21 JUN 2006 Stabilised hydrogen peroxide *166166* Description The

i nvention relates to a nodified hydrogen peroxide and to its use in the
chemi cal sterilisation of packaging materials. The cheM(xi1sy§r%P'sation
of packaging materials nowadays nekes it possible to nake & turts such
as mlk, vyoghurt or fruit juices available to the end user in sinple,

user-friendly packaging, without treating or inpairing the r '
foodstuff itself in any way. The high degree of acceséance ofjmﬁmnmmmmmmwm

user-friendly packagi ng FéP&redEao RGRIFeRATFI¢L the filling capacity
of the filling machines constantly being increased, which sinultaneously
I's often acconpani ed by shortening_of the filling cycles. In the chem cal

sterilisation of packaging nmateriaP§SCTtRELICReni cal s which can be used are

limted by food regulations. Only those chenmicals or m xtures which are

permtted on their own or - in the case of mxtures - the individual

constituents of which are permtted under food regulations are permtted.
The invention relates to a modified hydrogen peroxide

and to its use in the chemical sterilisation of packaging

materials.

The chemical sterilisation of packaging materials
nowadays makes it possible to make foodstuffs such as milk,
yoghurt or fruit juices available to the end user in simple,
user-friendly packaging, without treating or impairing the

respective foodstuff itself in any way.

The high degree of acceptance of the user-friendly
packaging referred to above results in the filling capacity
of the filling machines constantly being increased, which
simultaneously is often accompanied by shortening of the .
filling cycles.

In the chemical sterilisation of packaging materials,
the chemicals which can be used are limited by food
regulations. Only those chemicals or mixtures which are
permitted on their own or - in the case of mixtures - the
individual constituents of which are permitted under food
regulations are permitted.

It has been shown in the past that hydrogen peroxide,
owing to its high oxidising capacity, is a very effective
germicidal medium and therefore has now been used
successfully for years in almost all aseptic packaging plants
in the milk-processing industry and also in juice production

etc.
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It has been shown in the past that hydrogen peroxide, BRW gﬁ%hlgh
oxi di sing capacity, is a very effective germcidal nedlun1 h fore
has now been used successfully for years in alnost all aseptic packagi ng
plants in the mlk-processing industry and also in juice production etc..
*(@0002* 21 JUN 2006 2 Conpared with @ her germicidal substances or

conpar abl e oxidising agents, hydrogen peroxide has the great advantage of
not |eaving any residues other than water behind on the packaging

material s as aCeEBaredofithecphedugerahgioplt FELSERHEESs OraSOPAESHE he

slight tr@ﬁﬁaleingt agéhtgerhyh@ogeﬁl phepkeak sher 't'h'es%tx‘é&rt %fdmmg% ng

mat eri al s, nowadays essentlall processes have econe est abl i shed on

the markePf BPRE a?ﬁvﬁﬁghaBVoE€§§d&ﬁ8 Pﬁ3e§pF§? D GEELs P9 Ph Gt Fiocesses,
nowadays badkageﬁgpmaérdalss agsad réSu1QEbm‘l Qhéabx@aelr@tcalncntofeltmeat ed
tenperatures t he genagdg nagﬁ E ngtegéal %fLﬁjpro erties of the
hydr ogen ﬁ8F8§Fde 835 Fﬁ@ tﬁ& Gc5E8°FR 8 |5H2 s for exanple
in the spray process the hydrogen perOX|de used shoul d for process-rel ated
reasons contain only
In the chemical sterilisation of packaging materials,

nowadays essentially two processes have become established on

the market, the dip bath process and the spray process. In

both processes, nowadays hydrogen peroxide is used as

germicidal chemical at elevated temperatures, the demands

made on the material-specific properties of the hydrogen

peroxide depending on the process in question.

Thus for example in the spray process the hydrogen
peroxide used should for process-related reasons contain only
few "inert materials", which very largely originate from the
stabilisers used: in the spray process the "inert materials"
result in incrustations in the evaporator or spraying
gsection, which necessitates cleaning and ultimately reduces
the filling capacity.

In the dip bath process the germicidal process takes
place in a bath filled with hydrogen peroxide. For this, the
packaging material is passed through a temperature-controlled
bath and during the later course of the process is
mechanically separated from adhering hydrogen peroxide
residues. As a result of the process, therefore, the hydrogen
peroxide used must be more highly stabilised than the product
used in the spray process referred to above.

In order to extend the useful life of the hydrogen
peroxide used, foodstuff-compatible stabilisers are added to

the hydrogen peroxide. It is for example known to use



few "inert  materials", which very largely originate fromthe stabilisers
used: in the spray process the "inert materials" result ir2{ QUNugogtions
in the evaporator or spraying section, which necessitates cleaning and
ultimately reduces the filling capaC|5y In the dip bath process the
germ cidal process takes place in a bath filled with hydrogen peroxide.

For this o iR®ndiatkadid)hiBiidalc ifcRassededfib Oughién with stannates
tenperature-contraolled . bath and during the later course of the process is
mechani ¢ QR/%Réﬁﬁiﬁ%ﬁF¥4%n1adherlng hydr ogen peroxi de residues. As a
result of the process, therefore, the hydrogen peroxide used nust be nore
hi ghl y stabilised than the product wused in the spray process referred to
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f oodst uf f - conp i'sers are rogen per oxi
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conbi r\at'sgjbsw gatlafﬂpaﬂfsa wfé’ciuééf&h'é?aﬁhéndwgm tﬂfﬁéeé§e§hbn filling
capacity descri above th su stantlally unal tered

geomet ri €¥8C %9%ﬂxﬂﬁﬁ%ﬁﬁ%%il%u%%?a%&?a??? byl PEGGEtPSHeth?ESSEMEPI time
of the pagkagifih terdedrini édrei eh pebpébt, | bher dperaeyvagt hehmpesatare

in the dip bath must be increased.

The object of the invention then consists in modifying
hydrogen peroxide such that it is possible to use it in high-
speed aseptic packaging plants at higher temperatures than
have been possible hitherto without shortening the filling
times of the packaging plant. The comparison of stability
with the hydrogen peroxide specialities used at present for
the "slower"-running machines serves as the variable for

measuring this.

Surprisingly, it was discovered that hydrogen peroxide
can be stabilised so efficiently and effectively by the
addition of small amounts of phosphonic acids permitted under
food regulations, preferably aminotrismethylene phosphonic
acid, that a substantially lesser reduction in concentration
is observed even at temperatures of 85°C compared with the
special hydrogen peroxide types nowadays used in dip bath
technology.

This improvement in the stability behaviour is not
restricted only to hydrogen peroxide which has not yet been
used in the process and accordingly has not picked up any
contamination from the packaging material. Also hydrogen
peroxide which as a result of the process exhibits enrichment
of packaging material residues, which results in

heterogeneous decomposition, behaves substantially more



mai ntain the sterilisation effect, the operating tenperature in the dip
bath nust be increased. The object of the invention then consists in

nmodi fyi ng hydrogen peroxide such that it is possible to use at JUN 200§h-
speed aseptic packagi ng plants at higher tenperatures than have been
possi bl e hitherto wi thout shortening the filling tinmes of the packagi ng

pl ant. The conparison of stability w #h the hydrogen peroxide specialities
used at present for the "slower"-running nachi nes serves as the variabl e
for measuring this. Surprisingly, it was discovered that hydrogen peroxide

can be stabiljsed so effjciently and effectively by the .addition of small
anmount s o?tﬁﬁ%gpﬁﬁﬁFcaﬁchaghEErﬁ???@ﬁaﬁﬁﬁéﬁ QQﬁﬁ?ﬁ%%yﬂ%ﬁh(ﬁﬁﬁné% erably

am not ri sppihyLenepphesphentaalacies.that a substantially | esser reduction

in concentration 1s observed even at tenperatures of 85C conpared with the
speci al hydrogen peroxi de types nowadays used in dip bath technology. This
i nprovenent in the stability behaviour is not restricted only to hydrogen

per oxi de whi chThasamotnyebfbeenbildedri neches sprordsy digt atedridiiggtidras

not pickedcu o] L nati I h [ T hydr ogen
per oxi de 8 i@%agé?ﬁﬁrQESE%Q§% ?%eES?SEEEEKE§O|m1éy%§§§€§ﬁﬁgﬁhfifgiackaging
mat eri al PBOFHBEBicwAFéR Aas@hes fiogm of a 50%-strength agueous

solution relative to 1 1 hydrogen peroxide.

One further surprising advantage of the hydrogen
peroxide stabilised with aminotrismethylene phosphonic acid
is that upon the removal of residual hydrogen peroxide
following the dip bath process even with a continuous process

no hard residues are built up on the scraper rolls.

One further advantage is the preparation of the hydrogen
peroxide stabilised with aminotrismethylene phosphonic acid.
The necessary amount of stabiliser is mixed into a hydrogen
peroxide distillate; the addition of further stabilisers can
be omitted.

A first expression of the invention is use of a
stabilised hydrogen peroxide comprising hydrogen peroxide
and from 200 to 500 ppm of a foodstuff-compatible
phosphonic acid for the chemical sterilisation of foodstuff

packaging material.

A second expression of the invention is use of a
stabilised hydrogen peroxide comprising hydrogen peroxide
and from 1 to 1,000 ppm of a foodstuff-compatible
phosphonic acid as a dip bath liquid for the chemical
sterilisation of packaging material in high-speed aseptic

packaging plants.



het er ogeneous deconposition, behaves substantially nore 21 JUN 2006 4
stably even at higher tenperatures conpared with standard hydrogen
peroxi de qualities. The amount of stabiliser necessary for th&! JUN 2008
stabilisation of hydrogen peroxide is 200 to 500 ppm am notri snet hyl ene
phosphonic acid in the formof a 50% strength aqueous solution relative to
1 1 hydrogen peroxide. One further # prising advantage of the hydrogen
peroxi de stabilised with am notrisnmethyl ene phosphonic acid is that upon

t he renoval of residual hydrogen peroxide foI |l owi ng the dip bath pr ocess
even wth a conénéc QUS, pr.ocess s ar e, bu

scraper rolls. ﬁéﬁpra?cf\fén({] ge |t§19t h]en Eparatt o’ cf?eﬁﬁ%gh?/ rogen

per oxi de s%abkllua@dn\gl Tah FRIBARAE £S RIdRE Liey p&m&pﬁm Cc@gﬁbldlSlr-lr de necessary
amount of stabiliser is mxed into a hydrogen peroxid istillate; the

addi ti on oP2FgrPRe NSt BFIAVGSer ST e WHAIEY.2 AR rxatlexpk®ssion of the
i nvention | id i hydr ogen
peroxi de c%gﬁ??g%% 8y?%%%l §§ﬂ¥ﬂ¥9§93§g%§§ﬁ ]bgﬁ%at ¢§ ﬁ%md%gﬁgnlc
acid for tHeodsemfcalcostpertiilbilsatdharspdforficodstif f packagi ng materi al .

The following examples are intended to explain the

invention, without limiting it.

1. 250, 500 and 1000 ul of an agqueous 50%-strength solution
of aminotrismethylene phosphonic acid, trade name Cublen
APl (manufacturer ZSCIMMER & SCHWARZ, MOHSDORF GmbH & Co
KG, Mohsdorf) was dissolved in commercially available
hydrogen peroxide of the type D0032 from Solvay Interox.
The stability values of these mixtures are reproduced in
Table 1.

2. Analogously to Example 1, 250, 500 and 1000 pl/l1 H,0, of
an aqueous 50%-strength solution of aminotrismethylene
phosphonic acid, trade name Cublen AP1 (manufacturer



A second expression of the invention is use of a stabilised hydrogen
peroxi de conprising hydrogen peroxide and from1l to 1,000 ppmof a

f oodst uf f -conpati bl e phosphonic acid as a dip bath |iquid f£?~ﬂﬂb2Wﬁenica
sterilisation of packaging material in high-speed aseptic packaging
plants. 21 JUN 2006 4a A third expression of the invention is a nethod of
Sterilising a foodstuff packagi ng matebial conprising passing the packing
material through a dip bath Iiquid conprising hydrogen peroxide and from1
to 1,000 ppmof a foodstuff-conpatible phosphonic acid. The foll ow ng

exampl es ar e, atghded; Lo gxpl al ncthercLRVSRRLOR i LROUL L LBLLING it 1

of ~an ‘aquéous strength sol u
ami not ri snetdissnkvehosphonhoeaci dl 1y r avai hahee CopbengenPpememidgieacifur er

ZSCI MVER & Séﬂ/"’% %@%@!?Fwﬁf@ﬁ' BaOpe G A@Eéa% ) t9as %’b $2lygd in
commerci al | y aval ble tr0gen peroxide of the t ée %%0? %fon1 ol vay
| nt er ox. Th@a%%ﬁaﬁ¢m¥9rvgpnegiﬁfg@héséeﬁhRP&P§¥-a er eppddddéd in Table
1. 2. Anal ogpushystor Bxgapbenixtd2Bs 296 28grd806ek/ knHA@B1ef 2 .an aqueous
50% strength sol ution of am notrisnethyl ene
3. To measure the stability, during determination a defined
number of packaging material chips with a surface area of
55 - 60 mm?/chip are added to the samples from the
Examples listed above. To measure the stability,
approximately 50 ml of the sample solution, with known
concentration (W,) was stored at a storage temperature of
70°C or 85°C over a period of 960 min. in a glass flask.
Then after the necessary correction of volume, caused by
evaporated water, the hydrogen peroxide content was again
determined by conventional methods for this purpose (We) .
The stability loss is calculated by: (Wy - We) /W, x 100.

W, - initial concentration of the hydrogen peroxide
used.
We = final concentration of the hydrogen peroxide after

16 h test at the respective test temperature.



phosphoni ¢ acid, trade nane Cublen APi (manufacturer 21 JUN 2006 5 ZSCl MVER
& SCHWARZ, MOHSDORF GtbH & Co KG Mohsdorf) was dissolved in commercially
avai l abl e hydrogen peroxide of the type D0035, which has b@énJﬂﬁéﬁﬁh by

t he apparatus manufacturer for dip bath technol ogy. The stability val ues
of these m xtures are reproduced in Talsle 2. 3. To neasure the stability,
during determ nation a defined nunber of packaging material chips with a
surface area of 55 - 60 nmmR/chip are added to the sanples fromthe
Exanpl es |isted_above. To neasure the stability, approximately 50 m of

t he sanpl &2 ion, with known concentration (Wa) was stored at a storage
tenperature of 70C or 85C over a period of 960 mn. in a glass flask.

Then after the necessary correction of vol une, caused by evaporated water,

t he hydr ggen per oxi de content n .§¥ Y ntUﬁnal met hods
for this|purpose (W). The sta;blzf)?%}g&ﬁ nglets cal ?at? B - Ws)/V\a X
100. Wa=|initial concentration |of the hydrogen perOX|de used We = final
concent r gladeimionbf shakilibardpidgen persoshily ledfst(%) | 16 Shaltilgytlosat(%) he respect ive
test tenmper@pure. 21 JUN 2006
0 38 23
250 12 15
500 5 11
1000 6 3
Stabiliser: Cublen AP1 (50%-strength solution)
Test femperature: T =85
Testing Time: t =960 min
Packaging material chips: n=50

Table 2:
HzO, type D0035
Addition of stabiliser (ul/l H,0,) Stability loss (%)
0 6
250
500 2
1000 1
Stabiliser: Cublen AP1 (50%-strength solution)
Test temperature: T=70°C
Testing fime: t =960 min
Packaging material chips: n=50




6 Table 1 1H202 type DO032H202 type DO035 Addition of stabiliser
(ul/IStability loss (%Stability loss (% H202) 03823 2501215 500511 100063
Stabiliser: Cublen AN (50% strength solution) Test tenperature: T = 85C
Testing time: t = 960 nin Packaging material chips: n = 50 Tah)uy 2006H202
type b0035 Addition of stabiliser (pl/1 H202)Stability loss (% 06 250 5002
10001 Stabiliser:Cublen AP1 (50% strengtf solution) Test tenperature:T =
70C Testing tine:t = 960 m n Packagi ng material chips:n = 50

Table 3:
Temperature (°C) Number of chips Stability loss (%)
70 0 1
25 1
50 6
85 0 1
25
50 23
96 0 1
25
50 50
Hydrogen peroxide type DO035
Testing time: t = 960 min




21 JUN 2006 7 Table 3: Tenperature (C) Nunber of chipsStability loss (%
7001 251 506 8501 25 5023 9601 25 5050 Hydrogen peroxide type b0035 Testing
time: t =960 min 21 JUN 2006 8 Clains 1. Use of a stabilis 3 hédrﬁ&en

per oxi de conpri sing hydrogen peroxide and from 200 to 500 g mJBN

f oodst uf f - conpati bl e phosphonic acid for8§ the chemcal 5 sterilisation of
foodstuff packaging material. 2. Use according to Claiml, characterised in
t hat the f @gglgisuf f - conpati bl e phosphonic acid is am notri snet hyl ene
phosphonic acid. 10 3. Use of a stabilised hydrogen peroxide conprising
hydr ogen per oxi de and

1. Use of a stabilised hydrogen peroxide comprising hydrogen peroxide and
from 200 to 500 ppm of a foodstuff-compatible phosphonic acid for the chemical

5  sterilisation of foodstuff packaging material.

2. Use according to Claim 1, characterised in that the foodstuff-compatible

phosphonic acid is aminotrismethylene phosphonic acid.

10 3. Use of a stabilised hydrogen peroxide comprising hydrogen peroxide and
from 1 to 1,000 ppm of a foodstuff-compatible phosphonic acid as a dip bath liquid for

the chemical sterilisation of packaging material in high-speed aseptic packaging plants.

4, Use of a stabilised hydrogen peroxide as a dip bath liquid according to
15  Claim 3, characterised in that the stabilised hydrogen peroxide comprises from 200 to

500 ppm of said foodstuff-compatible phosphonic acid.

5. Use of a stabilised hydrogen peroxide as a dip bath liquid according to
Claim 3 or Claim 4, characterised in that the foodstuff-compatible phosphonic acid is

20  aminotrismethylene phosphonic acid.

6. Use of a stabilised hydrogen peroxide as a dip bath liquid according to
any one of Claims 3 to 5, characterised in that the dip bath liquid is at a temperature of

80 to 85°C.



from1l to" 1,000 ppmof a foodstuff-conpatible phosphonic acid as a dip bath
liquid for the chemcal sterilisation of packagi ng materi L@r& i.gh- speed
asepti c packaging plants. 4. Use of a stabilised hydrogen g r as a dip
bath liquid according to 15 Caim3, characterised in that the stabilised
hydr ogen peroxi de conprises from 200 to 9 500 ppm of said

f oodst uf f - conpati bl e phosphonic acid. 5. Use of a stabilised hydrogen
peroxide as a dip bath liquid according to Caim3 or Caimé4,
characterised in that the foodstuff-conpatible phosphonic acid is 20

ani not 11 smet hyl ene phosReR! ARt Qfo&fsaﬁ@g agh@hiaid:ae dofygRgen

peroxi de as a dip |qU| accor ing to

a5 aSEGSb%e%a@héB?&"ié" el R oty %&E%ﬁ o Py BIRCHA efalif P oo
i al I h dip bath liquid
Compr | & ng Y APBGLR bERTRPROS s bTPHBIDBOBI AR & oh tiqu

f oodst uf f - conpati bl e phosphonic acid. 5 8. A nethod according to Claim?7,
whereindsaid dip bath |iquid conprises from200 to 500 ppm of said

f oodst uf f - conpati bl e phosphonic acid. 9. A nethod according to Claim7 or
G aim8, wherei. sai & metodtasédrdibg tc Qlgiat 7, Wherqih e dipbath diquid domprises

am notri smet hyl ene phosphonic acid. 10. A method according to any one of

?agg}sz 7t Groh 2000 T ppERbElsaid fooaRbfE-dofnpaBbRipAbGM@nRtacal. t enper at ure of 80
0

9. A method according to Claim 7 or Claim 8, wherein said foodstuft-

10  compatible phosphonic acid is aminotrismethylene phosphonic acid.

10. A method according to any one of Claims 7 to 9, wherein said dip bath is

maintained at a temperature of 80 to 85°C.



