SPECI FI CATI ON AQUEOUS HYDROGEN PEROXI DE FOR STERI LI ZATI ON BACKGROUND
OF THE | NVENTI ON [ 0001] The present invention relates to a
hydr ogen peroxi de solution for sterilization which is heated and
evaporated and in which hydrogen peroxide evaporated is used as a
bactericide. More specifically, it relates to a hydrogen peroxide
solution for sterilization which contains |ess anount of a stabilizer
added to the hydrogen peroxi de sgbgtietrcaitby S reduced i n an anount
of inpurities to the utnost and which contains a specific additive
conponent. RELATED ART [ 0002] In recent years, according to
devel opment of equi pnents in which beverages, foods and the |ike are
aseptically fill e®dUEOFSY HYBROPGERNBERGPLDIEA AORSTERISA ZRETORoOt t | es,
bactericides used for aseptic filling which are excellent in handling
have cone to be desired. A nethod in which a hydrogen peroxide
solution is evaporated by heating to a boiling point thereof . or

hi gher i?ﬁ%ﬁp%ﬁﬁﬁbfﬁigﬁEaﬁHVFﬁT5ﬁ$ch a gas of hydrogen peroxide is
sprayed t qﬁger with air to sterilize a vessel is known as a
steriliziﬁ% thod using a hydrogen peroxide solution (refer to a
pat ent docune 1 % Wl v rein_a r that a
part of a stableiégﬁgg egﬁY%ﬁgyﬁgdﬁgﬁgggbgpoﬁiégdéggﬁﬁi %%?%ﬁgﬁhered

and r emel 05, QR0 £ SRERY 1 19221 SoNph A SARRILALAN ah8 £200 £ DAk FaW
pi ping part and that stable operation of an aseptic fillTng equi pment

is distufbeghi dP0Rlrogen perskdbk! b38psrafed addegsd® & hy 098 icide.
peroxi dé solution used for industrial uses and food additives in
order taudrdhidpecitftheahygl ogenreiind de solhyidroaehr paxrbrifg slenoiased
by deconposi ng conponents contai ned therein. Substances having an

abi ity far faremid icetidihnwheck onpuumichsorl egssc hmbaht cbnpostrabiM ider
deconposi ng conponents, for exanple, Fe are used for a stabilizer,
and a nexdirf ite whechypyeephmeroride aglatdgnt andr ésuseduged in an
conbi nation with inorganic conpounds such as orthophosphoric acid has
so far @é‘@?%%?“‘%g%l% B0 et SHFMAP wWiReh YA CRnBaRt 2R stibst ances
adhered onta Spr nozzl e and an evaporator is reduced by
controll??ﬁf%ﬁif §8§¥F?Hﬂ SABRIRY of t he above conpounds (refer to a
pat ent docunment 2). However, involved therein is the problemthat an
inhibition in an anmount of a stabilizer |eads to an increase in risks
such as 4#Ssreef akwdr ogen peroxi de by deconposition and abnor nal '
deconposition thereof in transportation and storage in tanks.

Furt her, [opeehved therein is the problemthat an austenite base
stainless material used for parts such as a nozzle, a filling unit
and the |ike whi ebcarie Peamghtadarirdic@ntactevelbpmet hyfiraagasmment s
peroxi de solution is reacted with a stabilizer having an ability to
form a chelvtiehc bepevadeandfoedsildmsl itheellikengrEeas€pt aomll I1hefilillesd t 0
i ncrease deconposition of hydrogen peroxide. [0004] A

sen conddtovegcade Apdr poewnl ek zndide od] PETohotties el Jachendides
hydr ogen peroxi de deconposi ng conponents, and a stabilizer is not
added t h&est Forageepiagf 11wy viilqls anife epeeblentt hat hapdlimapiavezer
is adhered and renmains onto a spray nozz|l e and an_evaporat or and

cl ogs a 9981 &R pepPREipaft o MGitdedy BRsabFR B peYEGIST Serarisdeept i ¢

filli [ - , 1.cond g hyd id
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%I Cont1 O TS R Bste ?%gé%r'qfﬁrffi&aé‘&ﬁiﬁﬁnal SR S milesr
Pat ot BSCRAnE 30 SREArEd GRRACP AR o) LR BReRR AL R 1
152116/ 3998, SCLOSUBE: 6, THE dME 0908 arogen peroxide



An object of the present invention is to provide a hydrogen peroxide
solution for sterilization which solves the foregoing problens in
conventional techniques and enabl es stable operation of an aseptic

filling equi pment and which can stably be transported and stored even
in transporting facilities and tanks nade by using an austenite base
stainless material. [0006] I nt ensi ve researches repeated by

t he presamlumvent(aeseonto ed ghatmarivegmantaipuntioskvarst abvblzed
added to a hydrogen peroxide solution, the kind of the stabilizer, an
evapor at itdrenedsi due, theapprobless ddrttanpdrtstfbal stapidridetrheddeketo
have resulted in finding that use of a hydrogen peroxide solution

whi ch has &ydregesneenexads orrbitiznppls sfhpeed and wgmadns onto a
concentration of at |east 15 ppb and to which orthophosphoric acid is
added as XTEYaBPEr2Er 288 YhAVEPSHGLE S8IFLPONE MRRY PRELBET PREL40

ppm at the i_mu es it possible to reduce amount thereof |
BhTCh i 5 Sgheras. SHAD) Srap it OF 8By aJSHbIS &L W eh R IRt of
and stabﬁgs%ggﬁgae an aseptic filling equi pment w thout clogging a

narrow piping part. Further, they have found that in the above
hydr ogen ngg§5de sol ution, hydrogen peroxide is scarcely deconposed
during transportation and storage even in transporting facilities and

tanks made by yeipg ffbAUsheNiReRass Stidl %&%&&a - sdPge PLgsent
i nventors have reached the present invention bas on the above

know edgesed] 8897industriailidded Sindt R8oAr 888N WV ARt beBekekBt S tO a
hydr ogen peroxi de solution for sterilization which is used in an
aseptic finhlibig eheipy@rdigangeamixclesteliti@estforvessey @&cdmposed
packagi ng material by hydrogen peroxi de vapor, wherein a hydrogen

per oxi debgodeentpasinmm ¢anBhends4bodtbyneei ghtreian Feultoraemds dtdvimg
is 2 ppb or less; an Al concentration is at |east 15 ppb; and a
concent r &b 8hidity ¢ afin ZecoesApnp e ngompoehsir @r thephbsphonpeund
acid is 40 ppmat the nost. Further, the present invention relates to
a sterilV%FEgdﬁﬁ?WERP¥Qﬁ FUPLEEB Sor LT p2ENERY g FifnERi 4FedsfRAly an

aseptic filli equi nt, conpri.sing.a step i.n which the, above

Py ar ogen SGEPOLT RS S AL oSt StstBr P Sark PR SRBarad. ARitesani? at ed
and in which resulting.hydr.qgen oxi de vapor_ is brqught into

cont act ﬁf%h“?%@ a dﬁ%m%%§§€% opggéck%%f%ﬁjﬁ%fgwp UF8§%§$C FOR

CARRYI Neoggogﬁgsngﬁ@a@ﬂc{mﬁ%%o far beér{' JMB%HP" eREMn ii%gi;%e%ogg

hydr ogen peroxi de sol ution ich s not a sem conductor ¢ can
used. Thenhygiegesm RetUHA SQLHEEORCOE 1de A EHRE b“¥g£‘£¥oﬂo££’1e
sterilization has a hydrogen peroxide concentration of 30 1o 45 % by
wei ght . hnadthe @éaseitdiientrieaiced 5Y abbdtZan igodheM gyt epbesphat e
and orthophosphoric acid) in which a safety and an effectiveness are
conf i r medmangt s\ € htlies adtesiegrapduads atrafthkdt tiova parehdbodsclayent 2).
M ni ster of Health, Labor and Welfare is preferably added to the
hydr ogenHpeevxr delrsollutsicorthegrdnons ytloy tthopHesphbdatcaacivhilsition in
particularly preferably added as the stabilizer. [0009] An
addi t i onaandentofof e sdebiilicesr l¢adpried ernbingregsenan| raskposstivl e,
and considering inactijvation of hydrogen peroxide deconposing
conponentd Lo fhdtyquPIgngREPAL AP R D IRCIRAGFERNpBRSXFIROEBR it | on
and cloggin of 2 nharrow piEing Eart, it is 40 %pn1at t he post,
pr ef er abF§EIRE Y0 PhrhSEEOFt LBX EERIP HO- Pt 2P8pFLGrABS 2t FaRks.
sprayi ng.vaporized hydrog er oxi de_.ont o vessel or_a_packagi ng
material © Fs 1% equehtdy S %gﬁgalﬁyl?rﬁ?%ugﬂéa%efbigéBn?ﬂiﬂ%ﬁt?%g?%e
hydr oge 0Xi ut i : it i r ing work for
adher ednbrrg% e%%ﬂﬁsl%ggqmaggﬁag&hﬁéﬁé rzjfeés% %%‘J‘srocl%n Sgﬁ%gt %F b:g %g;s% apl &
oper ati of; ofs Al FRAHLIG th! 100 G BIRNe WRGRe PhBET cBafder 1; dipe
a ty of hy

stabilizer 1s not added, stabrli rogen peroxide Is



The hydrogen peroxi de solution of the present invention for
sterilization is used particularly preferably for sterilizing vessels

and packaging materials in aseptic filling of beverages, foods and
the like. A sterilizing unit constituting a part of an aseptic
filling equi pment conprises at |east a hydrogen peroxi de-supplying

part; an evaporator equipped with a heating device and a spray
nozzl e. Ehéysircgehupersdhicteafolshdlon det repecéd iwiadH ya baabesgteeet ed,
and publicly known equi prents, for exanple, the equipnments described
i n the paewingdesuaieit sty tandozmdeschiebatle abowswah anel weedlt 004 3]
The hydrogen peroxi de solution for sterilization which has been

i ntroducédutibe Fae ®ydrshdiepdide de- suppeysnglgmmmpasitéonhef
evaporator is vaporized by heating at a tenmperature of a boiling
poi nt t hB¥E5PIBR Rekeetde preferably the boiling point to 200C by the
heat i ng df¥Q§$ The vaporized hydrogen peroxi de sol ution for
steriliza %Dves to a domnstreanlslde |n the evaporat or

d t roduced f d l t
o oanly g p °<va‘i1d§ﬁto%°§‘ﬁa AR e SR g%;”

t ck f th | e, di d
o an engoRFaLfh Ry RACAD 1 ”%3”9 Lol SIS SR R9E T 8 ) spose
hydrogens{@&ﬁmg&sﬁ yatg@dﬁeaaxéﬁgﬁ@ocoac%% 999 E?“d%‘f‘ﬁ tq be,.
turned into msts, are adhered on the sar he vVeésse

or the pﬁEJﬂ@DérHQttE@ﬁ &HeAls tlaﬁlmgeiowgéhéf&ﬁ a%faoab%ing%ﬁ% ipit a

bactericidal action. The vessel or the packaging material subjected
to bact egpeigahotsratamRntani évdﬁb@gt@f‘daé;@rﬁlcﬁé annasepl ﬁl%ilhé'ﬁmrt
step for beverages, foods and the |ike. [001 ydr ogen
per oxi detsodiigtwrb oftddle ppesebionh Ve CH‘Bép?j’lcStfeﬂ_[l_hhgaéq@Iprﬁ‘éﬂﬁ ains
Al and orthophosphoric acid. Al and orthophosphoric acid have a

f unct i onHewe¥ar m thepaswiivendoat bnggfadenofdamigen perophde phal et oon tie
surface of an austenite base stainless material and reduce el ution of
Fe, Cr aRINiTed ft%é%ﬁ@b;buﬂhhgsﬁ@e ek et p sk idgé ivesimdei ng
deconposed. Accordln% , the austenite base stainless material such

as SUSSOﬁra%?ﬁﬂ_rtlS’F“o rgTBEV?-’%gpF%‘?JePsFHIe}F @§@dt§§ élhﬁt etdl for

t the. st h h t t h th
Bbove hyHiogket hr A CABR DL FER Fo b PLat FBRLT EANELES Tta

Next, theg present invention shall be explained in further details
with reference to exanples and conparative exanpl es. However, the
resent [ | 1no td ; Lol | o es.
R S it B R
concent rgata 4n6] ouey e neasured by atom c absorption analysis, and the
ot hers were neasured according to JI'S K-1463. [0016] (1) Hydrogen
per oxi depnteridadiiedn 2: Japahi@rrdned ypllithat bAILM dtogeh NolO
pot assi um per manganat e aqueous solution. (2) Stability A fixed
amount af521es D98l e was heated in a boiling water bath for 5 hours.
After cooling down, water was added thereto to adjust the volune to
t hat before heating, and then hydrogen peroxi de was i medi ately
determned to calculate the stability (%9 according to the foll ow ng
equation: H = (Ji/J) X 10DI$GheFERm OF iTéE REVENEEONity (%9 ; J' is the
hydr ogen perOX|de concentration after heated for 5 hours; and J is
t he hydr d@@83per oxi de concentratlon before heated). (3) A

concentratlonANbasured atom c absorption analysis. (4) Fe
concentration bject of the present invention i5 to provide a

hydrogen peroxide solution for sterilization which solves the

foregoing problems in conventional techniques and enables



Measured by atom c absorption analysis. (5) C concentration Measured
by atom c absorption analysis (6) Evaporation residue The
sanpl e 250 g was taken in a beaker, and a platinum pi ece was put
therein to deconpose hydrogen peroxi de. Thereafter, the deconposed
solution was transferred into a platinumdish and evaporated and
dried up on a water bath, and then the residue was dried at 105 to
110C f or staipdgr opepptaen| ef targoldntdc fidldngi equtmrerdoringl mhagh can
silica gel, a weight of the residue was neasured to cal cul ate the
evaporal|%ﬁ@b#§sP€u§repﬁﬂ?r%%%cﬁﬂﬁ i§oredt AEeh ol h oWl aTFRIgIANGoN: C =
(DS) X 106 (wherein Cis the evaporation residue (ppm; Dis an
amount ( §PCaft ithesr eBAdtRRKaMdS by &ﬁlaﬁnﬁﬁta‘@*)erﬁftet h@sgagpprénless
t aken. [0017% Exanples 1 to 2 and Conparative Exanples 1 to 4

A hydr og8it§ér8xr de concentration of the prescribed hydrogen peroxide
sol ution %@§ E?JUStEd to about 35 % by wei ght. A prescribed anount of
the stabil % was added thereto to obtain the respective sanple

hydr ogen per oxi e 20l 4l 1018, 00 o e LEsPeaL) ued LATRhDel S0l 1oL e o

nmeasured. The resu Hereor are s

amunt moL 23%@?/?%; gﬁ?&ﬁ%r{%ﬁﬁ oreguktsn1 $P, & Hefddl BBMuNAGR20Gen 10

perox1de solution, the kind of the stabilizer, an evaporation
residue, impurities contained, stability and the like have
resulted in finding that use of a hydrogen peroxide solution
which has an Fe concentration of 2 ppb or less and an Al
concentration of at least 15 ppb and to which orthophosphoric
acid is added as a stabilizer so that a whole addition amount
~thereof is 40 ppm at the maximum makes it possible to reduce
an amount thereof which is adhered and remains onteo a spray
nozzle and an evaporator and stably operate an aseptic filling
equipment without clogging a narrow piping part. Further, they
have found that in the above hydrogen peroxideisolution,
hydregen peroxide is scarcely decomposed during transportation
and storage even in transporting facilities and tanks made by
using an austenite base stainless material. The present
inventors have reached the present invention based on the
above knowledges.
[0007]
That is, the present invention relates to a hydrogen

peroxide solution for sterilization which is used in an



Fe ppb C ppb Evaporation residue PPm Exanple 1 8 o 35.29 98.72 17 1
<1 7 Exanple 2 21 0 35.29 99.12 19 1 <1 18

aseptic filling equipment and which sterilizes a vessel or a
packaging material by hydrogen peroxide vapor, wherein a
hydrogen peroxide concentration is 30 to 45 % by weight; an Fe
concentration is 2 ppb or less; an Al concentration is at
least 15 ppb; and a concentration of a stabilizer comprising
at least orthophosphoric acid is 40 ppm at the most. Further,
the present invention relates to a sterilizing method for a
vessel or a packaging material using an aseptic filling
equipment, comprising a step in which the above hydrogen
peroxide solution for sterilization is heated and evaporated
and in which resulting hydrogen peroxide vapor is brought into

contact with the above vessel or packaging material.

BEST MODE FOCR CARRYING OUT THE INVENTION
[0008]

In the present invention, a hydrogen peroxide solution
which is not a semiconductor grade can be used. The hydroéen
peroxide sclution of the present invention for sterilization
has a hydrogen peroxide concentration of 30 to 45 % by weight.
In the present invention, a stabilizer (sodium pyrophosphate
and orthophosphoric acid) in which a safety and an
effectiveness are confirmed and which is designated as an
additive for foods by Minister of Health, Labor and Welfare is
preferably added to the hydrogen peroxide solution, and only
orthophosphoric acid is particularly preferably added as the

stabilizer.



Conparative Exanple 1 6 4 35.29 99.74 19 1 <1 7 Conparative Exanple 2
15 10 35.29 99.85 15 1 <1 20 Conparative Exanple 3 30 19 35.30 99.85
16

f0009]

An addition amount of the stabilizer is preferably as
small as possible, and considering inactivation of hydrogen
peroxide decomposing components contained in a general purpose
hydrogen peroxide solution and clogging of a narrow piping
part, it is 40 ppm at the most, preferably 1 to 40 ppm. If it
exceeds 40 ppm, a spray nozzle for spraying vaporized hydrogen
peroxide onto a vessel or a packaging material is frequently
clogged by the stabilizer contained in the hydrogen peroxide
solution for sterilization, and a removing work for adhered
matters is required, which results in disturbing stable
operation of an aseptic filling equipment. On the other hand,
if the stabilizer is not added, a stability of hydrogen
peroxide is deteriorated to bring about abnormal decomposition,
and a problem on the safety is caused. In the present
application, %, ppm and ppb are based on a weight in all cases.

{00107 .

Heavy metals are known as decomposing components for a
hydrogen peroxide solution, and decomposing components
contained in a hydrogen peroxide solution which is
industrially produced are limited almost to Fe, Cr, Ni and Pd.
In the hydrogen peroxide solution of the present invention for
sterilization, the concentrations of Ni and Pd each are
controlled preferably to 0.1 ppb or less, more preferably 0.01
to 0.1 ppb. Further, the concentrations of Fe and Cr each are

controlled preferably to 2 ppb or less, more preferably 0.1 to



1 <1 39 Conparative Exanple 4 0 0 35.29 97.34 20 1 <1 <1 [0018]
Next, the respective sanples 330 g were taken in a pol yethyl ene

vessel

having a volunme of 1 L, and a SUS304L piece (pre-treatnent:

washi ng for degreasing-dipping in 30 %nitric acid for 3
hours-.washing with water-"air drying, size: 30 X 40 X 4 nm surface
area: 0.00296 n2) was put therein and stored at roomtenperature

whi | e di phigip- DERi bige teesardr dg@ensnby, t blee W roger nteroibdeis

sol ution was exchanged with new one after 7 days and 14 days passed
si nce st &#ALFP ldigshPagtithbarhy dirf@rapdrvokirde B 121 orsss.akBnmetiod

after
above.

21H2%¥S passed were used to neasure the sane itens as descri bed
T
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o :
results aH%n%ZchA) St, abi

od in WLEEM the hydrogen peroxide solution is brought
into contact with a cation exchange resin or an anion exchange
resin and a method in which the hydrogen peroxide solution ié
heated and vaporized to condense and refine hydrogen peroxide~
containing steam.

{0011]

In the hydrogen peroxide solution of the present
invention for sterilization, an Al concentration is at least
15 ppb, preferably 15 to 1000 ppb, more preferably 15 to 300
ppb and further preferably 15 to 200 ppb. A method for
controlling the Al concentration to at least 15 ppb includes a
method in which the hydrogen peroxide solution is brought into
contact with a cation exchange resin or an anion exchange
resin and a method in which the hydrogen peroxide solution is
heated and vaporized to condense and refine hydrogen peroxide-
containing steam.

[0012]

The hydrogen peroxide solution of the present invention
for sterilization is used particularly preferably for
sterilizing vessels and packaging materials in aseptic filling
of beverages, foods and the like. A sterilizing unit
constituting a part of an aseptic filling equipment comprises

at least a hydrogen peroxide-supplying part, an evaporator



% Al ppb Fe ppb Cr ppb Evaporation residue PPm Exanple 1 -35.24 85.24
18 4 1 7 Exanple 2 35.27 85.45 17 5 1 19

equipped with a heating device and a spray nozzle. The
structure thereof shall not specifically be restricted, and
publicly known equipments, for example, the equipments
described in the patent documents 1 and 2 described above can
be used.

[0013]

The hydrogen peroxide solution for sterilization which
has been introduced from the hydrogen peroxide-supplying part
into the evaporator is vaporized by heating at a temperature
of a boiling point thereof or higher, preferably the boiling
point to 200°C by the heating device. The vaporized hydrogen
peroxide scolution for sterilization moves to a downstream side
in the evaporator by compressed air introduced from the
hydrogen peroxide-supplying part or a supplying part which is
independent from this, and it is sprayed onto a vessel or a
packaging material from the spray nozzle disposed at an end of
a downstream side in the‘evaporator. The gaseous hydrogen
peroxide solution sprayed is cooled and condensed to be turned
into mists, and they are adhered on the surface of the vessel
or the packaging material in the form of fine droplets to
exhibit a bactericidal action. The vessel or the packaging
material subjected to bactericidal treatment is dried and sent
to an aseptic filling step for beverages, foods and the like.

[0014]
The hydrogen peroxide solution of the present invention

for sterilization contains Al and orthophosphoric acid. Al and



Conparative Exanple 1 35.25 69.90 20 65 16 6 Conparative Exanple 2
35.27 88.99 19 59 15 20 Conparative Exanple 3 35.26 91.80 20 92 21 40
Conparative Exanple 4 34.91 78.68

orthophosphoric acid have a function to form a passive coating
film of aluminum phosphate on the surface of an austenite base
stainless material and reduce elution of Fe, Cr and Ni to
thereby inhibit hydrogen peroxide froﬁ being decomposed.
Accordingly, the austenite base stainless material such as
SU5304, 304L, 316 and 316L is preferably used as a material
for parts in the stabilizing unit which are broﬁght into
contact with the above hydrogen peroxide solution for

sterilization.

EXAMPLES

[0015]

Next, the present invention shall be explained in further
details with reference to examples and comparative examples.
However, the present invention shall not be restricted by the
following examples. The 2l concentrafions, the Fe
concentrations and the Cr concentrations were measured by
atomic absorption analysis, and the others were measured
according to JIS K~1463.

(0016]
(1) Hydrogen peroxide concentration

Determined by titrating with an N/10 potassium
permanganate aquecus solutioen.

(2} Stability
A fixed amount of the sample was heated in a boiling

water bath for 5 hours. After cooling dcwn, water was added



17 6 1 <1 [0019] Exanples 3 to 6 and Conparative Exanples 5 to 6
A hydrogen peroxide concentration of the prescribed hydrogen peroxide
solutien was controlled to about 35 % by wei ght. The prescri bed
anounts of the stabilizer and alumnumnitrate were added thereto to
prepare the respective sanpl e hydrogen peroxide solutions, and the
respective itens thereof were neasured. The results thereof are shown
i n Tabl e theretabte ddjwunihruimcdiumeate thaeduetord dedltiagpngngpbh&s %
H2PO4 ppm H202 % Stability % Al ppb Fe ppb C ppb Conparative Exanple
5 hydrogen peroxide was immediately determined to calculate the
stability (%) according to the following equation:
H= (J'/J) X 100
(wherein H is the stability (%); J’ is the hydrogen peroxide
concentration after heated for 5 hours; and J is the hydrogen
peroxide concentration before heated).
(3) Al concentration
Measured by atomic abscrption analysis.
(4} Fe concentration
Measured by atomic absorption analysis.
{5} Cr concentration
Measured by atomic absorption analysis
{6) Evaporation residue
The sample 250 g was taken in a beaker, and a platinum
piece was put therein to decompose hydrogen peroxide.
Thereafter, the decomposed solution was transferred into a
platinum dish and evaporated and dried up on a water bath, and
then the residue was dried at 105 to 110°C for 2 hours. After
left cooling in a desiccator containing silica gel, a weight
of the residue was measured to calculate the evaporation
residue (ppm) according to the following equation:
C = (D/s) X 10°
(wherein C is the evaporation residue (ppm); D is an amount

(g) of the residue; and § is an amount (g) of the sample taken.

(0017]

10



0 2 35.25 99.94 <1 <1 <1 Conparative Exanple 6 0 5 35.24 99.91 <1 <1
<1l Exanple 3 50 2 35.23 99.91 60 <1 <1 Exanple 4

Examples 1 to 2 and Comparative Examples 1 to 4

A hydrogen peroxide concentration of the prescribed

hydrogen peroxide solution was adjusted to about 35 % by

welght.

A prescribed amount of the stabilizer was added

thereto to obtain the respective sample hydrogen peroxide

solutions, and the respective items thereof were measured. The

results thereof are shown in Table 1.

Table 1

Addition amount

of stabilizer Measurement results

85 % NasP;0q* o Evaporation

H,POy 10 H,0 H";Oz Stab;llty Alb Fe}; Crb residue

ppm Dpm pp PpPb | pPp pom
Example 1 g 0 35.29 98.72 17 1 <1 7
Example 2 21 0 35.29 98,12 19 1 <1 18
Comparative
Example 1 6 4 35.29 99.74 19 1 <1l 7
Comparative
Example 2 15 10 35.29 95.85 15 1 <1 20
Comparative
Example 3 30 19 35.30 99.85 16 1 <1 39
Comparative
Example 4 0 0 35.29 97.34 20 1 <1 <1

[0018]

Next, the respective samples 330 g

polyethylene vessel having a volume of 1 I,

piece (pre-treatment: washing for degreasing—dipping in 30 %

were taken in a

and a SUS304L

=)

nitric acid for 3 hours—washing with water—air drying, size:

30 X 40 X 4 mm, surface area: 0.00296 m?) was put therein and

stored at room temperature while dipping.

During the storage,

only the hydrogen peroxide solution was exchanged with new one

after 7 days and 14 days passed since starting dipping. The

11




50 5-35.21 99.97 56 <1 <1 Exanple 5 100 2 35.21 99.88 116 <1 <1
Exanple 6 100 5 35.20 99.97 109 <1 <1

hydrogen peroxide solutions taken out after 21 days passed
were used to measure the same items as described above. The

results thereof are shown in Table 2.

Table 2
Measurement results
H,0, | Stability | Al | Fe | cr Evapﬁgatlon
g 3 ppb | ppb | ppb | residue
ppm
Example 1 35.24 85.24 18 4 1 7
Example 2 35.27 85.45 17 | 5 1 19
=
E;Qﬁ;iz 1| 35.25 69.90 20 | 65 | 16 6
=
gg?ﬂ;ig 5'¢ | 35.27 88.99 19 | 59 | 15 20
c ti
Fenoola 3 | 35.26 | 91.80 20 | 92 | 21 40
Eiﬁigfztzve 34.91 18.68 17 | 6 1 <1
[0019]

Examples 3 to 6 and Comparative Examples 5 to 6

A hydrogen peroxide concentration of the prescribed
hydrogen peroxide solution was controlled to about 35 % by
weight. The prescribed amocunts of the stabilizer and aluminum
nitrate were added thereto to prepare the respective sample

hydrogen peroxide solutions, and the respective items thereof

were measured. The results thereof are shown in Table 3.

12



[ 0020] The respective sanples 330 g were taken in a

pol yet hyl ene vessel having a volume of 1 L, and a S03304L piece
(pretreatnment: washing for degreasing-.dipping in 30 %nitric acid
for 3 hours-.washing with water-'air drying, size: 30 X 40 X 4 mm
surface area: 0.00296 nR) was put therein and stored at room
tenperature whil e-di pping. During the storage, only the hydrogen

per oxi de sol ut renlaa3 exchanged with new one after 7 days and 14 days
passed since starting dipping. The hydrogen peroxi de sol utions taken
out after 21 days passed were used to neasure the sane itens as

descri bed above. Thd aiesiddnS thégeaf [are sfjown in Tagble 4. Table -
H202 Stability Al pphikeagpb Cr | pph, Compar dtstuei Exanphe 5 358. 15¢88( 96
<1 4 <1 Conparative |Exadpiee 6o 34.5bk 89. 84 41 4 3 ppb | ppb | ppb
Al atom} ppb
Comparative
Example 5 0 2 35.25 99,94 <1 <1 <1
Comparative
Example 6 0 5 35.24 99.91 <1 <1l <1
Example 3 50 2 35.23 99.91 60 <l <1
Example 4 50 5 35.21 99.97 36 <1 <1
Example 5 100 2 35.21 99.88 116 | <1 <1
Example 6 100 5 35.20 99,97 109 | <1 <1
[0020]

The respective samples 330 g were taken in a polyethylene
vessel having a volume of 1 L, and a SUS304L piece (pre-
treatment: washing for degreasing—dipping in 30 % nitric acid
for 3 hours—washing with water—air drying, size: 30 X 40 X 4
mm, surface area: 0.00296 m?) was put therein and stored at
room temperature while dipping. During the storage, only the
hydrogen peroxide solution was exchanged with new one after 7
days and 14 days passed since starting dipping. The hydrogen
peroxide solutions taken out after 21 days passed were used to
measure_the same items as described above. The results thereof

are shown in Table 4.
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<1 Exanple 3 35.15 92.20 56 3 <1 Exanple 4 35.18 94.05 58 4 <1
Exanple 5 35.18 99.26 117 1 <1 Exanple 6 35.17 98.83 115 3

Table 4
H20; Stability | Al Fe Cr
% % ppb | ppb | ppb
C £
Frample 5 | 35.15 | 88.96 <1 | a4 |«
C £
Fxanole € | 34.17 | 89.84 <1 | ¢4 | <«
Example 3 35.15 92.20 56 3 <1
Example 4 35.18 94,05 58 4 <1
Example 5 | 35.18 | 99.26 | 117 | 1 | <1
Example 6 | 35.17 | 98.83 [ 115| 3 | <1

INDUSTRIAL APPLICABILITY
[0021]

The present invention makes it possible to stably operate
an aseptic filling equipment without allowing a part of
stabilizer added to the hydrogen peroxide solution to be
adhered and remain onto a spray nozzle and an evaporator to
clog a narrow piping part such as a nozzle. Further, if using
transporting facilities and tanks made by using an austenite
base stainless material, hydrogen peroxide is scarcely -
decomposed, and therefore the hydrogen peroxide solution can

stably be transported and stored.
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<1 | NDUSTRI AL APPLI CABI LI TY [0021] The present invention
makes it possible to stably operate an aseptic filling equi pnment

wi thout allowing a part of stabilizer added to the hydrogen peroxide
solution to be adhered and remain onto a spray nozzle and an
evaporator to clog a narrow piping part such as a nozzle. Further, if
using transporting facilities and tanks nmade by using an austenite
base stainless material, hydrogen p&rdMsde i s scarcely deconposed,
and therefore the hydrogen peroxide solution can stably be

t ranspont ed and/d&togeedperGkMdBolitisnhfor ogaripérekide wolalt iien for
sterilization which is used in an aseptic filling equipnent and which
sterilizesdaiwvesselseptia parkag rguipnhent sandywhiydr egent pereoxiade
vapor, wherein a hydrogen peroxide concentration is 30 to 45 % by
wei ght ; vaas&k @onceatkagion na<2ippbbprhydsgienapeAbxtdacedamat i on is
at | east 15 ppb; and a concentration of a stabilizer consisting of
ort hopheaphetin ;a agiddtogsndPeppmdat cbheenosdtion?2.isA3stesi4% 2 gy net hod
for a vessel or a packaging material using an aseptic filling

equi prertigeonr Fengoacshepativrwhisch phie dydreegenapesdxi de sol ution
for sterilization as described in claim1l is heated and evaporated
and i n whhcéniresulon ng aydregen 1peppki dend/apaoncsnbratdi amt=0
contact with the above vessel or packaging material. 3. An aseptic
fillingsegulipment coakngrihe dfydiragephpesioodide agabul & 000 figm
sterilization as described in claiml, wherein a material of a part
br ought at ntiee garitact with t he above hydrogen peroxi de solution for
sterilization is an austenite base stainless nmaterial.

2. A sterilizing methed for a vessel or a packaging material
using an aseptic filling equipment, comprising a step in which
the hydrogen peroxide solution for sterilization as described in
claim 1 is heated and evaporated and in which resulting hydrogen

peroxide vapor is brought into contact with the above vessel or

packaging material.

3. An aseptic filling equipment using the hydrogen peroxide
solution for sterilization as described in claim 1, wherein a
material of a part brought into contact with the above
hydrogen peroxide solution for sterilization is an austenite

base stainless material.
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