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APPARATUS FOR STERI LI ZI NG MEDI CAL AND LABORATORY

| NSTRUVENTS AND DEVI CES Field of the Invention [0011
W20t 884t i nvention rel at es in general to aRCI/8G2003/000122
apparatus and net hod for ﬁrl l'izing nmedical and

| aboratory instrunment and devices. Mire particularly,

the invention relates to an apparatus and nethod for
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hospitals and nedical facilities all over the world.

Thi s does not include the other several mllion
procedures performed iy &j&‘?ﬁﬁnv%tf& essionals on their
patients. A nmajor ri s such invasive

procedures is that of introducing infection. One of

t he [gURp tThe PadxeR: WSt reldMs’ BOApGEAD td BhSfpph@ts! &ndt BRthod for
failure to properly and sufficiently sterilize the

sur gledhding mediral mpd faboratorg énstmewnti setl devicashedere particularly, the
procedures. 10031 Use of disposal nedical instrunments
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bei ng packed into their sterile packagings. [004]
Several sterilization technol ogi es have been devel oped
and are currently in Beagkgraund af thalnvettiorof systens al
over the world. One of the nobst popul ar and
traditional methods of sterilization is known as
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process. Furthernore, it is easily controllable and
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[imtati ons aut ocl,ave steam WO 20%41103417
PCTRgep HElg mvasive procedures is that of introducing infection. One of

the most common ways of introducing infection is the failure to properly and

sufficiently sterilize the surgical instruments or devices used in these procedures.

[003] Use of disposal medical instruments have been viewed to be an essential step
in this prevention of infection. However, even disposal medical instruments must

first be sterilized before being packed into their sterile packagings.

. [o04] Several sterilization technologies have been developed and are currently in
use in a vatiety of systems all over the world. One of the most popular and
traditional methods of sterilization is known as autoclave steam sterilization, It is
considered highly effective, economical and does not present a source of danger to
‘humans during the sterilization process. Furthermore, it is easily controllable and

produces no dangerous by-products. However, the limitations of autoclave steam.



2 sterilization lie in its use of steam which exposes
the devices being sterilized to high tenperatures in
excess of 100C as well as the introduction of

W8 WP4i8417| n situati ons where nedical instr uRGEF$E208/0122
not made to good specifications, exposure to this

hi gh tenperature and noi st urke may well cause themto
deteriorate or to even rust. [0051 O her technol ogies
dev etetifzafion die irsitroise of gednt iwbwhicrposputhp dsdessdeimgatenijizeht high
oxi de gas sterilizati
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steril] ' .0of these sterilizatio I
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steam sterilization. [0061 Et'hyl ene oxi de gas

st eridti zation is costly and by-products and residues

are toxic and require additional systens for their

safe renovals. Gamma radiation sterilization is also
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plasma i's also costly and requires special Ppackagi ng
andplagontséarilisationy ayBach [of0HeseAstalizatiypaedhihiologies have their own
sterilization techn I_o%% uses Ozone gas as a powerful

oxi tions Shaf DEGTRLLE (Vi SRRt ANy Teplacemsnisof teolave steam
areghi@ghl.y reactive and capable of destroying

m croof gani sns. However, the reactive nature of Ozone

gas prevents its wde spread use as it poses a, risk

in degradation of the materials of the instrunments
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to humans and may potentially cause damage to the medical instruments.

Hydrogen peroxide gas plasma is also costly and requires special packaging and

container trays.

[007] A new type of sterilization technology uses Ozone gas as a powerful oxidant

to decompose into secondary oxidants which are highly reactive and capable of

destroying microorganisms. However, the reactivé nature of Ozone gas prevents its

wide spread use as it poses arisk in degradation of the materials of the instruments
being sterilized.

[008] There is thus at present a glaring lack for an apparatus and method for
sterilizing of medical and laboratory instruments and devices without the limitations

of costs, safety and by-products.



3 Summary of the Invention [009] The present invention
seeks to provide a nethod and apparatus for

sterilizing of nmedical and I aboratory instruments and

N PWEL3475010] Accordingly, in one aspect, tRET/SG2003/000122
present invention provides, @ method for sterilizing

nmedi cal devices, conprising the steps: producing a
plurality of hydrog surface-m xed diffusion flane;
exposi ng t he pIuralﬁﬁV“HFyﬁggwaﬁgﬁhg%rface-nixed
diffusion flame to thé nedical devices for a
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di stance; wherein the hydrogen surface m xed diffusion
flame further produces free radicals for further
sterilizing of the nmedical devices. [0011] In_another
aspdiol #\ﬁeorgw@gem OnengBRE: Hif Presanf desntion Fravidse # giethod for

st erj.l:t: i : ' [.GeS i st erqd.|.i [ .
chasEEpE o lH d R CRIARE A0uBhs® bidbipE R GRiy of bydrogen
bur pefacBa#ZddeSiffui kS HGotiRe 15 PREaliP U ydRcen surface-mixed
instrunments on the placenent mneans within the

st ediffusiont flaore tohtherbnedical gevitdsniyr tahpreétenmainddt periifd of time; and
burner nozzl es éﬂ?é i,ntroduce a plurality of
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the plurality of configurable hydrogen surface-m xed
diffusion flame for a predeterm ned period of tine;

and___exppsi ng the nedi cal deyices to the pl uralitfy of . .
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at eI 7] el In a further .
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sterilizing chanber; "a placenent neans for placing of

t hemgeadi within deviterdizaiion tHambst; égriitirigAhe glucdidiyriod ourmen dozzles to

plurality of burner nozzles for producing a plurality
ﬁ!ﬂ%

of BERNGA Bisraith O coRfienTable holeescni spdepeuniked, dilsion flame into
l AN sterilization chamber; confrolling the plurality of configurable hydrogen surface

- mixed-diffusion flame; exposing the medical devices to the plurality of configurable
hydrogen surface-mixed diffusion flame for a predetermined period of time; and
exposing the medical devices to the plurality of configurable hydrogen surface-
mixed diffusion flame at a predetermined distance.

[0012] In a further aspect, the present invention provides, an apparatus for
sterilizing medical devices comprising : a sterilizing chamber; a placement means for
placing of the medical devices in the sterilizing chamber; and a pluxality of burner
nozzles for producing a plurality of configurable hydrogen surface-mixed diffusion

flame.



WD 2004/ 103417 PCT/ SG2003/ 000122 4 Brief Description

of the Drawings [0013] A. preferred enbodinent of the
resent invention will now be nore fully described,
Q@P4/Y¢412r ence to the drawi ngs of which: [0011<2(;|j‘/S<F~‘40@§fQE'0122

illustrates an apparatus |nr_{;wcordance with the

present invention; [00151 G2 illustrates an

alternative placenent neans of FIG 1; and [0016]

FI G 3 il ustr at esBaef Dessitipiaant ofdhe Brawaingsod i n

accor dance with the present invention. Detailed

description of the Drawings [0017] In this
des é?q1gl oprefesred spbadimens ohihg nreseRbipveRionswidl now Aergore fully
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describe the preferred enbodinent. It shall be

apparent to one skilled in the art, however that the

i nv§eabo HIGA jllisgrates ac spresdusin tbaudansereith det medest inBertien;
of the details may not be described at |length so as
not to obscure the invention. [0018] Referring to FIG

I, p [ kel Z] ' La atory

| s M BERR 2 MG B nRbat ¢ Rl PROATRY 7 U

10 conprises of a sterilizing chanber, a vacuum punp,

a placenent neans, and a plurality of burner nozzles

20 [qoneid HEG.A glitestyates reaflowghadf ofca nfethyd riabiceprdande wgtnthe present
surface; m xed di ffusion flane 22. The pl acenent neans
and R ural ity of burner nozzles are di sposed in

the sterilizing chanber. The vacuum punp is used to

keep the pressure inside the sterilizing chanber

| ower than that Détapddmseiifiohef MeGhaWngs and serves as
a safety feature to carry away unburnt gases. The

vacuum punp al so serves to carry away any debris or
fromthe sterilization of the nedjcal and

r odugt
| ab&“éﬂoﬁytsmﬁ ASSCHRHAD @S apRerailis, indemicthog fon glemligng predical and
PCT a§%90%3/ i%&g}mc%ts and devices. In the following description, details are

provided to describe the preferred embodiment. It shall be apparent to one skilled
in the art, however that the invention may be practiéed withont such details. Some

of the details may not be described at length so as not to obscure the invention.

[0018] Referﬁng to FIG.1, an apparatus for sterilizing medical and laboratory
instruments and devices is illustrated. The apparatus 10 comprises of a sterilizing
chamber, a vacunm pump, a placement means, and a plurality of burner nozzles 20
producing a plurality of configurable hydrogen surface-mixed diffusion flame 22.
The placement means and the plurality of bwrner nozzies are disposed in the
sterilizing chamber. The vacuum pump is used to keep the pressure inside the
sterilizing chamber lower than that of atmospheric pressure and serves as a safety
feature to carry away unbﬁmt gases, "I'he vacuum pump also serves to carry away
any debris or by-products from the sterilization of the medical and laboratory
instriments and devices. |



5 [0019] During operation, nedical, |aboratory

instrunents and devices (hereafter referred to as

nedi cal devices 30) are placed on placenent neans
WASI0BHI8HE  sterilizing chanber. The plural it JCHPG2003/000122
burner nozzles 20 are ignited to generate a plurality ’
of configurabl e hydrogen surface-m xed diffusion

flames (CHSMDFs) 22. The flames produced fromthese
burner nozzles 20 can be described to be gentle,

"coql” clean hurning. .T lurality of - 22
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nozzl e 20 may be of a tube in orifice design. That is .
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central, nozzl e, positigned.inside the main npnozzl
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of the hydrogen gas and oxygen gas interface. This
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and may also conprise a slot type burner nozzle.
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I'S no opportunity unburnt gases accumnmu

posmixeddibffigion flanOZHSMIDE) 289 If dedrte Fedcbibed 448 “cool” burning flame
sterilization of nedical devices 30 is by no neans

newss itsiéepanasaturecis et lowemthat | thersenvestiong] wyeminedrfirores. The
fuels are sinply too "dirty" for. reliable use |n

Lt chirRieRet Ray nhidResstiely b ipbrd fouRevBr inoriacadsden and may
Pr 044§ Sorff¥e a slot type burner nozzle.

[0020] To ensure complete combustion of the hydrogen gas, an excess of oxygen is
ejected from the burner nozzles 20. Since the sterilizing chamber 12 is operating at
about below atmospheric pressure, there is no opportunity for unburnt gases to

- accumulate and pose a danger.

[0021] Using flames for the sterilization of medical devices 30 is by no means new.
However, conventional flames using hydrocarbon fuels are simply too “dirty” for
reliable use in sterilization procedures. Conventional flames would produce soot

that would contaminate the medical devices 30. Further, the high temperatures



that woul d contam nate the nedi cal devices 30.

Further, the high tenperatures WO 2004/ 103417

PCT/ SG2003/ 000122 6 produced by conventional fl anes
WR20AB103HE suitable for certain nmedical devi cREI/SGR003/000122
that are not nade of netal’ é)nly t he hydrogen surface

m xed diffusion flane is cool " enough to be used to

sterilize and destroy m croorgani sns on such nedical
devinseducgdby Wemlceaéw maygodbe $ujidble darcefthinmesstiodbdayices 30
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radi cal s are capabl e interacting wth essenti al
cell conponents (e.g. enzynes and nucleic acids) and
t hereby di srupt the nmetabolism of mcroorganisns or

ess &92ek These; eg: radicals rednepd dwring hadiogen combystigh see extremely

provides a s of. sterilizing .the di cal ,devi ¢es
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t o Mhesstfisdel tadizald atentapable bhmtahaing | Wwith egeatish e compéhents (e.g,
The hanging_franme 16 can be a plurality of overhanging
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| oops_for. t.he hangi of.th di.c devi.ces 30. he ... .
nandh sigotipl e A This SRRV Sao PRoTiRS potsron o dfrlizine
dev S dRACHevRE 36 QLD the Ylerilifing cRnASALT €7 M ned manner,
allows the CHSMDF 22 to "gently" sweep over the

nmedi cal devices 30 sterilizing themw th the fl anes
and also with the free radicals produced by the

CHSIPOR312Befemingde KEG-{vateyexample of, fegplaegmienhmeansds pgnging frame

;\i/enﬁ Pos J}%%g%%ﬁlqtgg %&ciﬁ%&ﬁ@ﬁbﬁ@%@ﬁix@g insids the \s/tgr(%ﬁz?rrl]gd chamber
12. The hanging frame 16 can be a plurality of overhanging rails or a frame with
hanging means such as hooks and loops for the hanging of the medical devices 30.
The hanging frame 16 is movable and by moving the medical devices back and forth
or in a predetermined manner, allows the CHSMDF 22 to “gently” sweep over the
medical devices 30 sterilizing them with the flames and also with the free radicals
produced by the CHSMDF 22, Alternatively, the hanging frame 16 may remain
stationery while the CHSMDF 22 are moved and swept over the medical devices
30 instead.

[0024] Referring to FIG.2, an alternative placement means can be a placement

conveyor 18 made of metal mesh allowing direct access to the medical devices 30



30 instead. [0024] Referring to FIG 2, an alternative

pl acenment neans can be a pl acenent conveyor 18 nade

of metal nmesh allow ng direct access to the nedica
We200€9380 WO 20041103417 PCT/ SG2003/ 000122 7rqi/sGcze05/000122
on the placenent rack 18 from both above and, bel ow.

The pl acenent conveyor 18 all ows the nedi cal devices

30 to be noved in a back and forth notion, thus

al | (poed onhibe Qlashvment 22ck &8 "fipomttoflt aboweegndobadowt HBhe placement
medi cal deyj ces 30 on, e .pl acengnt conveyor 18 )
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CHSMDF 22. [0026] Yet another alternative would be the
conbi nati on of both the burner nozzles 20 and the

I t bei | e. 0027 ;
P SO, A By Rt theant G b P Boging fpmp J6,and the
14 e i it
o o MeBflentURAEP 18 ufly M fintiHile 1M 6 BRIf bt ifack Aorles 20
and nidyebelnétablnppdvidihgthadicesihg ghevibesesr 36 CHIMDB P2 Vany

nmedi cal devices are invariably nmade of stainless steel
or nmetal and have a high tol erance for heat and nay
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Ll 903R8 e yloorndif Feand B ifAbiNT Vi th such medi cal

devi ces 30 having | ow tol'erances for heat, the

plurality of CHSMDF 22 produced by the burner nozzles
have to be controlled or configured. The flame throw
of {4027)CQtfees liexpatives dpiIhomlaremest Bigenst wpe deunetp] ragks allowing
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does not cone rect contact wth the plurality
of CHSMDF 22. Thus the tenperature

[0028] Many medical devices are invariably made of stainless steel or metal and
have a high tolerance for heat and may be exposed directly to the CHSMDF 22.
However, some medical devices 30 are not made of metal and have low tolerance for
heat. When dealing with such medical devices 30 having low tolerances for heat, the
plurality of CHSMDF 22 produced by the burner nozzles have to be controlled or
- configured. The flame throw of the plurality of CHSMDF 22 is shortened until a
deadspace 25 is formed in the sterilizing chamber 12. This deadspace 25 is a
predetermined three dimensional space in the sterilizing chamber which does not
come into direct contact with the plurality of CHSMDF 22. Thus the temperature
in this deadspace 25 is relatively lower than that of the CHSMDF 22. However,
the deadspace 25 is still highly concentrated with free radicals produced by the
CHSMDF 22. Thus, medical devices 30 that have low temperature tolerances can

still be sterilized by placing them in this deadspace 25



in this deadspace 25 is relatively |ower than that of
the CHSMDF 22. However, the deadspace 25 is still
wiogebyiosaamcent rated with free radi cal s producaEri/$grotinmmoer22

- CHSMDF 22. Thus, nedical devices 30-that have | ow

tenperature tol erances can &till be sterilized by
placing themin this deadspace 25 WD 2004/ 103417
PCT/ SG2003/ 000122 8 [0029] Referring to FJG 3, the
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for heat. The plurality of CHSMDF 22 may be swept

?TSQEP'&%J? B el ettt 8 e x2S of T CERMIpR 2 for o
f r e%xl'éﬁetgl Ca@eﬁﬁﬁ‘ff%@ﬁ Q- at YRS eng%%cmlfséﬂﬂlgig(gé.%egﬂc contact or

rad y hydrogen corfust

| npa¢ddsmics) deperiditl dr B8 eﬁﬁdmbm@mes’qaleméb fod hedte rTHeeplurality of
enhanced by addition of certain predeterm ned

ch e@HS&/ﬂJlé@%mﬁS be swer defterno t@mﬁmaé dewitess3t i a predetermined
O B o lee tR e nrudS A it SRSl 824830,

[0034) The production of free radicals by hydrogen combustion which is important

to the present invention can further be enhanced by addition of certain
predetermined chemical agents or modifiers. Examples of such chemical agents are
ozone gas and hydrogen peroxide. The apparatus 10 of the present invention can -
further comprise a plurality of gas nozzles and a plurality of spray nozzles for the
introduction of ozone gas or hydrogen peroxide into the sterilizing chamber to

enhance the production of free radicals.

[0032] Hydrogen peroxide is introduced into the sterilizing chamber in the from of
a fine mist by a plurality of spray nozzles. The spray nozzles are preferably



further conprise a plurality of gas nozzles and a

plurality of spray nozzles for the introduction of

ozone gas or hydrogen peroxide into the sterilizing
enhance the production of free r

Fﬁggg?ﬂgigrogen peroxide is introduced into ?ﬂgﬁ@ﬁimymmnz

sterilizing chanber in the foomof a fine mst by a

plurality of spray nozzles. The spray nozzles are
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fine m st of hydrogen peroxide occurs sinmultaneously
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the sterilizing chanber via a plurality of gas
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CHSMDF but directed towards the nedical devices 30

af t perfarmenceneftheapreshat iivemtign HBhee opmrde ggoiseirtttoguced into the
sterilizati,on by .the MDE 22. The _ntroduced o0zq .
di s AREDATERT iR APUEGGE T et eoS: A Ry gResgaeuld be sited

Th eé\ﬁfﬁ( HOR 8! CugdF bid Ej‘féchégnt &%}%g gbé %eﬁﬁgj 8&911(:%& Sa%er the

remal i ng contam nants on t e
medical devices 30 have undergone the sterilization by the CHSMDF 22. The

introduced ozone dissociates to form oxygen radicals and oxygen gas. These
radicals aid further in the elimination of any remaining contaminants on the medical
devices 30. Furthermore, the method 300 in accordance to the present invention
would further comprise an additional step of directing ozone gas at the medical

devices 30,

[0034] It will be appreciated that various modifications and improvements can be
- made by a person skilled in the art without departing from the scope of the present

invention.



devi ces 30. Furthernore, the nethod 300 in accordance
to the present invention would further conprise an
addi tional step of directing ozone gas at the nedica
wﬂﬁﬁﬁsﬁq. [0034] It will be appreciated thaﬁcf’@éioﬁ’ﬂtﬁmlzz
nodi fications and i nprovenents can be nade by a
person skilled in the art wjphout departing fromthe
scope of the present invention. WO 2004/103417
PCT/ SG2003/ 000122 10 Clainélalilljfls A net hod for
sterilizing nmedical devices, Conprising the steps : a.
producing a plurality of hydrogen surface-m xed
di ffusion flame; and b. exposing said plurality of

L. hy drdogetiod durfsteciizing ssdiceli defvigss, oompdisimgpthe stepsi d

e SR R R h i
[ur e i sl Rt b oun b o fpmo o i

accor di ngnetliRalcdegicss for a pRa¢t@ininsigictodBf taael i s perforned
in a vacuum environnment. 3. The method according to
wheren sid hydiogere syrfase inxqsl ditfsion ylapte fuyther grodueasr freec sadicals for
i xed ...di ffusi.on fl .is configurable. 4. The nethod
55@5??&??ﬁ%WﬂWQQﬁJ;ﬂ%FGFther conprising the step: c.
exposing said plurality of hydrogen surface m xed
diffusion flane to said nedical devices at a
2. pr edat efeticdededttiag & elaim 3, whdiein REHhaethet Opdfoified O a vacoum
claim4 wherein said predeterm ned di stance depends on
SnnEMED| er ance of sai d nmedical devices. 6. The met hod
according to claim1, wherein said hydrogen
surface-m xed diffusion flame is produced by burning

3. PUr eLEYER08 8% ot dind i chi 1Y WhBrelt LRGP of hykdrBn surface-mixed
diffusion flame is configurable.

4. The method according to claim 3, further comprising the step:
C. exposing said plurality of hydrogen surface mixed diffusion flame to said

medical devices at a predetermined distance. -

5. The method according to claim 4 wherein said predetermined distance depends on

- heat tolerance of said medical devices.

6. = The method according to claim 1, wherein said hydrogen surface-mixed diffusion

flame is produced by buming pure hydrogen in pure oxygen without pre-mixing.

7. The method according to claim 6, wherein said pure oxygen is in excess of said pure

hydrogen.



7. The nmethod according to claim®6, wherein said pure

oxygen is in excess of said pure hydrogen. WO

20041103417 PCT/ SG20031000122 11 8. . The net hod
cording.to claimd4, further conprising the step: d.

%%919%‘9‘& fine mst of hydrogen peroxide t oV ngnggﬁ/qgouz

hydr ogen surface- m xed diffusion flane and said

nmedi cal devices. 9. The nmethod according to claim4,

fur | Shng, t S %8“ - di | .0zone gas

8. at gg?gmﬁrr%g? E%O?&'g%;c/al ‘%@?4’_ _. eﬁ\gonl%‘% 'r?%%%%r terilizing
medigcal gle¥yiges find Iﬁstséﬁ:[ykﬁdgéﬁ?bl@ﬁide Rewhds shidViydgbgen surface-
pl acenent neans and a plurality of burner nozzles,

conpr i si mixed ideffusionSleme andreridhmedicp! desdeesunent s on sai d
pl acenment nmeans within said sterilization chanber; b.
igniting said plurality of burner nozzles to introduce
ap j weonf i gur e ce-m xed

5. G F P ltol aoraifip Rl Aol Kk AR BREGECD T CT
conkr ol | dirgtis@bsbnp bal a8 bdid yhedital@avitdsgur abl e hydr ogen
surface m xed-di ffusion flanme; and d. exposing said
nmedi cal devices to said plurality of configurable

hydr.oge surface-m xed.di f.fusion flane for a .
107 cAataho R HoRERTmeGra rviees 1 § S e badneplpggment
i]mu_%ﬁ?, Y j ; | rformed in a
me%gscﬁi&% envi o%e%?%ﬂaz%gs‘%ﬁgﬁ#e%éﬁdé%‘%gor ding to claim
10, af ur t inetintig Nipstidhents bhaakll placentent exdans wiidirs 84id sterilization

medi cal devices to said plurality of configurable
hydr ogenchambez ace- ni xed di ffusion flame at a

predet erm ned distance. 13. The net.hod accordi ng t .

Ol 2 5 B gich PRI P REE ORI o PARRCEcs dpefelity of

on configurable hydrogen surface-mixed diffusion flame into said sterilization
chamber;

c controlling said plurality of configurable hydrogen surface mixed-diffusion
flame; and
d. exposing said medical devices to said plurality of configurable hydrogen

surface-mixed diffusion flame for a predetermined period of time.

11.  The method accordihg to claim 10, wherein said method is performed in a vacuum

environment.

12.  The method according to claim 10, further comprising the step:
e exposing said medical devices to said plurality of configurable hydrogen

surface~-mixed diffusion flame at a predetermined distance.

13. The method according to claim 12, wherein said prede_temﬁned distance depends on

~ heat tolerance of said medical devices.



heat tol erance of said nedical devices. WO 2004/ 103417
PCT/ S&003/ 000122 12 14. The method according to claim
10, wherein said configurable hydrogen surface- mn xed

WJIOH:?AOQH?H ame i s produced by burning pure hﬁ{(?lrﬁéo)(%.%&muom

I'n pure oxygen w thout pre- mxing. 15. The ne
according to claim 14, wheregn said pure oxygen is in
excess of said pure hydrogen. 16. The net hod
acc [ | 0.1.: ' i &P '
hor nar RSP ol 0 Yl R B L MR [Btogen surtic-
mited diffgornBicoR ppedREd! by GuintngCpvaé Bydidger Mrgufe bxyfgen without pre-
conprising the step: f. spraying a fine mst o
mgPLr ogen peroxi de towards said plurality of
confi gurabl e hydrogen surface-m xed diffusion flanme
and said nedical devices. 18. The nethod according to

cl at : : | $A Hen: is j :
15} B Pl A 0B A8 e bl BELAS o st
pufedtydsedgen. | i zi ng nedi cal devices conprising : a
sterilizing chanber; a placenent neans for placing of
said nmedi cal devices in said sterilizing chanber; and

“..a plural ity of burper .nqzzles faor..produci a
165 £ ot Relpol portvl G 0! widr b g PG af Bufespogee are of the
tutdif Sde@adsimme. 20. The apparatus in accordance wth
claim19, wherein said sterilizing chanber operates
bel ow at nospheric pressure. WO 2004/103417
PCTI SG20031000122 13 .
17.  The method according to claim 12, further comprising the step:
f. spraying a fine mist of hydrogen peroxide towards said plurality of
configurable hydrogen surface-mixed diffusion flame and said medical

devices.,

18.  The method according to claim 12, further comprising the step:

g djrectiﬁg ozone gas at said medical devices.

19.  Anapparatus for sterilizing medical devices comprising :
a sterilizing chamber;
a placement means for placing of said medical devices in said sterilizing chamber;
and
a plurality of burner nozzles for producing a plurality of configurable hydrogen

- surface-mixed diffusion flame,

20,  The apparatus in accordance with claim 19, wherein said sterilizing chamber

operates below atmospheric pressure.



21. The apparatus in accordance with claim 19, wherein

said plurality of burner nozzles are capable of

controll ed novenment in a predeterm ned fashion.

tus in accordance with claim 19, wq&r

salg con#?gurable hydrogen Surface-m xed dif f%d&mmmmuzz

flame is produced by burnind3pure hydrogen in pure

oxygen without pre-m xing. 23. The apparatus in
2AcCOoTdappattd ifhceb@iiBe Avth ABAIIS] Whéreintafdl@aly 8 8BmkSnozzles
_in excess of said pure hydrogen 24. The apparatus in
arg oepoblg af eentinilehmovement 0y prodetermined Sashidnpl ural ity of

burner nozzles are of the tube in orifice design. 25.

The apparatus in accordance with claim19, farther

223 Y ”'preSalpBQraﬁls PinUcaliinte %th? Hﬁﬁy 19, "\QF& L8 Ssal P éor?ﬂ%[u%fe gtg!drogen

lurality of fine mst dgen perox
Slﬁﬁtd;lmp;ledl rdaffiision fighe GO Ipfddgwdabﬂ' eauhﬁﬁg glenhy‘&bgep@x et dxygen
di ffusion flame and said nedical devrces The
WHSYEPAtUEIEN accor dance with claim 19, further
conprising a plurality of gas nozzles for directing
ozone gas at said nedical devices.

23.  The apparatus in accordance with claim 22, wherein said pure oxygen is in excess of

said pure hydrogen.

24.  The apparatus in accordance with claim 19, wherein said plurality of burner nozzles

are of the tube in orifice design.

25.  The apparatus in accordance with claim 19, further comprising a plurality of spray
nozzles for spraying a plurality of fine mist of hydrogen peroxide towards said plurality
of configurable hydrogen surface-mixed diffusion flame and said medical devices.

26.  The apparatus in accordance with claim 19, further comprising a plurality of gas

nozzles for directing ozone gas at said medical devices.



