'é‘g‘aﬁyﬂg't‘ma’ U‘&F'!”é? ‘ii'l'ze‘iEP Hféffeida (see

reb 5 I hel ed he
Us. Pdtl hnoh drazzergsprod d hlep lchshrlnkse‘b%w dgi sa hea oun{ ed®
tashow S AR R i "u@; oy %E ol & .
Ent erobacter|aceae (see encl a XI co 73 1957 F| naI I y, [ t :
shoul d bg 'I:'fef'e-dzs:shat ‘the topical anti-inf ectl ve chl orheX| dine, . e
1, 6--di fo\N- pT®hl oro- 15 henyl di ani do) hexane) - |s Iong known to the prior artlo
~having been di sclosed in U S.' Patent 2 684 i ssued . 15 July27,1954. -
‘Detailed ﬁ?ng%g 2 °) bﬁﬂf’éﬁ'ﬁ“‘éﬂ?W@‘Wﬂi‘e&“‘t’aﬁ?-ﬂﬁf‘&é‘t ep?eroaewwamawof the -
formul.a " ﬁ"eCt ed fromthe group. consisting of sorbic acid,
nal i di g CA%Q'&h%WrCBhQEW@(EL‘d 445613 647; cRB8B9; 01436y, Prepared by for
-exanpl e r_eamdr 6184.8138, 6:&5@{9%3 n,qaab di‘ssol ved in" sui tabl e solvent therefor
(preferably 30 hot-ethanol in the case of -nalidixic-acid and sorbic acid
and. hot w&hlerhexiding dinalidizaeandichlphe hbmbaraleieayodmed in Exdrhrigst @nd 2iivene tdsted e
base, . di. sHEVRGViivi ﬂ"%ﬂﬂ?‘f‘ﬁ@?@’ag’é %!’V%’Eﬂ 21’1%5'[3'" Pfh‘éﬁ $’a negayye

ool SRS %ﬂ:ﬁwﬁ *féw :;f:'z*:e, R

renyStaEE e Chiorifo é%eEGi‘. ¥ta Qh ovel

salt of ¢ @vdpg,eﬁggamlmuengmaﬂ,g s .obt al ned ovm ng exarrpl es m)re_ -
fully illustrate the nmethod of preparatlon of the noveI salts of the

present’ 35 invention. Exanple 1 A solution of 505 ng. (1.0 nmol e) of

: chlorheX|d|ne free base i.n 50 m . hot et hanol is cautiously added to a 40
hot- sol ution of 464 ng. (2.0 mvol e) .of .nalidixic acid in 50 nl. hot

et hanol.. An immedi ate precipitate results 40 and is filtered off after.
the mi xture has. cool ed. The recovered precipitate is successively mashed
with ethanol, chloroformthen ether. The washed solid precipitate is ‘then
recrystalllzed from di net hyl f ormani de (DMF) whereby 0.6 g. (representlng a
.yleld of 6.19% of theoretical) of off whi te SO|Id chlorheX|d|ne :



di ngl i di xate havr ng a rrel ting point of 224[err] to 226[err] C is. obtained.:
X/KBr disc): bands at 3330- 2860 (broad 45 mul tiplet), _ :
b, 1492, 1445, 1252; 1132, 1092,820 and 745 cm 1. . . e

~ 57Anal. Calc'd for -C46H54C12NI 406 C, 56.96; H, 5.61; N, 20.21; a, 7.31; ¢
0, 800 ERAMBILB56 86: H 5.74; N, 20,21; C. 7.25 50 Exanple 2 a

- 50 A-warm-solution of 505 ng. (1.0 nmole) oT chl orhexi di ne free base. |n-50
m . nmethanol is added to a solution of 346 ng. (1.0 nmole) of phosphanll '
~acid in 250 m.. of hot wat er'. - The resul tant sol uti.on i s t.hen evaporated W
~‘approximatel y 50 m-. and cool ed whereby a waxy solid separates. The waxy
- solidis filtered 'off washed with wat er then recrystallized fromwater. = -
After drying, 205 ng, “of . chl or hexi.di ne di phosphani - 55 late di hydrate, -
having a nmelting point of 172 -174[err]C. are produced Thi s represents a \J
yi el d of 23. 1%of 55theoret|cal -3 _
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4 .@B2053195 B - o : o o ) N
4 ¢+ (B2053 195 B 5 The data of Table I . shows that the dinalidixic - 2

-gcid . salt of chlorhexidine iss more effective than either nalidixic acid or: >~ .

- chl or hexi di ne. al one as agai nst-many .of the strains tested. The data shows

chl or hexi di ne d| nal i di xate to be part i cuI arly active agai nsGBanksﬂsrml ns &
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its twos @orieoRaut of 32staime of PTeeryginoes dnd b ktyain of Pavitabijasrd A wiga g%ner gi-stic eff ecs

- ofithe nov"«'i“le f°§%!¥st°§1'a@!e ' WW@‘W@QW"‘#'W#@?'M chigrixisiingdsmate eftectyp than F'H\emitt%
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sti re ch Xi |n
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acid, p (Jn? M%Gﬂ Incttasi nﬁl.';u ti0i di gl uconate

and nal i dlmaeesaﬁ;; ed&ﬂétﬁn ean foulbws,srwchraakx.a.ﬂea.mcnmaea bR eftsEledYyed in
obt ai ni Nghénlether &sathdxiiine bbnatifixid adit, Earticulafly dgaibstisipans vl lebvey/Sorieedbrigh, aid A S

strai gP Bntsragbrcussioacas apd of 39 strainead Pummubigesai The alasplisniti acid salhef gbjorhpxiding (viz 20
Miel | er - Hh?wwaewatonemenl%efm a'r cac'ﬂ n'aﬁschlomr'é'a%ﬁ"wg ag |"Eh4<9t °c§"§'@§1§i°‘t | vity.’

" The resul%¥gn Siainisg e oy oh -
di nal'i di. Wﬁiﬁ ?of%ece ms@n;:an:g Jréiggmosh?n'kl value ﬁrﬁ ?ﬁg/m r Ijéascora?are t%?hlor{zagp?g‘ SR | _- ..

acid, . partlcular y agal nst strains o K ebsiella pneunoni ae, and 20
Enterococcus cloacae and 28 of 30 strains of P. aeruginosa. The:
-phosphani lic acid salt of -chlorhexidine 20 shows clear |nprovenent over:
phosphanil.ic acid and chl or hexi.di ne al one as ‘agai nst- 4 of 30 strains of P.
aerugi nosa. The results aso-show.chl or hexi di ne di phosphanilate to be a very
_effective antipseudononal .. It inhibits 29 -of the 30 strains of P.
'aeruglnosa at NIC values of 8 ug/n1 or Iess -as conpared- to chlorheX|d|ne



conate, diacetate and disorbate, which inhibit only 2 strains below 8
. {err] - (@B2053195 B- - 7 To more fully anmplify the. : ’
nexpect ed syner gi sm of the novel salts of.the present invention the MC -
orted in Tables I and 11 in ug/m “‘'were converted to M C val ues

v S,
of "u. nol eﬁg?rpf’q}@%iﬁg t he foI I oW ng ol ecul ar for mul ae and nol ecul ar’ wei gk\ts
GB 2053 195 B9  Jerr[ GB2053T958 — N
1,B The results of ‘Table II I cl earl y..indicate that. the novel ‘chi or hexi di ne

“di nal i di xate and di phosphanl lic salts of the instant inventi.on are potentv
- and exhi bit synergistic effect part icularl y against P. aeruginosa wth the
‘nalidixate salt being the npst-w dely- synergistic.. The novel disorbat e salt
of the present ingention denonstrates clear synergism agai nst several .
speci es.. The" syneﬂ% stic effect of chlorhexidine dinalidixate i's 5 c|earl yu
seen by corrparlsmg D thaSRRWt ROl Tapl Q111 fdpr K pneginqpi a, E. _
cloacae, P. nirab&l#s, P.AKOK@anNa &2 S WPt Per B3 SBU/TCSEES% S.
marcescens, -P.. stuartii -and. P aerugl nosa. For exarrpl e . chl’or hexi d| ne
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Seen to have an M C of 2.9 as agai nst two strains of K .pneurpnia and 8.2 .
-agai.nst- one strain of . this or gani sm The correspondi ng.val ues for ‘nalidixi
acid are 48.7 and 68.9; whil.e those for chlorheX|d|ne di gl uconate and ..

" chl or hexi.di ne, di acetate are respectlvely 70.1 and 35.6 and 51.1 and 51, 1
10 ¥he novel chlor heX| di ne dinalidixate of the pr esent i rnmnaaoss Bs see7h

to d|'§,{JT ay aost—rnpresst Ve +O—symergrstrc—effect—as—agarnst—F:

~aeruginosg,, A&g ﬁmﬁ%\eﬁtt bddsi sferdi gi?ﬁéftl%r&@é‘éa‘ﬁgbﬁ@ LR d sl xat e
exki_bi t@ oftéH i OrdCohverted @ Vit Vahled 8f u@loletiift DsiktBe¥Blowig, 1 t : '
exhi bite |e%maMrQuﬁEaﬁh3n eculbméughtsagal nst one strain of such organism it
exhibited an M C of 32.9. In contrast thereto, nalidixic acid exhibited
agai nsb t hes&histhegitlinedisdipa® roeriohedsate | n. each caé‘et"'aaﬁ'szmQﬁre than 539 while &

chl_or hexi di ne_ di. %I uconate. and chl orhexidine 1 Zg\ﬁt%[)e exhi bited, as-
% 14

‘agai nst- t he SAREUHIPAANIAXTE C val ues of - T espeg re than 139, nore .
‘than ‘139 15 an 200, 200 and - The synergistic effect

- of chlygrhexi aﬂ.%g‘]:g?ﬂgm%%ﬁe&?s al so clearly ol@oRstoes ed fromthe resujgts
~of Table IV Synergi simis_ seen as agalnst K. sphizzunoni ae, E'cl oacae, P. o
“mrabilis, PChbdtexlgleedlglucbnatﬁrar cescens, P. st uMmP'z@nMoP aer.ugi nosa. ‘20
‘Referring again to Table 11 chlorheX|d|ne di g@a ilate of - the. present -
i nvent, Fon defblesreridipediagaiate o 20 synergi sm viridans, P. '
i rabi P. ¥hggﬁjs, one strain of P. stuar HL,NgBd numerous strains &P

P. -aerugi nosa e results of Table IV dermnstz@gbe the asserted synergi sm
of chl orhexi dinaghsghigla@sphani | ate as agai nst orgHsDgai n of P. rettgeriand
‘numer ous strains of . P. aerugi nosa. 25 Referﬁ#mgiagaln to Table IV, the
syner@stic effect of chlorhexidine:disorbate is nmbst clearly denonstrat2®d

25 Takleg lan gsults, of fiogpndenabled ¢ PisoR H@oRTTELBATS, 1 aj
of I%S : a‘i?@'i"ﬁfBlé'émg’%ﬁwggB?%cglég’fs'ﬁ%‘é%%"(gﬁ 4% cgsr't enpl at es der mat ol oglrgialns

conp03|t|ons conprising a novel chlorheX|d|ne salt of the instant invention
and a dermatol ogi cal l'y acceptable carrler therefor. Suitable conpositions -
i.ncl ude creans, |otions, suspensions, enulsions, ointnments and pastes. 30
'Cbnp05|t|ons in which a novel  chl.orhexi.di ne salt of the present invention
is produced in such 30 conpositions, in situ, are'also within the scope of .
the invention. The follow ng formilations are- offered to illustrate the
conpositions of the invention. Although a particular fornulation’ ut|I|zes :
one of the novel conpounds of. the invention, it:should be readlly

.appreci ated that any. of the novel conpounds or, for that matter, a nlxture
of such conpounds, coul d be enpl-oyed in l'ieu 35 t hereof. : o

35 Formul.ations 1 through 6, set-forth in Table V whi ch folloms are

pr epar ed accordlng to the follomnng - ' :



ener al procedure. In a suitably sized prem xed contai ner, the Stearyl"
cohoI is dissolved in the Petrolatumw th the aid of heat and gentle

gi rring. The-tenperature is then adjusted to about 62 to 68[err]C 40 .
Propyl ene G ycol and about 99% of the purified water aré combined in a
and stirred urfil

| taabl yeamsljsspsef erably -40 jacket ed, mai n m X’ vessel
-~ a h mE _ : - _
to 68[err]C then subj ected to hi gh speed m xi-ng (preferably utilizi ng a
- suitable propel l.er m'xture such as.the. Li ghtnin nodel  ARL air mxer or
“similar- type apparatus). The Carborer is then slowy added thereto. Hgh.
. speed mxing is conti nued until the Carboner is conpletely dispersed = _
(appr oxi matel y one 45 hour) - The -Sodi um Lauryl - SuI fate, Sorbic Acid and the

- Anphoteri c- ‘9 are then added, while mixing slowy, . 45 and the resultant \J
~mxture is mxed: sIovxEy unt|I it" is hombgeneous. . In.a suitably sized '
..contai ner, the renai néer of the wat er (about 1% :i-s heated to about 40 to -

45[err]Cthenthe Drled -Sod d§ ddedtheretg uQ,degrap|d o
'stirring. The stirring3s ¢ 2 FBig aglgﬁruggﬁtﬁgmpeﬁwts The

cl ear Sodi um Phosphat € Sol ut i on IS then added to the nmixture in the main

m x vessel while 50 mixing sl'ow'y. ‘M'xing is continued unt|I a snoboth
‘sem -gel is faornmed. W]l-A,e m xi ng sl ow vy, heatlng is 50 initiated. The

tenperature is adjust®dto a,b%ﬂ& 623 D 68nef ]oCx TRey Bes 5,0k %t%l? and St earyl

Al cohol , consgitutingZthe o R hBser wE@ glﬁaﬁ SHB = BRIBE ok Ahe main mix
. vessel cont aiding the i-ngr edi ents constituting the aqueous phase. This

addition is n%de whil'e m xing the aqueous phase at high speed. M xing is

-cont-inued foroa perlod of about 5to 10 minutes t hen cooling is 55 |n|t|ated-_- .

(preferably b‘y circul gion of cold water in the outer jacket of ‘the rain:

m xed vessel }§ Duri. ngé’;t his- 55 cool'ing operagipn, Lhe rgxtc_ur:,e is subj ected -
to slow spee(§ agi tati @ (pr&‘f&mﬁl y;liisir‘-:g._ﬁ i §§r:’a§|§1g gt agitator of
the Groen tyge or theQ ike). Yhe®ni xtur & < Tdbl &Y e? Qture of

about 25 to F{err]C whereby a finished base is produced. A smal | anount of - -

the fini shedgoage (an anount. sufficient--to produce a workabl e consistency:
About 5% in D tthe cage of ‘For mul ati-ons 1 and.4; about 10%in the case of
For nul at i onsSZ ahd -5 eﬁ1d about 15% i n the case of 60 Fornul ations 3 and 6) -
i s added &= % S tabl’ 32 Si zedh @t Al ALY « ~TB& a@al- BR gr hex) BiBg salt of the
present imverlfich is &ded o Yftcd R t/hérﬁeﬁn'ftﬁu"i&‘e‘tﬁ/tﬁe aid of a
spatul a off Slatag)lcgmxer) until it is uniformy: di spersed in the finished .

| oti on bake. €The dispersion is passed through a roller mll (preferably of
the Asra typE of-’ttaa ld ke) at an appropriate setting to produce a fine

non-gritty pgrticl & size. This procedure is 65 repeated if necessary-
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‘GB 2053 195 B 11 The nmilled concentrate is.then added t'o t he

remai ning finished base and mi xed therew th at ..sl ow speed > . (pref'erabl
using a sweep agi tator) for one hour or unt|I the uni-f-orm di sper5| on is
- formed. [err]. ° - TABLE V

appr. oﬁl mately 5% in the case of. Fornul ation 7, appr oXi natelc‘yﬂms/d%rﬂthe 9

1s added to a suitably sized mi Xi ng cont ai ner (for exanpl e a 55 Hobar t
Msdet A-200D or the -like) and the Chlorhexidi. ne Di phosphanilate is added

thereto. (The word 55."Hobart" is a registered: Trade Mark) The -~ _
‘conbi nati on .of - the Chl or hexi di.ne Di-phosphanilate and finished -baseis. m- xed
"slowly until a falrlg unlformdlsper5|on of the salt results The '

“digpersion is passedgtthrough a roll er_ m Il preferably of the Asra type or.
the-like) at . an apprﬁmlate sg@grgg tg)wpsa &%ahrgemno ?/,Qa&,tlcle
si ze. whereby a mill eﬁq:oncentf\até A s fobtarned. /\FTrhe Ao P obd _
regi stered Tr ade Mar. k) . - The nilled concentrate is added to the

- finished base and m,ged ther ewigf i At 'sLow speed (preferably - 6Q, enpl oyi ng a
si.de scrapi g sweep agi Bator ,mﬁb% i xahBle @ VR CGoew e or B He@ ki ke)
for about or@e hour of URtil a” Hofdye rﬁedd’%"d‘§p'er'5| o'rf‘f"swob‘t‘ai‘?‘ié\j““’“ GB2053 .
195 B TABLE®VI Percent (by weight) Formulations 10, 11 and 12, set forth in
Table VI wﬁ?l ch follgvgs are Qroduced accorgl ng te the fol lowi i, 30 general

procedure ‘: . OI\NF mwommmmFm‘—Nmm—mmqmmg-—l _
-30. The Gycéyl a eat e/ Propyl ene @'ycol Peg- 7- ﬂydrogenat ed Castor ‘bl.,-
Sorbitan O Qate A eoyl Hydrogen- ated Anl mal Protein, Arlacel 481; Light

M neral O | § Hydrogefigf ed Pol gisahut agie,q k%&'ﬁ'&@h&@%%“ﬂﬁ@ <Gk
'(hmyHcHhﬁu:ﬁlﬁﬁmnd%°S*ﬁwwPﬂ&mn%ﬁﬁ&ﬁﬁmﬁ%m&ﬂﬁﬁbu)a
preferably $§ainless steel and j acketed, prem x container of suitable size.
The mxtureﬁs subj ectaed to ‘heating and sl ow mX| ng (preferably 35 with a -
Li ght ni.n ‘Model ARL a-E,r: m xer wwth qpelrt S tta:t\mw DI g i [vpge
~ appar at us) . ﬁThe wor@ & Li ght it "85 i 5V regrs ere Frade VarkF Fife=

terrperatureas adjusted to about 75 to 85C V\hereby an 0|I phase is
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- produced. The water, Lactic Acid, Propylene-Aycol and Dried Sodi um
osphate are added to a nmain m xing vessel which is preferably of
inless steel and jacketed (for exanple t he- G oen Mbdel TDC/ 2-20 or
‘lar 40 apparatus). This addition is made while heating and m xing at
detoat e Gﬁ)&oﬁswmseferabl y enploying a 40 Li-ghtnin Mdel ARL air i xerifor '
-~ the ke MxXTmg—TS continued until. a Tliear solution is Tofned, Then [ vé.
- Sor bi t Ohme Ml ¥ TaB8 PA&IRy Mardatt 1M8t 176 riodé NS &N dineiddhalicRlats aad dipibspHdnitii s énd:
~ heat i ngheais@nuRBRdAERGDoteRtdntl exhibnayrRgsisteefieet paitisdlatlyagdist P serdgicamd witilthe | .
't enper adlidixate pait baitld the iresk widehesyaugistie GThe poveBlisorbelespitaf thep reaenmv@!lorphase is

pr oduc.demongmates cigprsynargiam ogainsyse wc'aﬁamswereﬁtm effaates @" &\}1

t enpér QF‘H?’@“"P eo arisogotiberepy mg& ng'"é?f e ﬁé";gcah; A rp‘ﬁ 18

m X| ngreé;ﬁ ?ﬁé{t § a Bﬁl&laam ,C orhexi I'Ie(it { |¥a EI% I\/bdel u
al E:rgg?néﬁ ThQéon%édEh R vaRBPRF il |&|§i )énmse leihcﬁ@fol' &Id?l‘e@ﬁlﬁ@ ed. The .

I\/Hgnes Hiéfﬁbocﬁbﬁ&ﬁmmeﬁdﬁ:ddﬁ&tdtéhré Jaepeetniutl/so Déhd3Bi6landist.eandsar ewith for about.

20 monutTesnaxbi chlothexiiiey diialidigatedf treipoasent ihGerttion i8 Sder tordisplay ot reriressige | s t heno
-di sconsynaugistic ¢fiertas agaimisy Wawlﬁom Agrinst36istspingf twwnmtc@?fh?’t'ﬁ"@ d.'"r?@d'ém? er .

BRI R ””‘*"E‘%Q%@ef

TDC/ 2 § e G sdMhe strailld, MiC vafiePéredb ééﬁw)ely réthBYth 33, 13899 i g5
permtg 3§§h&ﬂﬂ&ih&mmwﬁéddzbdje t enperature reaches about' 25 to 30C whereby
-a fi ni shedsyaegntidetfeq bixtivdegidinddisalvikite @asecidariplenidnaratddiiophisttedpisd Téhié z. -an.
amount I\ Sineigisireisseen@s puanehicrneamomrct Igfpe—‘ae Brfsl‘raé’t/'e ﬁclyttgeabtamrcmmf stipstiicas e
of Forﬁﬂﬂ’é?ﬁ?’m’ﬁ"f@ ab ut 10%.in the ¢ For nul at i and b(j‘JF 15% i

t he ¥as é*ef?f"" Arhedin dé" 6ﬂ.’i‘8’d'a'te8 %ﬁj E‘%ﬁzm 'E 2"rhe ;

novel % '”" bl"?”a TR g’ésh GV al"% &ra ded t her et o

and m Xee fe sewablla |mmestatesmkséhad QherGibm 6f chibiekidid @pHBEpHARilateak hdainat T ai 1| y

~uni f or GREbAinSPR Feig@and hurh&rBusathibs of A aefuginadant ment’ base resul'ts. Thi's

di spes siReferring agrirste EablelM aheynerwistis efféchef chibrhexidire d&Orbeﬂeisemosmldaflv dginogsiiatedb| @5

capaci tailaqa F‘e"fmﬂm& 06‘11‘5"?1'?@“%\5‘3“59 “'b?m‘tsﬁ@a"l‘ﬁ Cryginosg. g ap e mll
,13;; mefAeesg L "

'Set t I n §phg?26¥:a'nt nvenuon rma? ca 'tbr'gg m

concen ‘h Hgﬁﬁudié ams, ldten FokeOdHielid ?nenén'is Adpaskst 0 the

r emaggi g bé?t’io% ﬁl hh:ﬁ% Rovelt Iomei&@ide §ah€ft%rb§ént(uﬁkﬁ oﬁfs%tﬂd)&ceuﬁ soéh a 60 @hoen
sweep aghﬁoatneﬁs,ﬁl‘s-tmﬁhr%lhﬁﬁutmqueWﬁf)he&b/ermbmw speed for about one hour - or
until a Thefollgeneusulaliossree offerd td ilusfrate the dompositigrisotthelinyratioroAttughimt as - '
enpl oy@dﬂlwﬁafﬁmmh'a‘f%tup’@ﬁs%°ftlﬂﬂ°ae'é1’m%1dﬁ°§‘h inventiens jahauldbe readily a@ﬁ’f@ﬂ‘%’a lnc.
and’ | s "%?‘ ?ﬂp?f the eevgicorapaunps A forchat matter. PG gERHEt REPRUNLY: GRuidteemp ey gpd
St ea F&fghtgatloh Tﬂﬁrom{éjset éFtL ﬁlnglthﬁlclﬁomsf Mr%%ggorﬁfr@q@th%ﬁwmg ' s

65 general procedure.
' In a suitably sized premixed container, the Stearyl Alcohol is dlssolved in the Petrolatum with the aid of
. heatand gentle stirring. The: temperature is then adjusted to about 62 to 68°C. : C
40  The Propylene Glycol and about 99% of the purified water are comblned in a suitably sized, preferably 40
jacketed, main mix vessel and stirred until a homogeneous solution is oobtained. The resultant solutionis C
heated to 62 to 68°C then subjected to high speed miixing (preferably utlhzmg a suitable propeller mixture
such as the Lightnin model ARL air mixer or similar type apparatus). The Carbomer is then slowly added
thereto. High speed mixing is continued until the Carbomer is completely dispersed (approximately one . _
. 45 hour). The Sodium Lauryl Sulfate, Sorbic Acid and the Amphoteric-9 are then added whule mixing slowly, 45 -
. and the resultant mixture is mixed slowly until it is homogeneous. o
In a suitably sized container, the remainder of the water (about 1%) is heated to about 40 to 45°C then the -
Oried Sodium Phosphate is added thereto under rapid stirring. The stlmng is continued until aclear solution
_ results. The clear Sodium Phosphate solution is then added to the mixture in the main mix vessel while :
§0 mixing slowly. Mixing is contlnued until a smooth semi-gel is formed While mixing slowly heating is - 50
. initiated. The temperature is adjusted to about 62 to 68°C. '
The Petrolatum and Steary! Alcohol, constituting the oil phase, are then slowly added to the main mix -
vessel containing the ingredients constituting the aqueous phase. This addition is made while mixing the
. aqueous phase at high speed. Mixing is continued for a period of about 5 to 10 minutes then cooling is N
- 66 initiated (preferably by circulation of cold water in the outer jacket of the main mixed vessel). During thrs _ 55 .
: cooling operation, the mixture is subjected to slow speed agitation preferably using a side scraping sweep Co
‘agitator of the Groen type or the Iuke) The mixture is coo|ed toa temperature of about 25 to 30°C whereby a -
finished base is produced. = - -
. -A'small amount of the finished base {an amount suffncrent to produce a workable consnstency About 5% in
60 the case of Formulations 1-and 4; about 10% in the case of Formulations 2 and 5 and about 15% inthecaseof 60
Formulations 3 and 6) is added to a suitably sized container. The novel chlorhexidine salt of the present
invention is added thereto and mixed therewith (with the aidofa spatula or surtable mixer) until itis
. uniformly dispersed in the finished lotion base. The dispersion is passed through a rolier miil (preferably of
the Asra type or the like) at an appropriate setting to produce a fine non-gritty partlcle size. Th|s procedure is :
65 repeated if necessarv whereby a mllled concentrate is obtamed o _ 65



'GB2053195 B 13 50 _ :
%Z(RASf:tlgrSes of chl or hexi di ne or pharmaceut i_c'a:l--_l_y._ accept abl e salts of
¢hl or hexi dine (e.g. chlorhexidine digluconate) wth nalidixic acid or et
phar maﬁeu.t' ically acceptable salts of ~nalidixic acid display syner gi sm when -
- used f'Q_prevent growth of nicroorgani'sns such as: kl ebsi el | aGRRGkEMBIe, 11
‘ener ofact er cl oacae, and 55 pseudononas aerugrmosa:He—earett-ated— —
Sy(ey gi SyThemiesone st b tah adad @ trehsifiagrnihaL tabh & 18 eloh i IRu peo © 05
\/\/el\g‘ht p@f%?h’vlﬁi?‘géPM'Q?Phm’tatoa_blfmenenouao.rmhaumﬁwﬁﬂd@aérgiyn idordat abl e’ .
chl orhexidine salt and from 65 to 35 wej ht percent . of -na.I I di XIlC acid or a.
_phar mageut i cal |y acceptable salt of {MBF VXI--C-|.aC" ?'ghfrﬁfereiiﬁlyo?a'egch of 5
i Xt ur |d contain an appr ely equal we | acl 5
: ?ﬁ)e(}glrogiéisgggept.abl e _Corrpoungsp g%%@@?ee%yw%_%'t_ﬁ_ M xtures of chlorhexidine g(r)
: phar imaceforingationy accept abl e sal N§ 101 ¢hl or heyi dine fe. g. ghl or hexi di r-]Ft 60
di gl.uconate) with phosphanilic acid or pharmaceutically acceptab ]? salts o
'-p'hosp'hjzgn?“"f'%exgﬁﬁ‘?&'sﬂﬁbstﬁl ay synergi8in whesoousedsibo pr-event growth o i
m cr'.oor'g@,mr,?e'r;rﬁ. §H%Qrd%cste3t aphyl ococcus "aur eus, __js.t'r ept_ocpccu_sé pyogen;;, q K
- streptococcus faecalls,  and ‘psetdononas. aer ugi nosa. B¥ d ni3edur ess. _. ?g_ . _
cont ai n. drioBxidime biph&ipnaiiegt percent of chl or hexi di ne or a _p-har_rr&c__e]lcj | ca y E
~acceptigbl e chl or hexi di ne satt and. from65 to 35 65 wei ght ,_perce_rft_ of el
phospharfirerviene@lvasl. UEP a phar maceutoeal | y2.accepkabl e $adot of,zBQoqu%H ic ™
~acid. Preferably . 65 ‘GB2053195 B sai-d mixtures shoul d contain“an.
appr-oxi réf"g?‘yme Pal wei ght per’cgh§4_o_f é#4h of 5.8413_ ammet ’ aoczjg?@;ablh%ipat_i on
oo T ShrRENagbler Such COMPOSI LPNS g (Mo, GBI eglpy0f Oy BPPLLGRHOT
-5 1. . Acowpooanited t hef or nul a [ ERR}g ggher eiglgg X -'.'So.éfl e.C'to?sg.- f _roBr)g‘[thS r%u_pl)_h_
consi st i n% of- sorbic acid, nalidixic acid and phosphanilic™acid. "Z°° T e .
e

conploggl(ﬁ:a RerMP ng to cl ai m 1, '_Vﬂ?@r.ei_ noXoi s smzic _%C;bd- 0.50 '0-5@ e
©* Sodium Lauryl Sulfate, USP - 010 - 010 o010 o010 010 010 '
.Sorbic'_l-\ci'd,_ NF o0,  . 0.10 0.10 . - 0.10 010 o010 |
- -30 Driedsddiqm'Pi;osphate o0 010 010 02 025 '0.2?5_.7- 30
'P.u_ri'fied v-v.a'terqst'd o . " ...100.0'0 : 1'.00.0'0. 100.0 '. '160‘.00 - 1.0.0.06' 160.06"
-.'3_5. l-;ormula.t.ior_l-s7,:8'and é, #etforih .in.Ta'bleVI Whiéh f'olloﬁ./_s, afe pre;)'.a.red accordir-.\g to théfollc-)wing' o 35 |
general procedure: . = .~ C " o o o - iEE ' : '

The Peg-8 and the Lactic Acid are added to a, preferably stainless steel, premix container of su itable size
and mixed slowly until a homogeneous solution is obtained. - S C
-The Petrolatum, Mineral Oil, Lanolin Oil, Cetyl Alcohol, Hydrogenated Polyisobutene, Peg-40 Stearate, - .
40 Benzy! Alcohol and Sodium Lauryl Sulfate are added to a main mix vessel which is preferably of stainless - 40
steel and steam jacketed (e.g. Groen Model TDC/2-20 or the like). The mixture is agitated slowly {preferably - .
using a Lightnin air mixer or a similar type mixture equipped with a propeller type blade) and heated. Mixing
and heating is continued until all solids are melted. The temperature is adjusted to about 65 to 70°C. Mixing
_ is continued for about 10 minutes then heating and agitation are discontinued. The mixture is then cooled .
-45 (preferably by introduction of cold water into the outer jacket) and slow speed mixing is initiated { preferably 45
- with a side scraping sweep agitator). The mixture is permitted to'cool to about 40 to 45°C duri ng which time -
continuous mixing is maintained. - S B R
The solution of Lactic Acid and Peg-8 is then added to the ingredients contained in the main mix vessel, -
‘said ingredients constituting the oil phase. The addition is carried-out slowing and with constant mixing.
50 Mixing and cooling are continued until-a temperature of about 25 to 30°C is attained whereby afinishedbase 50
is produced. S p BEFEE Do C
‘A small amount of the finished base {viz. an amount sufficient to produce a workable consistency;
approximately 5% in the case of Formulation 7. approximately 10% in the case of Formulation8and - :
.~ approximately 15% in the case of Formulation 9) is added to a suitably sized mixing container (for examplea ' .
. 866 Hobart Model A-200D or the like) and the Chlorhexidine Diphosphanilate is added thereto. {The word . " B5 .
- "Hobart” is a registered Trade Mark). The combination of the Chiorhexidine Diphosphanilate and finished o
- - base is mixed slowly until a fairly uniform dispersion of the salt results. The dispersion is passed througha -
- roller mill {preferably of the Asra type or the like) at an appropriate setting to produce a fine non-gritty
. particle size whereby a milled concentrate is obtained. (The word “Asra” is a registered Trade Mark). o
- 80 The milled concentrate is added to the finished base and mixed therewith at slow speed (preferably. - . 60 -
. employing a side scraping sweep agitator, for example of the Groen type or the like) for about one hour or
until a homogeneous dispersion is obtained. o R T



" The conmpound according to claim2, wherei n X is the rmnohydrate of

¢ acid. -~ 20 4. The conpound accordr ng to claim1, wherein Xis

. dijxi ¢ acid. 5. The conpound according to claimi1, wherein Xis

- phdsphanilic aci-d. 6. -The conpound according to claim’5, wherein-X is the "
~di hydRat e 6B2@%09ptani | ic acid. 7. An antibacterial conposition conprisity.

~.an andunt . effective to 1 nNNibit Lhe gr owm. N of -a bacterium 25 sensttive N
- thereto-of 'a compound of- t he for.mul aTABLE wi- : o
25 [ ERR]: wherein X is sel-ected fromthe group consi str ng of sorbl c acid, o
nal.i di xi ¢ aci d ‘and -phosphani lic acid, ancgfe'iﬁe’l!@rvrtﬁlgb‘l) ogi cal |y acceptable

carrier herefor. 8.-The conposition accor,f to claim?7, wherein Xis -

‘sorbi c® S8 9. The conposition accor i‘ng to cPaims8, whlrein X is the

: m)nohydrcatoﬁ,eggmégr,msghaa%g 40.10. The cofjgesi tiogeggcordi nggepg claim7, \J
wherein X i1s nalidixic acid. 11. The conposition according to claim?7, o

_Wherein Mﬁaeraopbsephanr lic acid. 12. The: comgposi ti oni@moor di ngitoso cl ai m 11,

whereth X is the dihydrate -of phosphani lic acid. 13. The conposition. 10 'j-
accor di §8980 cl ai m 7, wher ei n sai'd conpoun9%8 prese®®Pr an arfdht of from
about 45 0.1 to 10% by wei ght, cal cul ated total ¢ ositio ight.

45 14. ?‘ﬁe cor'rposrtron accordi ng to cl ai m‘g& wher ei nﬁégj d. corrg‘oé\ﬁd in-an -

- anmunig @fetyf,Qm.about 0.25 to 5% by weight,agal cul at qim@n t ot al3o§@rrp05| ti 8N
wei ght. 15. The conposition according to ¢laim?7, wherein said conpound Ts

_' ‘pr esent HydrogenawdBalyitobotend r om about 0. 75 t B3.805% by Vaaog ht , cal3®as. ated on
‘total corrposr tion weight. 50 16. The conposi-tion accor di ng to claim 8
vvherel n §%1‘f‘?)s%??%ound is present in an ano?t®® of frdP®%bout 53%°1 to 10%

by vve ﬁg,l ated on total . corrposrtlorbd%gl ght . %00 The corm,géltron :
accordi ng ai'm 8, wherein said conpound i's present in an anount..of from

about " 0. szauwna&%sbryatmpght cal cul ated on d¢mbal conmoedti on weigs . 18. The
conposition according to claim8, wherein said conpound i-s present in an
anpunes decicAgaidgkbut 55 0. 75 to 2.5% by wed-@Rt, cal A%t ed on %062 al 26

conposi t-"og wei g -19. The  conposition g@ di ng t{)) kal m-9, rein-said:
conmpoun SUPYLEAI®i n an anount of fromal &{gt 0.1" b0 0% by19/\9ev}4laght :
~-cal cul at %mqnaum; 3] 11GAITR0RE foHIOR TIR Ghihich 2howd Bi@ pFRaliaaa Sch i tatRereNoNingd t O
"~ cl ai M gendrptaaumal d conpound i s present.in‘an anount of from-about 0.3
“to 5% by e Glyberyl OteatePropaiereeiyenl, Regt7aydwoenated Castay il \ﬁerbghtmeate Oleoy! Hydrogen-
ated Animal Protein, Arlacel 481, Light Mineral Oil, Hydrogenated Polyisobutene, Lanolin Alcohol/Mineral
Qil, Capryllc/Caprlc Triglycerides, Propyl Paraben and Beeswax are added to a, preferably stainless steel and
‘jacketed, premix container of suitable size. The mixture is subjected to heating and slow mixing (preferably L
35 with a Lightnin Model ARL air mixer with propelier type agitator or similar apparatus) (The word “Lightnin” .~ 35 -
is a registered’ Trade Mark). The temperature is adjusted to about 75 to 85°C whereby an orl phase is - -
produced. :
The water, Lactic Acid, Propylene Glycol and Dned Sodrum Phosphate are added to a main'mixing vessel
which is preferably of stainless steel and jacketed (for example the Groen Model TDC/2-20 or similar
. 40 apparatus). This addition-is made while heating and mixing at moderate speed {preferably employinga - 40~
Lightnin Model ARL air mixer or the like). Mixing is continued until a clear solution is formed, then the -
Sorbitol, Methyl Paraben and the: Tltamum Dioxide are added: Mixing and heating are continued until a
" homogeneous mixture is produced The temperature rs adjusted to about 75to 85°C whereby a water phase
_ isproduced. . g
45 When the water phase and the Oll phase are at aproper temperature. the oil phase is added slowly to the 45
water phase while mixing constantly at moderate speed (preferably employing a Lightnin Model ARL air '
mixer or similar apparatus) whereby an emulsion is produced. The Magnesium Stearate is added to the
. emulsion and mixed therewith for about 20 minutes at a temperature of about 75 to 85°C. The heating is then
. discontinued {preferably by introduction of cold water into the outer jacket of the main mixing vessel). Slow _
60 speed mixing isinitiated {preferably using a side- scraping sweep agitator {such as the Groen Model TDC/2-20 50
style agitator or similar apparatus). Mixing and cooling is permitted to contmue untrl the temperature '
reaches about 25 to 30°C whereby a finished base is produced. :
- A small amount of the finished base (viz. an amount sufficient to produce a workable consrstency, about .
- ‘5% in the case of Formulatiori 10, about 10% i in the case of Formulation 11 and about 15% in the case of - .
-.65 Formulation 12)isadded to a suutably sized contamer The novel chlorhexidine salt of the present invention 5§
is then added thereto and mixed therewith using a spatula or other suitable mixer until a fairly uniformed-
dispersion of the salt in the omtment base results. This dispersion is passed one or more time through a
roller mill of suitable capacity {preferably of the Asra type or the like) at an appropnate mill settmg to
produce a fine non-gritty particie size whereby a milled concentrate is produced S
60  The milled concentrate is added to the remaining finished base and mixed therewith (preferably usmg a 60
Groen sweep agitator or srmllar equnpment) at slow speed for aboutone hour oruntila homogeneous .
dispersion is formed
It should be noted that as employed in Formulatlon 10, Arlacel 481 isa trademark of ICl America Inc. and is
a mixture of Sorbitan Oleate, Hydrogenated Castor 0|I Beeswax and Stearic Acid. (The word "Arlaoel" isa oo
65 registered Trade Mark) - . . . : - -65
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60.. 21." The conposition according to claim9,. wherein sa!'o_l conpound i s R
present-in-an anmount_of from about’ 60 0. 75 to 2.5% by weight, cal culated W
total conposition;,weight, 22. The conposi ti on according to €laim 10, N
'\Ahé'i‘-'.e-i'ﬁ said conpound is present in an amount of fromabout 0.1 to 10%.by
- weight’_calcul'ated on total conposition weight 23, The CONPGBR20IIBS B |
~accordi ng to claim 10, wherein said conpound 1S present T am anmount—ef—- =
f rf@.GS’ about 0.25 to 5% by wei ght, JaBiEwViated on. total conpositi on.-weight. - .
65" GB2053195 B« 0o e e
14 said mxtures should contain.an ap .’fﬁ“_iik‘i(h‘ld‘t’%qhy equal wei ght percent _of_ .
each ~ofg _];'J}g,uﬁmve accept abl e pqrr_p0un_ds|§°s.ehfct.ed.g8uc_h pomgsl_t i ons ar.e_ t_-_he_ y
subj ect of our application No. 82/29195." CLAI M5 o .5
5 A cOnfrbextikhedisottage f or mula [err] whesein X is _sel_ept__ecj_ fromthe gr oup
‘consi'sting of sorbic acid, nalidixic acid and phosphanilic acid. 2. The
_conpoupdCBierhexidineRinalidixatd aj m 1, wher ei n- X is sorbizosacid. 20 3. The. .
Conpouﬂdcﬁggoqji to cl.aim2, wherein X is-the r'mnphydr_af[e of .sorbic _-acw. o
20 4. T-he-cro??‘f)éntf%hg??%?"aﬁeng- to claim, whereim X lshna!': ch-0@, c__.gm g "5|'-h'e -
The conmppy ding to claim1, whengpp X is’ phanilj¢ acid. 6. .The
ConpOu%ggg%grag?ﬁ‘g togcl aim5, wherein 1?(&?-5. the -E?égsldrat,e -hﬁc‘_oophosphanl_ lic.
aci d.. 15; Lig Minetal @ibdsrer i al - conpositi on aasprisi ngi@es anount j@fsf ective to o
i nhi bit the growth of a bacterium 25 sensitive theret o of a conpound of the
forml a Hydrog natedelyisobutene . -~ .. 1000 1005 [err]163® : o

'35 wherepp X is-selected from the groug. consi'sting of. sorbic acid, -

L nali .'dimi.gﬁg%@gﬁﬁg@%%g%%ani lic acid,. 3?1@0 a der nat® ogi cal 1%%ccept abl e
~carrier seeswafor. 8. The conposition agggyding tgglaim?7,, \Maer ein Xis 20
‘'sorbic acid. 40 9. The conposition according to claim8, wherein X S the_ |

nonohy drRegd-Hyfirogenated GastrOd. - - 40 - 8.00 . 800 . 800 .
. 25 LanolinAlcoholMineralOil . g00 - - 600 . so0 . . g
 Arlacel 481 o a0 00 00 |
- Sorbitll - ©300 . 300 . 3.00
Glyceryl Oleate/Propqune Glycol 200 - 2.00 © 200 .
SorbitanOleate . =~ =~ - - . 200 . 200 0 200 -
.36 Oleoyl Hydrogenated Animal Protein 200 -~ 200 . 2.00 - o5
- Magnesium Stearate - - o g '2-.00 2,00 -+ 2,00 -
TianiumDioxide - .. 100 - 100 - _ 100
- Methyl Paraben S ' . 00028 . 026 026 .
PropylParaben - < . .02 02 .. 02
.4 DriedSodiumPhosphate . om . . om . . om . - .
LacticAcid(88%) a0 . 010 - o1
. Purifedwatergsto’ - 10000 10000 10000

- Mixtures of chlorhexidine or pharmaceutically acceptable salts of chlorhexidine (e.g. chlorhexidine
. digluconate) with nalidixic acid or pharmaceutically acceptable salts of nalidixic acid display synergism
* when used to prevent growth of microorganisms such as klebsiella pneumoniae, enerobacter cloacae, and
‘66 pseudomonas aeruginosa. The calculated synergism indices show that said mixtures should contain from 35 gg
to 65 weight percent of chiorhexidine or a pharmaceutically acceptable chlorhexidine salt and from 65 to 35
"~ weight percent of nalidixic acid or a pharmaceutiéa'll_y acceptable salt of nalidixic acid.-Preferably said _ '
mixtures should contain an approximately equal weight percent of each of the above acceptable com pounds
selected. = - . o S R TR
60 - Mixtures of chlorhexidine or pharmaceutically acceptable salts or chlorhexidine (e.g. chiorhexidine - 60
- digluconate) with phosphanilic acid or pharmaceutically acceptable salts of phosphanilic acid display ’
'synergi_sm_ when used to prevent growth of microorganisms such as staphylococcus aureus, streptococcus
" pyogenes, streptococcus faecalis, and pseudomonas aeruginosa. Said mixtures shquld_conta‘in from'35to 65
) ~ weight percent of chlorhexidine ora pharmaceutically acceptable chlorhexidine salt and from 65t035 .
"85 weight percent of phosphanilic acid ora pharmaceutically acceptable salt of phosphanilic acid. Preferably . 65
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10.  The corrp05|t|on accordl ng to claim?7, V\,herel n Xis nalidixic acid. 11.
_conposi tion according to claim7, V\/nerel n X.is phosphanilic acid. 12.
cynposi tion according to claimi11l, wherein X is the di hydrate of

Hani li-c acid. -13. The conposition according to cl'aim.7, wherein said
nd |8B39BIBEB i n an amountof from about 45 0.1 to 10% by weight, }.
cal cul-ated on-total -conposition weight. 45 12w
The - coMpae inbxtudes shatiotitaingn hrmmxirmtmeﬁual\nhshmewemafqdcm bmdadceptehiﬁ anount of

(28

Ay

~ f r om abeentpogndézelpaedsGych yormsisifians arethe swhiegtotayr enplisatienio. & ition. weight. \-/

15. The: co%omtlon according to claim?7, wherein said conpound is present:

5 of fromabout 0.75 to 2. 5%by wei ght, cal cul ated on total: ?1
. CcoNnpost tiony Didof3Qtorifla The conposition-according to claim8, wherei
sai d corrpoun%pg proesenotr ?Iﬁ an anount of from about 50 0.1 to 10% by.

- ~weight, calculated on total corrp05|t|on WEI ght. 17. The conposi tion S
d.is present ‘in an anount- of from

according to claim 8;. wherei n S gj=€
about100. 25 to 5% by wei ght, A -
conposi tion-according to cl a| m 8, wherein sai
amount of from about 55 0.75 to 2. 5% by wei gh(

conposi tion wei ght. NH-
anhe

al conposition weight, 18. 1he
conpound. i s present in an.

f2decal X ated on total .

5 19. The conposition ..

accorg ng to claim9, wherei ncs@.c N 1s present in an anmount of fgom

. about” 0.1 to 1 0% by weight, cal ated on total conposition weight. 20.

- The corrp05|t|on according to claim 9 wher ei n sai d.conpound is present in-
an amouffger %gfumthogfzts“e BRisting ¢fgorRic A f'a"dt’faraeﬁf nekPResPRANIc atid|

- sai d ‘CoMRoURE cdnpolhdse: mdt@c@rﬂrﬁmé]ﬁx%naﬁd@%a 5to 2.5% by
-wei ght, = 6almetatmdnddtcdrdikgio claiMP@Bdréin R i3 pWespBddllicacl®. The conposition
accor di n§. tThe cdnarionmdlBorditeto elaim S whaleic X FEiddiae ofrhesrdatilidanidan anount - of
from abodt Anattihagteriahognippsitigs] agimprisinazn empit efteciiye taiohibit thwmgfathaemmr ght .
23. THReSROFHYRSRATYP BfF camePdPhiRR WA ai m 10, wherein said conpound is pred®nt
in an anmount” of from 65 about 0.25 to 5% by weight, cal cul at.ed on, tot al

conpog t '3°“rh mtnd o:g:ggl;ocl Zﬁfr‘?ﬁ!:slfe lca%‘%g%ut %%L%(%' aim9, wher epg '. L

‘conposition wei ght o W MBS - 15
GB2053195 B - 15 24. The:ﬁ@eslmméw ccordi ng to claim 10 vvherel n
sai-d sonpound is. pr esent in an anount of ff}\ ' . 30

{CH2)s . 22X

" wherein X is selected from the group conS|st|ng of sorbic acid, nalidixic acid and phosphanilic acid, and a
dermatologically acceptable carrier therefor.
8. The composition accordingto claim 7, wherein X is sorbic acrd :
40 - 9. The composition according to claim 8, wherein X is the monohydrate of sorbnc aCId T 40
"10. The composition according to claim 7, wherein X is nalidixic acid. ' C
11. The composition according to claim 7, wherein X is phosphanilic acid. - :
" 12. The composition according to claim 11, wherein X i is the dlhydrate of phosphamlrc acid.
: 13. The composition according to claim 7, wherein sald compound i is present inan amount of from about' -
45 0 1 to 10% by weight, calculated on total composition werght 45
"14. The composition according to claim 7, wherein said compound in anamount of from about 0 25 to. T
5% by weight, calculated on total -composition werght L
" 16. The composition according to claim 7, wherein said compound is present inan amount of from about
0.75 to 2.5% by weight, calculated on total composition weight. -
~ 'S80 16. The composition according to claim 8, wherein said compound is present in an amount of from about 50 -
' 0 1to 10% by weight, calculated on total composition weight. :
17. " The composition accordmg to clarm 8, wherein said compound is present in an amount of from about
0.25 to 5% by weight, calculated on total composltlon weight. _
. 18. Thecomposition according to claim 8, wherein said compound is present in an amount of from about .
' §6 0.75 to 2.5% by weight, calculated on total composition weight.- ©o 55
~19. .The composition accordmg to claim 9, wherein said compound is present inan amount of from about -
0.1 to 10% by weight, calculated on total composition weight. - : '
20. The composition according to.claim 9, wherein said compound is present in an amount of from about
0.25 to 5% by weight, calculated on total composttron ‘weight. ' :
60 21. Thecomposition according to claim 9, wherein said compound is present inan amount of from about ' 60
0.75 t0 2.5% by weight, calculated on total composition weight. o
22. The composition according to claim 10, wherein said compound is present ln an amount of from
about 0.1 to 10% by werght calculated on total composition weight. :
_ - 23. Thecomposition accordmg to claim 10, wherein said compound i |s present in an amount of from
656 about0.25t0 5% by weight, calculated on total composrtron werght S _ o . 65



about 0.75 to 2.5% by weight, calculated on total corrpdsition wei ght .

25. The conposition according to claim 11, ound is present’
f amount of from about .0.1 to 10% by \/\/4 mmll Iiﬁu‘pon total
sition weight. 5 ~26. The conposition *faceor Hi nY tso ¢laim 11, wherein

conmGRAfs Bresent in an amount of from 5 about 0.25 to 5% by 14
wei ght, calculated on total conposition weight 27. The conposition C
accor distOmik@res biiuld cdrtain WSbpAIxinateh ddusiNEpBLpeetehtDf ¢hicieafaint abbve aacepmbeuUNt  Of

f (oM addewburils ¥dected. Sichebnippsiticnsgivithe subjectof eur epblication No-8/218Bposi ti on wei ght .
28. The conposition according to claim 12, wherein said conpound is present
in an St of from 10 about 0.1 to 10% by wei ght, cal cul ated on total

corrp55| i o, 10 29. The conposition 5
accordi tr‘ng %mﬁm &rein said conpound is present in an anmount of C

from about 0. 25 to 5% by weight, calculated on total conposition weight.
30. The conposition according te=clai¥d ¥2, wherein said conpound is present
in d@ amount of from about 09‘7‘@5‘2 i ght, calculated on total 10
conposition weight. 15 31. The conposition ®s claimed in claim?7, wherein
said conmpound is formed in said conposition,Hfds 1528 tu, by reaction of

chl or hexi di ne and sorbic acid, when i sms?lﬂi c acid; by reaction of
chl gghexi di ne and nal i di xi c a@@.\mﬁzu&lg nal i di xi ¢ acid; or by reactigon
of chl or hexi di ne and phosphani | acid, when X is phosphanilic acid. 32.
Process for produ0| ng a co ound of the fornmula 20

cgqdifro °f’ﬂ€~ °'€GP%'P'§’E‘?"ﬁg‘"?ﬁ°'dsor bi ¢ aci d,

9@

o e R R s e e e oy

Ehripo da 1%9&é.#x o hcicri Ui tabl e sol vent
theref os Tpé@ eatalaycomtg:su o hdrélni(kh%h&%ﬁﬁnlﬁfacnﬂa' l dl XI c acid and sorbic
aci d anél IToé conpbeaid acddrdidgo AaisS, Wiherdhi R Spiadiiyldiate ofiptiodphadiiicladdact ed t herein
wi t h chT-oAnextibdéterial fompesitirasemgiisinoah pmdurit pifegtivene inbibit the groiwihegi badtesipef or |
pr ef38r ¥BYYreHsreeAfa serprovBy offistforfstehanol , then optionally recovering the 2
resul tant precipitate and.washi ng, then 35 recrysta‘l I'i zi ng sane.
35 33. Method for producing an agti ba\u-l m al conposition conprising
i ncor porating an anount effe(ct' itthe growth of a bacterium
sensoti ve thereto of a corrpoundf the for a 40 30
[err] (cu) 4quhere| n Xis selected
fromthe group consisting of sorbic a gm ?I di xi ¢ aci d and phosphani lic

acid in a ) Cl—< >-—NHCNH(!.NH
35 ' _ 35

wherein X is selected from the group consisting of sorbic acid, nalidixic acid and phosphanilic acid, and a
dermatologically acceptable carrier therefor.
8. The composition according to claim 7, wherein X is sorbic acid.
40 9. The composition according to claim 8, wherein X is the monohydrate of sorbic acid. . 40
10. The composition according to claim 7, wherein X is nalidixic acid. '
11. The composition according to claim 7, wherein X is phosphanilic acid.
12. The composition according to claim 11, wherein X is the dihydrate of phosphanilic acid.
13. The composition according to claim 7, wherein said compound is present in an amount of from about
45 0.1to 10% by weight, calculated on total composition weight. 45
14. The composition according to claim 7, wherein said compound in an amount of from about 0.25 to
5% by weight, calculated on total composition weight.
156. The composition according to claim 7, wherein said compound is present in an amount of from about
0.75 to 2.5% by weight, calculated on total composition weight.
50 16. Thecomposition according to claim 8, wherein said compound is present in an amount of from about 50
0.1 to 10% by weight, calculated on total composition weight.
17. The composition according to claim 8, wherein said compound is present in an amount of from about
0.25 to 5% by weight, calculated on total composition weight.
18. Thecomposition according to claim 8, wherein said compound is present in an amount of from about
55 0.75to 2.5% by weight, calculated on total composition weight. 55
19. The composition according to claim 9, wherein said compound is present in an amount of from about
0.1 to 10% by weight, calculated on total composition weight.
20. The composition according to claim 9, wherein said compound is present in an amount of from about
0.25 to 5% by weight, calculated on total composition weight.
60 21. Thecomposition according to claim 9, wherein said compound is present in an amount of from about 60
0.75 to 2.5% by weight, calculated on total composition weight.
22. The composition according to claim 10, wherein said compound is present in an amount of from
about 0.1 to 10% by weight, cafculated on total composition weight.
23. The composition according to claim 10, wherein said compound is present in an amount of from
65 about 0.25 to 5% by weight, calculated on total compaosition weight, - 65
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: 30 whereln Xi |s selected from the group consustlng of sorbic acid, nahdrxnc ac:d and phosphanlllc acid, 30

, charactenzed in that the sorbic acid, nalidixic or phosphamllc acid is dissolved ina suitable solvent therefor,
o ‘preferably hot ethanol in the case of nalidixic acid and sorbic acid and hot water in the case of phosphanilic.
" acid, and reacted therein with chlorhexidine free-base dissolved in a suitable solvent therefor, preferably hot’
ethanol or hot methanol, then optlonally recovenng the resultant preclpltate and washmg, then . :
- 35 recrystallizing same. ' ’ 35
33. Maethod for producmg an antibacterial composmon compnsmg mcorporatmg an amount effectnve to
inhibit the growth of a bacterium sensltlve thereto ofa compou nd of the formula

4 ct—O-—NHcNHcN_H\_ | . - . 40 -
| - : o CCHde | .2X .

45_- L C Cl—-O—NHC?I:H(!NH/ : T : . . 45_;
’ : whereln X is selected from the group consisting of sorblc acld nalldmc acid and phosphamhc acidina o
o dermatologlcally acceptable carrier therefor. . ' s
: 34. Acompoundin aocordance wrth clarm 1 substantlallv as herelnbefore descnbed in any one of the
.- g0 Examples. ' 850
" - 35. An antlbactencal composition contammg a compound in accordance with clalm 1, substantlally a -
herelnbefore described in any one of the Examples '
36. - Amethod of inhibiting the growth of a mlcroorgamsm on an inanimate surface wherem the
" microorganism is one sensitive to a compound in accordance with any of claims 1 to 6 or claim 34,orto a
§§ composition according to any of claims 7 to 31 and 35, and wherein the microorganism is contacted withan . 55
.- amount of the said compound or composition sufficient to inhibit its growth. :
©37. Amethod according to claim 36, wherein the microorganismis Staphylococcus aureaus,
Steptococcus pyogenes, Streptococcus faecalis or Pseudomonas aeruginosa, and wherein the said
compound or compaosition comprises chlorhexidine, or a pharmaceutically acceptable chlorhexldme salt,
60 with phosphanilic acid, or a pharmaceutically acceptable phosphamllc acid sait. - .60
. 38. Amethod according to claim 36, wherein the microorganism is K/ebsiella pneumomae, Enterobacter :
" . cloacae or Pseudomonas aeruginosa, and wherein the said compound or composition comprises
chlorhexidine, or a pharmaceutically acceptable chlorhexudme salt, with nalldlxm acid,ora pharmaceutlcally
. acceptable nalidixic acid sait. '
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