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Synergi stic preservative blends The present invention

di scl oses synergistic preservative fornul ati ons
wa@oompniaong bactericidal and fungi ci dal conmpouPdEEPR09/003610

nmet hod of reducing the bacterial and fungal |oad of a

preparation as well as the use of the synergistic

preservative fornul ati ons according to the invention

Synefrg'istrig?l'ﬁbagvé GeBeifid @l and fungal |oad of
prepar

tions wi de variety of personal, household
and industri aI products, fornulations and preparations
need to be tec@odfromcotamnat

The %{ﬁaerﬁbwent - disclosgs syin eBI/’glé IGi eS8 Rgd%rr@qg E)gs comprising
bactetieidal steh¥de kﬁiaera@oeﬁﬁo@;ﬁ@ié 08 AREREE T rbsemufgetﬁé Bdt®erial and

ood bacter|C|daI and fung|C|daI properties of these
fungagdﬁﬁéd?fd@ PEPRESEPN ashued a8 EheuHeR fothqqéyrgera%tl@preservatlve

formdl BoAE acBddify tbtRBIRDERLISK t6F ?e&’uﬁﬁ@%ﬁgsbac'ﬂér@ll r]gcﬁ Z@?gal load

elr preservation capacity I's so h that 1ts
Ofpﬁnﬁﬂﬁbnues even after, e.g. in case of a lotion, it is
applied onto the skin, absor bed, distributed through
the bl ood and deposited in the major organs of the

A wideodygriety of etsona] thebgdrolindnpanabsttial iprpduttseIfay®lations and
function, there is the 033|b|I|ty of interference

PrepafRtiAns MiFethEonbe RIRKERteE MOmnEPAGHRAkORWitBrPacteria and fungi.
This P &istiafyCachidoeleBPNbadInP TORNEMY dee réRh¥ed Rhd/BE parabens

present invention is to provide preservative

becayssr oflthe 90ed baktaricdali aﬂcf fungicisatipsenergies affthesesompounds.
according to the state of the art. This problemis
sol ved by reducing the

However, these compounds of the state of the art suffer from some severe

drawbacks, namely that their preservation capacity is so high that its effect
continues even after, e.g. in case of a lotion, it is applied onto the skin,
absorbed, distributed through the blood and deposited in the major organs of the
body. Since formaldehyde and parabens impair enzyme function, there is the

possibility of interference with the normal human cell and organ function.

Therefore, the technical problem to be solved by the present invention is to
provide preservative formulations that avoid the disadvantages of those
according to the state of the art. This problem is solved by reducing the
necessary concentration of the formulation while still maintaining microbe control
through the surprising and unexpected synergistic cooperation of at least two

compounds.

It is therefore one object of the present invention to provide a preservative
formulation comprising the combination of at least two compounds having
bactericidal and/or fungicidal properties, wherein the respective combination is
selected from the group consisting of methylisothiazolinone/piroctone olamine;
caprylyl glycol/dehydroacetic acid; undecanol/dehydroacetic acid and lauryl
alcohol/sorbic acid.
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necessary concentration of the fornulation while still

mai nt ai ni ng m crobe control through the surprising and
won@zpested synergi stic cooperation of at | easpCT/mP2009/003610

conmpounds. It is therefore dne object of the present

i nvention to provide a preservative formul ation 0
The Ragigriridahgompoupgnisi Rieferahbpregentdast coneeribatien sl % to 5%,
' Qi ¢ Lor, f N Na 1P fi o 0
wner e e ] Sl 101 THORNRSSRLaRAPRR [ 220 to 75
when iids gapayyolysobtuntgecanol and lauryl alcohol. Even more preferred, the

Ll [ LponelpLr.o e am ne; A7RZ o
bacteEid| oot T bFETLh F EqTeta Bl SRkl 3% when itis o
methgtissthiamblinaney bndl 30Hotd 09 mharcitds Tapragt bBicot,i widdecanol and

0 und is preferably present in a concentration of
Iauryﬁg@ﬁog% when the bactericidal conpound is a

nmet hyl i sot hi azol i none, and 25%to 75% when it is

caprylyl glycol, undecanol and |auryl alcohol. Even
The fypgigiqal cosmpeund imprafacably ipresent itoansoneentiratipn @fetfi% to 99%.

[ c ti f 1.590% 9 [ 1] . L
cven) s BAIERNLZ, 08 Rhol P ShBRHT SRS, the inventon i
preserdipn \d gonagdngcation oh36&anol958ed | auryl al cohol. The

fungi ci dal conpound is preferably present in a

concentration of 25%to 99% Even nore preferably, the

All perodfiiagied alreCo8TROY Héré&abes Nohiéss bferivineestdrea. i s
present in a concentration of 30%to 95% All

per cent ages are wei ght percentages unl ess ot herw se

The ?F%?I%d ng‘?m%?eé?rﬁ%@h%l?sgﬂﬁfazefingﬁé gl IS IR QS Win-3-one.
s 2-net hyli sot hi azol i h-3-one.
However, other isomers are also within the scope of the invention.

It may be preferred that the preservative formulations according to the invention
are combined with appropriate solvents. Preferably, said solvents are selected
from the class of glycols. Most preferably, said solvents are selected from the

group consisting of propylene glycol, butylene glycol and pentylene glycol.

The method of reducing the bacterial and fungal load of a preparation according
to the present invention preferably comprises adding a preservative formulation
comprising at least two compounds having bactericidal and/or fungicidal
properties to the preparation to be conserved. The preferred bactericidal and
fungicidal compounds, their preferred concentrations and combinations are as
stated above.

Generally, the preparations according to the invention can be added to a wide
variety of personal, household and industrial products, formulations and

preparations.

Preferred preparations according to the invention are selected from the group
consisting of cosmetic preparations such as lotions, creams, salves and

ointments, cleaners, detergents, feminine hygiene products, wipes, pet care
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However, other isonmers are also wthin the scope of
the invention. It may be preferred that the
w@e@sasesad i ve formul ati ons accordi ng to the i NREEPZING/003610

are conbined with appropriae solvents. Preferably,

sai d solvents are selected fromthe class of glycols. )
prepaygtiong, Sely REERArALIANG AN 88t ShaPROQS 6@?@'&'%25%\ gals, fixatives
and sPray consi sting of propylene glycol, butylene glycol

and’ pentyl ene glycol. The nmethod of reducing the

bacterial and fungal |oad of a preparation according

Anot JBEPEF SO BN RS 8 BFRE s Ferg Medervarie
formulatipnsirrdsolding g thacheentiod#fbr asdiicing fthediavtdedal and fungal load

ti th ation to he conserved, The a
of prBpafaiaisy AR EIRTAN FndiereAracbapetsiaal T fungicidal

complRLALS! rAdirC pRERMERT dHtRntRtigiRMBhBakbRBIn&i6n&Sas well as the
stated above. Generally, the preparations according to

prefernied preraretionscwhepe thedsynergidicpreseryptiveyfogmulations can be

appidEEPOPAL sahsebnbee Bk agupdrial products,

ions and preparations.” Preferred preparations
according to the invention are selected fromthe group

consi sting,of cosnetic preparations su as | ot.ions o
The EREREEN ¥H)10 BeRaKE dlsachibRRS by MEh et thaotallogings Hion-limiting
examipfgd.ni ne hygi ene products, w pes, pet

carepreparations, hair preparations such as shanpoos,

conditioners, gels, fixatives and sprays. Another
Exan?pleegt of the present invention is the use of the

synergi stic preservative

Preservative challenge testing was done to evaluate the performance of the
blends in finished cosmetic preparations. Testing was conducted in a shampoo
and a lotion base as described herein. A standardized mixed bacterial culture
was prepared as follows. Three individual Tryptic Soy Agar slants of
Staphylococcus aureus (ATCC 6538), Escherichia coli (ATCC 8739) and
Pseudomonas aeruginosa (ATCC 9027) were incubated at approximately 35°C for
~24 hours. Each slant was then washed with 5 mL of sterile Phosphate Buffered
Dilution Water (PBDW). The 5 mL was transferred to an additional 5 mL of
BPDW for a total 10 mL individual bacterial suspension. The absorbance of each
individual suspension was measured spectrophotometrically at 530nm after
calibration of the instrument with a blank of PBDW. Each individual suspension
was standardized to ~10° CFU/mL. Five mL was aseptically transferred from
each individual suspension to one sterile specimen cup to create the “Mixed
Bacteria”. Then 40g of each shampoo and lotion sample was inoculated with 0.2

mL of the standardized bacterial solution and each sample was mixed well.

Two individual Sabouraud Agar slants of Candida albicans (ATCC 10231), and
three Sabouraud Agar plates of Aspergillus niger (ATCC 16404) were incubated
at approximately 30°C for ~24 hours and 5 days, respectively. The Candida
slant was then washed with 5 mL of sterile Phosphate Buffered Dilution Water
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formul ati ons according to the invention for reducing

the bacterial and fungal |oad of preparations. All
waledoaithagoo egar di ng the preferred bacterici dal PODEP2009/003610

fungi ci dal compounds, their4 preferred concentrations

and conbi nations as well as the preferred prg@Par ations

(PBDYfler Ene tre My Wep g7 51 e A0 Add}dond) minlaof ERDWHRT setotal 10
mL irffPidugf C%Wé’icH‘Eué;?éF%i&‘?. EHO8e QﬂséngA/glgg\é;stt%@% cotton swab was

I nvention w now be descri bed
immereed dnkong, L(honk tiipe of rejegleaRBDYY ar@xthesl dipped into a sterile tube

of TRER YT e, Wy TS thEE, HOY, Btk R ch oo ERIdtR, Bacn of the
Aspefyikpaiptdtesn sranbéatringg thespoeesitictted 10 ral STBDWO BN between
| oti on base as descri bg(g herein. A standardi zed m xed

each pSRArEr irfMAVAf tROSeRErs PRPaftid QT SAFBWET ther swispensions was

transféiféd itdUnkegaribic nﬁQPBﬁﬂﬁrtu‘-ﬂe@ntﬁcﬁf%f%%@yl':@C?l?s‘-"dég\sions was

aureus (ATCC 6538), Escherichia coli (ATCC 8739) an

measuEsed eond N a@tagites sad ArCorigmt suspersipng wirneestaadardized to
7 i mat 5C f ~2 t N

107 SR Sefo i gs ity SEELEERN, 0385 4480 matvicua

suspédhdian itoronsaserilé %@Wmeﬂ'i‘@;ﬁtdﬂc;emlsthegamm‘edr thldgil"g al:’hen 40g
additional 5 m, ,of BPDWfor a tota i.ndivj du

of egefl HAMPORLERENIIURN SHEPIDSHAGaMer Iated,atn 0.4 ‘ML of the

standardizet FunbaPsGINEBAI MY ¥BEh BBAPIE &hs mixed well.
spectrophotonetrically at 530nm after calibration of

the instrument with a blank of PBDW Each individual
At day¥SPe#S18and 28 days, sampling was done as follows. One gram of each
sample was aseptically transferred to a separate 9 mL D/E neutralizing broth
tube to form the 107! dilution. Serial dilutions were prepared through to a 10°®
dilution in BPDW. The serial dilutions for the bacterial cultures were plated by
pour plate with Tryptic Soy Agar and incubated at ~35°C for 48 hours. Serial
dilutons for the fungal samples were plated by pour plate with Sabouraud Agar
and incubated at ~30°C for 72 hours.

incubation period.

Plates were enumerated after the
Results are shown in Tables 1 and 2. The blends were
effective in significantly reducing the bacterial and fungal counts over a 28 day
period.

Table 1

Preservative Challenge Data
Mixed Bacterial Counts (CFU/gram)

Test Samples Day 0 Day 7 Day 14 Day 28
Unpreserved lotion 1.0x10" | 1.3x10° | 1.4x10* | 1.4x10°
Lotion + 95 ppm methylisothigzolinone + 0.5% piroctone 17x107 <10 <10 <10
olamine
Lotion + 1% Caprylyl glycol + 0.5% Dehydroacetic acid 1.1 x 10 <10 <10 <10
Lotion + 0.5% undecanol + 0.5% Dehydroacetic acid 1.3x 10’ <10 <10 <10
Unpreserved Shampoo 92x10° | 25x10° | 20x10” | 2.2x10°
Shampoo + 0.5% lauryl alcohol + 0.5% sorbic acid 1.2x 10’ <10 <10 <10

30

Inoculum:




was standardized to ~10 9 CFU/ nL Five ml _ was
aseptically transferred from each i ndivi dual
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7 cells/nmL. Seven nL was aseptl cally transferred from
Inoculah i ndi vi dual suspension to one sterile specimen cup
Mlxedtﬁungreap@rown@telmqeaj amowt of CTalbinadOendA. mgeh shanpoo
6.9 x Hito N34 ¥ sanple was inocul ated with 0.4 niL of the

standardi zed fungal solution and each sanple was m xed

Exampld 2

Minimum inhibitory concentrations (MIC) were determined for individual
components and binary formulations as follows. Individual bacterial suspensions
of S. aureus (gram positive), E. coli and P. aeruginosa (both gram negative) and
individual fungal suspensions of C. albicans and A. niger were prepared as
described in Example 1. Each individual suspension was standardized with PBDW
to yield a ~10® CFU/mL or ~107cells/mL for the individual bacteria and fungi,
respectively.

The individual components and binary formulations were diluted in either DI
water or propylene glycol (as appropriate for solubility) to yield a 10,000 ppm
total starting active solution. From the 10,000 ppm solution, a 1:9 dilution was
made in sterile Nutrient Broth to yield a 1,000 ppm active solution. Five mL of
the 1,000 ppm dilution was transferred to five mL of sterile Nutrient Broth (NB)
to yield a 500 ppm active solution. This dilution scheme was repeated down to
3.90 ppm active. The same dilutions were made in sterile Sabouraud Dextrose
Broth (SDB) for the fungal MIC testing. The series of nine active solutions (3.9
ppm - 1000 ppm) was prepared for each of the five microorganisms to be
tested.
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At days 0, 7, 14 and 28 days, sanpling was done as
follows. One gram of each sanple was aseptically

wo canaiaored to a separate 9 nL D/ E neutral i zi pPgr/EPDD$003610
tube to formthe 10 dilution. Serial dilutions were
prepared through to a 10 6 dilution in BPDW The
serial dilutions for the bacterial cultures were

FromPiret 8dchl skepenslbAt ©. Wrhh vJ_EH/EHUEd $8YeHPHF B nine, 5 mL active
I ncubat ed at’ ~35C C for 48 hours. Serial dilutons fo

solutions in WalEashnisbeswae rmaixgdathedobghlyoufhis wase remated for each of

the bé?% @ron%ndﬁﬁgghgt %dlf\'hL &0&{)‘&{ J/glcjg?;grs%dspensmn was

enumer at e ter € 1T ncubation Perio
addeREESLElad;\ efrtheshmm S5-miTabties sbluivths2in SD8. bTkisdgasweepeated with

A. nlqcﬂ'nlgmgz% s\égﬁl gsﬁfgnl fc\dﬁ%g}nlag aﬁg% ba%v%sggrllggét ﬁ&c%ghawd Controls
were Pbﬁ@;ﬁi’r&éat fore el lopgaRishat By Mneedidafg & | ML @PUNBS or SDB, as
ra | nocul umrM xed Bacteria - "approxi mately

appr%@é?qapﬁi fireeysers ofchagrrasAUbes weeeircubaded. atc<3|5°c for 48
hours%g%ﬁgliﬁ_éxﬁﬁo %e%s ﬁf]fgﬁggfi?ut?ﬁfﬁrgﬁﬁ;ﬂ?éﬂe\ée?% o ceRF®72 and 120

unga nts gra nocu
hours. At the end of the incubation period, the tubes were mixed and visually

inspected for turbidity compared to the control. The lowest concentration with a
lack of turbidity was recorded as the Minimum Inhibitory Concentration (MIC).
The results are shown in Tables 3 and 4.

The synergism value is (Qa/Qa + Qs/Qb). Qa is the concentration of component A
in the mixture, Q, is the concentration of component A applied singly, Qg is the
concentration of component B in the mixture, Q, is the concentration of
component B applied singly. When the synergism value is less than one, the
mixture is synergistic. Values for (Qa/Q. + Qs/Qu) of 1 and greater than 1
represent an additive effect and an antagonistic effect, respectively.
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tested. Fromthe E. coli suspension, 0.1 m _ was added

to each of the nine, 5-nL active solutions in NB. Each
wo dne/1veas0 ni xed t horoughly. This was repeat ed POT/ERB0$1003610

of the bacterial suspensioms. Simlarly, 0.1 m _ of

the C. al bi cans suspensi on was added to each of the

nine, 5-nL active solutions in SDB. This was repeated

with A niger in a separatg f{, of dilutions. Each

MPGaain e dof Hre §&Ume3forr21p?l£ﬁcf lv%réﬁ%%cﬁﬁ?@ﬂ%@tdanfd(?ﬁngus
each organi sm bYyfori@rRtibRY Witk prrodtbne AhmiNe
appropriate. Al three sets of bacterial tubes were
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B/ Q>) of 1 and greater than 1 represent an additive

ef fect and an antagonistic effect,

3 MC values (in ppm for preservative formul ations
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M C values (in ppn) for preservative formul ations

versus bacteria, yeast and fungus fornulations with
w@Roogatane ol ami neC ains 1. A preservative forpal/apri009003610

conprising the conbinati on ©f at | east two conpounds

havi ng bactericidal and/or fu_ngi ci dal properties,
wherein the respective co | on is selected from

t he group consisting of
Lmé RyeseyerVazBIrmdadepi compsisinoIthei eembingiign \af at least two

SEHFRE ORI, 45 A B RGO yperein e

acespattivg tcorobaiatioh isheseleateade fimast e:hemgkaiup con5|sting of
r.esen ent.ration_of 1%

CoIT%RQ’R%O@A#QPOEFZ}%P%%H%S3‘?1'8“?'93 caprylyl fyco?/doehydroacetlc

matidy |uriticRhagdehp@rsacetieth did Yndaadhdoarbstivlfdorbse acid.
caprylyl glycol, undecanol and lauryl alcohol. 3. The

compound accord| ng to claim?2, wherein the

2.b¢ﬁEeddrﬁ%6’@er %‘EEBFH%‘H@ tb5c|9irn$ ekhbrkif tﬁ?%‘%r‘uéhh%gﬁ%ound is

1.5%to 3% when It ameth ‘i sothi azol'i none, and
tareamt\nmaw cpncerstraapnwwwcgtqcsalo, whete the dlactericidal compound

26 ndth R0t PR B 250 OB r Rl aveor,
|nndecarmlea“ltdm,nr¢halobh85%to 99% 5. The conpound

according to claim4, wherein the fungicidal conpound
iIs present in a concentration of 30%to 95%

3. The compound according to claim 2, wherein the bactericidal compound is
present in a concentration of 1.5% to 3% when it is a
methylisothiazolinone, and 30% to 70% when it is caprylyl glycol,
undecanol and lauryl alcohol.

4. The compound according to any of claims 1-3, wherein the fungicidal

compound is present in a concentration of 25% to 99%.

5. The compound according to claim 4, wherein the fungicidal compound is
present in a concentration of 30% to 95%.

6. A method of reducing the bacterial and fungal load of a preparation
comprising adding the preservative formulation according to any of claims
1-5 to the preparation.

7. The method according to claim 6, wherein the preparation is selected from
the group consisting of personal, household and industrial products,

formulations and preparations.

8. The method according to claim 7, wherein the preparation is selected from
the group consisting of cosmetic preparations such as lotions, creams,

salves and ointments, cleaners, detergents, feminine hygiene



6. A nethod of reducing the bacterial and fungal | oad
of a preparation conprising addi ng the preservative
wo eoookado on according to any of clains 1-5 t oPCTEP2009/003610
preparation. 7. The nmethodiaccording to claim®6,
wherein the preparati.on_is selectgd frqm.the %ro%p
cBRSRALIRS of WiREPs ol | CeRDUBEFRATAUIRY NfduskrepPgrations such as
PEREHTHods, tenditionkt9GelaNfixpieORBAlIPRSys.8. The net hod
according to claim?7, wherein the preparation is
selected fromthe group consisting of cosnetic
Pl pRanat i : ' sal v. : -
O DLAERoR & PEsEe® il pifon SBRing B &y Bclaims 15 for
hyeduecingtbe dastérdaisandviyess| lpad of preparatjmensat i ons,
hai r preparations such as shanpoos, conditioners,
gels, fixatives and sprays. 9. Use of a preservative
formul ati on according to any of clains 1-5 for
reduci ng the bacterial and fungal |oad of
preparations.



