METHOD FOR TREATMENT OF NATURAL RUBBER PRODUCTS TECHNI CAL FI ELD OF THE

| NVENTI ON Nat ural Rubber Latex (herein also referred to as NRL) is being
used for wangiopromucts in for instance the health care PpoaNERoOO/0SE28N as
surgi cal gloves, and for nmanufacturing prophylactics, such as condons. Due
to the stretchability, the natural feeling touch, its barrier properties

punct ur 0. Nat ur SRS, E0 AREatRENE! Bk MAHRAT, mBBER IRanh o nat i on
and surgical gloves. The |atex sap harvested fromthe Hevea Brasiliensis

tree contains proteins, which are functional for the stability of the |atex
suspensi on used in production of such products, for instance by dipping

and/ or m)IIE(@ . AfOWENE Ty O%ucﬁI rl%/%i o%' ve rise to allergic reactions to
sensitiv tact with products nade of this

natural material. BACKGROUND OF THE I NVENTION This allergic sensitivity of
specific persons to the material has becone _a major problemin the health

care industryN@hdTSd GRS aPd Stedded i Frieverttivedlcth Fare MRS t ut es
from sw tichifag P JSLerdQr ndyt hetdda @ld ernatdves st 500 3 wdLans, have
been proposed which denature the allergens. These nethods nostly use added
st abi | i zeragr & o rkeep rvhe sugibers partdiclads wfovtelse NRIA ffraam cl oggi ng. Thi s
changes the rface Rroper iels ch' t he susnpended rubbe
mandfactutring pProphylactics, gucn as condoms.
10 Due to the stretchability, the natural feeling touch,
its barrier properties including puncture resistance and
even some self seallability after a puncture, Natural Rubber
Latex 1s the preferred material for examination and surgical
gloves. The latex sap harvested from the Hevea Brasiliensis
15 tree contains proteins, which are functional for the
stability of the latex suspension used in production of such
products, for instance by dipping and/or molding. However,
such proteins give rise to allergic reactions to sensitive

people coming into physical contact with products made of

20 this natural material.

BACKGROUND OF THE INVENTION

This allergic sensitivity of specific persons to the
25 material has become a major problem in the health care
industry and solutions are needed to prevent health care
institutes from switching to inferior synthetic
alternatives.
Some solutions have been proposed which denature the
30 allergens. These methods mostly use added stabilizers to
keep the rubber particles of the NRL from clogging. This
changes the surface properties of the suspended rubber

particles, resulting in different mechanical properties of



particles, resulting in different nechanical properties ofthe material.

O her methods include washing finished | atex products in aqueous sol utions
t o renmoveweunfoaeeepr ot ei ns. None of the existing nmet hod®CIraNiamio®seas
conpletely prevent allergens to | each fyomlatex products when they are
imersed in water: all nethods show detectabl e anbunts of |eachable
allergens. This invention thus relates to products made of natural rubber

latex (NRDS fR&CTCSe iGH6 e SRR Switt I & A d e SpetiAqY 5 NRL t hat

exhi bi t s Mo Aetectiapleramunts ofudieachabl e alder agns {ang therefore or at

| east strongly reduced allergenicity potential) w thout the | oss of

physi cal Nowspertt ités o itsid nicntesdiests ors 6o lifew cc syppomieritss valrrerieng t he NRL
formul ation.. Soluti,ons naye been f.ound Jn denat yrlng LA allergens in the
natural rubber 1atex suspensi on using proteases, strong “oxi‘dati ves and
bases5 Onewmefrddie imjwoert cdr:awhac ke tofodde ratowr ideg ddwajireoteicisitandfal | er gens
in the | atex suspension is that the stabilizing function of these proteins
is |ost WKL LEs a9 9Msi's probl em can be sol ved by adding stabilizers,

but these w I e PRESSA dnn thhe RAdUELs %EE%&(Qﬁ%&QQH%BE?%E@%%ﬂﬁﬁ%l
physi cal and nmechani cal properties of the NRL product. This invention
t her ef or e ldsus dsterx t (&AL neMatofcantse INRIO pragductt afittdr Hunsinpr gduct i on

D e eob Y358 LB Y Wl aLer msIhan Gatmerigo
| onered aldayrgen centieMgens (and therefore or at least strongly
reduced allergenicity potential) without the loss of
physical properties or the introduction of new components
altering the NRL formulation.
Solutions have been found in denaturing the allergens

15 in the natural rubber latex suspension using proteases,
strong oxidatives and bases. One of the major drawbacks of
denaturing the proteins and allergens in the latex
suspension is that the stabilizing function of these
proteins is lost with it as well. This problem can be solved

20 by adding stabilizers, but these will be present in the
product after drying affecting the physical and mechanical
properties of the NRL product. This invention therefore
focuses on treatment of the NRL product after its production
process.

25 The use of proteases in the latex suspension
(JP9071604, JP2003020301, JP2001081107, JP2000109596,
US20020091232) results in a lowered allergen content.
However, a problem with these prior art solutions is, that
these do not provide a sufficient solution to the problem of

30 preventing allergic reactions in sensitized people that come
into physical contact with NRL. Another disadvantage is that
proteases themselves are known to be a source of allergic

reactions, so care must be taken to completely remove the



However, a problemw th these prior art solutions is, that these do not
provide a sufficient solution to the problemof preventing allergic

react i onsworosengieii zed peopl e that conme into physical eomNCH0NSE28 NRL.
Anot her di sadvantage is that proteases i henselves are known to be a source
of allergic reactions, so care nust be taken to conpletely renove

t heproteases fromthe final product and care shoul d be taken while working

Wit h t hedd PrGt€as &5 O oxXi'dati V& Wakte S IUSZOG20163383 PUS5SFi567)

gener al | y;Hise 3 c3tdionRg «ehlordne o yRechlorite wash, which is able to
reduce the | eaching of allergens from NRL upon contact with water. However,

in case the oXihdatosrdedricenticaticon (US 24006 Istcerg, e INRS67 af fected by
thi s washeSsult] na. . diriaished griping,, slastonernic and, | agtide

properti era he "pr oduc econes stiff, ‘exhibiting 'hysteresis and
requi bi ng sa ddavytd aadiuce sthreetictachimcase 0fl ca g@rev & rdanhelriesitddan 1S a poor

fit and fatigue during use. These probl ens can_be countered by using an

addi ti ve G0 %W KR ShfATat iTOWSHEtr dppsses thes €% eds (US2002103333 ),
but the majgerdal-Andd tis mechanhcaly ProRenidies arg sidddq ¢ frgrient from
regul ar NRL. No cases have been reported where the NRL itsélf is not
af f ect ed vasha megatlitiegnay: biimam igxicdatinierdash (Byrstirowsiinmg amd d oxi dati on
condlt | ongland Wisrell e dekenals AT of eaghalie allsigens e
are iLn these {irdieny antstdoeewient:sid ewerad,irhuta sidaddy neymi nd athetch.
det ect abl e. The use of chem cal proteolysis (DE4406584) by
In case of a glove, the result 1s a poor fit and fatigue
during use. These problems can be countered by using an
additive to the NRL formulation that opposes these effects
(US2002103333), but the material and its mechanical
15 properties are still different from regular NRL. No cases
have been reported where the NRL itself is not affected in a
negative way by an oxidative wash (by choosing mild
oxidation conditions) and wherein no detectable amounts of
leachable allergens are found to remain after such a known
20 treatment. The leachable allergen levels are in these prior
art documents lowered, but still remain to be detectable.
The use of chemical proteolysis (DE4406584) by
increasing the pH in the latex suspension is another option
to remove the allergenicity. Experiments using this
25 treatment resulted in products with inferior mechanical
properties and poor processability into NRL products. Drying
of the product took longer and the product could easily be
torn apart by stretching.
It is acknowledged that some proposed procedures apply
30 the use of an alkaline wash to remove proteins (JP9071604,
JP2003020301, US20020103333). The focus of this wash is

actually only to remove or modify the structure of the

protein, and not to destroy the primary structure of the



increasing the pHin the | atex suspension is another option to renove the
allergenicity . Experinments using this treatnent resulted in products with
i nferi or wochewizemwh properties and poor processability POTONLR9/0S0A8UCTES.
Drying of the product took |onger and the product could easily be torn
apart by stretching. It is acknow edgeof‘ that sonme proposed procedures apply
the use of an al kaline wash to renove prot eins (JP9071604, JP2003020301,
US200201 05938 1S -THESF GRS I i S5F8s K 35 DG raMapidny SeRefdve or

modi fy thestileidy & £f nlihg potRl to@ndidely 0, degidandhe o i mary

structure of theproteins. The conditions used for these washing steps are
consi der ey ahlivd pre Hse losngiadéred rap tedsodiomsint odf tdtsemrcaldys -

proteoly e pepti s. of .the Rr.ot Mor eover t hese
prior art%JO soéfltéowr ‘es, aqel i e%%re é,feloro atfndéf rEt uereasrh)ﬁlr?tsfjf or}fra(%aesaecﬁobl e

al | er gensiride taaaai 1te0 ahtﬁt)lﬁltli%eej‘f repetied.e Rurtdieferid iiss kmatwed thenmatchat t he
state of the art, as acknow edged herein, conprises the disclosures of US-
5.910. 56 PAnd @873 2R66 . 509 . These disclosures all relate to treatment

of natural rubbgr atex Hrsoqll&te%i tQ Jeduce ahlergenicity tthereof . Jor
i nstance according to US- 5.910.567 an al kaline sol ution at terrper at ures

bet ween ragdmavdrgsereat llnege(lzo @@Hypramdzsoeﬂmmd&a&@@a@aﬁsed tUF-wash NLR
products £ QI %mdal IderG%eg 6y 50Iber SeI r(lleB 2 3%6e63 r?gq‘g allsa d

product s are i're “sol utSon, Yravi een po ered
W t higor nstareterand i mensed Irﬂlb@%rerlah;@zai @iiddihc&:si eperatuge bet ween 80 0C

and 98 0C and renoved , ,

allergenicity thereof. For instance according to US-
5.910.567 an alkaline solution at temperatures between room
temperature (20°C) and below 98°C is used to wash NLR
products to reduce allergenicity thereof. In GB-2.366.509

15 also NLR products are washed in an alkaline solution, after
having been powdered with cornstarch and immersed in water
heated to a temperature between 80°C and 98°C and removed
from the water. After the hot water wash, according to this
disclosure, the NLR products are subjected to the alkaline

20 solution at an undisclosed temperature.

Thus the prior art teachings lead the skilled person to
the belief that with the temperatures according to the prior
art teachings a sufficient result, if not the best possible
result, was obtained. Notwithstanding the fact, that many

25 possible solutions have hitherto been presented, and the
belief of the skilled artisan of already having available
the optimal technology, no fully satisfactory solution has
been made available in the relevant technical field to more
substantially reduce the allergen levels, preferable to

30 practically undetectable levels (at least: undetectable with
currently available and commonly employed testing methods),
while maintaining the desired properties of the NRL

products.



fromthe water. After the hot water wash, according to this disclosure, the
NLR products are subjected to the al kaline solution at an undi scl osed

t enper at Wwe.20l2s26the prior art teachings |ead the skil lpeli/Ni20®®F008 t he
belief that with the tenperatures according to the prior art teachings a
sufficient result, if not the best possible result, was obtained.
Notwi t hst andi ng the fact, that many possible solutions have hitherto been
presented, and the belief of the skilled artisan of already having

avai | abl egtivharaptgrmaly st eshinglogy; no fully satisfactory solution has been
made avaitable in the refevant technical field to nore substantially reduce

the allergen levels, preferable to practically undetectable |evels (at

| east: undete ble with currently avail.abl nd.c |y .enpl.oyed testing
met hods), whi et Sl &E“’t i ihsiee lﬁ%&%&r%t %‘é:s SRS AL tg%éoducts
. SUMVARY (@ blHms NVENHcOMrEhe piresentt hoav.e Mdren iirs pdintectachrgt adecr easi ng

the problens of the prior art nmethod. More in particular, a solution is

pr esent ed ST Shitch B4 598 5565 ¢i15he "o Frediic & St RO ST ac ttab € Sarsunt  of

al | er gens 110 8x41-RQ1A1RAardL| M oW rand 1@veR fundet ectiahl & dievelis., acgprding to
t he nost nodern and sensitive anal yses met hods. Thus, according to the

i nventi ormnd evan becere qgiedslich|leved sac e diexulttos bkl gle tavedsever been

reached hefore, at .l east not w thout affecting . the si cal properties of
e Nt urdi R 1 Sp it e g G A s Ehe Bt on, as a

sol utpon itrrention it has become possible to achieve results which
have never been reached before, at least not without
affecting the physical properties of the Natural Rubber
Latex matrix.
According to the present invention, as a solution to

15 the problems of the prior art mentioned above, chemical
proteolysis is applied to the NRL product after the
production process. Due to the fact that no formulation
changes are introduced of the NRL suspension, the
processability is being maintained while the products

20 physical and mechanical properties are not being altered.
This method is capable of removing extractable protein of
the NRL product to undetectable levels, by just adding or
altering one washing step in the production process to
remove the protein by chemical proteolysis.

25 According to the present invention the conditions
considered necessary are applied to not only wash away the
proteins but actually destroy the allergens by breaking the
peptide bonds of the proteins by chemical proteolysis.

The presented method is mainly based on chemical

30 proteolysis of the proteins at the surface of a product made
of Natural Rubber Latex. This proteolysis occurs by washing
the product in a strong alkaline solution (e.g. pH>10) at

elevated temperatures above 100°C. Higher temperatures above



the problens of the prior art nentioned above, chem cal proteolysis is
applied to the NRL product after the production process. Due to the fact
that no fworrnieakimm changes are introduced of the NRL sBspavigi@rosoie
processability is being maintained while the products physical and
mechani cal properties are not being altered. This nmethod is capabl e of

renmovi ng extractabl e protein of the NRL product to undetectable |evels, by
just addi'y ér A BN ORE WasHi iy st e%r&‘pripﬁltsﬁélgdryodﬁ?&qdoﬁoprl&?é‘soé’ec 0

renove thePretitidhtby, Ghem Glepf LS it o ARGAING id HA present
invention the conditions considered necessary are applied to not only wash
away t he grfetcdiing st svstruddberdestatoyna i calNRér garesiusyE shbr @akli it he

pepti de honds of .the praot.eins b hem ¢ rot eal.ysis. The presented net hod
is mainl 3?368%333 tglne C Ogr%laclalexﬁ)reo ) 1);!5{[}' SO%Ioft%t%eS%ﬁrlée&S r%er}aétor{)’hg%sl{}rhf ace of a
produst nade it Nathsrale fRubher dlatex] THhiss farrotenlrysirs coctiacs by magshi ng

the product in a strong .al kaline solution (e.g. pH>10) at el evated

t enper at Ured IE5GY €100 0GRS HgHer? S éipéisatiirlds 2 IeE0E9 n parti cul ar
have been, surdyisingl ¥ dfound &R ifpnews  and evidenidy @lsospged up the
proteolysis, without affecting or even deteriorating the NRL products, all
far beyonmicliee fidreraimeex peetcaticormiefl itehvl /s Kiddaéd nuertden paptiicte dmongst
ept | do. Bande it B "Sutiege b Ut dor 111ic et Seke By ‘misl et 1| €5 11 ke
O (st rongert inucl eofe idngsidmay Als @ he epplded)in Harernkiing the pepti de bond
of the proteins through a nucleofillic substitution ,
the leaving group and the remaining carboxyl group will be
deprotonized due to the high pH, leaving a stabilized
carboxylate group which cannot be subject to a nucleofillic
attack again.
15 The needed level of proteolysis is achieved by washing
the NRL product using an alkaline solution at elevated
temperatures above 100°C. Washing using alkaline solution at
room temperature, or washing using elevated temperatures and
a neutral pH, does not reduce extractable protein levels
20 more than 99%, even at long contact times (e.g. 1 day).
Washing at 118°C and pH 14, for example during 1 hour and
preferably under pressure (e.g. 2 atm.) to keep the solution
from boiling/evaporating, reduces extractable protein levels
to undetectable levels, while deterioration of the material
25 is fully prevented.
When looking at the actual allergen concentration of a
NRL product, washing at pH 14 and 118°C for 1 hour,
preferably under sufficient pressure to keep the alkaline
solution in a fluid phase, removes all allergens to levels
30 which are below the current detection limits of the
QuattroMed FitKit allergens testing kit (<0,15 pg/g for the
four main allergens of NRL: <0,050 ng/g for Hevbl, <0.050

ng/g for Hevb3, <0.025 pg/g for Hevb5 and <0.025 ng/g for



reaction. The am de group of the protein bond will act as the | eaving group

and the renai ni ng carboxyl group will be deprotonized due to the high pH,
| eavi ng awetzatwd2rzwed car boxyl ate group whi ch cannot be ®abjNEC00910502S8
nucl eofillic attack again. The needed lgevel of proteolysis is achieved by

washi ng the NRL product using an al kaline solution at el evated tenperatures
above 100 0C . Washing .using al kaline solution at roomtenperature, or

washi ng USRS -ddvatied iefperst (e afd & WERHaCpH, - ldded avt T diice

ext ract abl@praigidt drenel s mpre ddyan P90 iepematsd1ong Loriraad 44 nes (e. g.
1 day) . Washing at 118 OC and pH 14, for exanple during 1 hour and

pr ef er ablnedwnrderomprods $irce ldaF.gen atancon tirg thieep friven SO wd/eh tar dm

boi | i ng/ evapor ati.ng,. r.educes extractahle protein |evel.s to undetectable

| evel s, \Hr%a/%é %eutteg‘ltorlast i%glneagf >%thtﬁ% r@tlesr idgesl snOPCulﬁuyferjﬁrceev'ent ed. Wen

| ooki hg at t hehact ualccaldierggen corceamvicattiionm efs aleMRhnegr dduathe washi ng at

pH 14 and 118 OC far 1 hour, preferably under sufficient pressure to keep
the al kaldHESEUGIGH NS &1 MFd phESE, TenoveSeandent &lgens t ¢ 1IN6Vel s

whi ch ar g, hel:0W the et detectd onddimdessy afo.t he fQuaht roMed Fi tKi t
allergens testing kit (<0,15 ng/g for the four main allergens of NRL:
<0, 050 ny/ag sfxorerideirsit,s <@ 056G gy Hrocadev 3N <0 G2B1awy/sy Hegrisbevb5 and

not ed .here for conpa. i son OJr'hat washi ng at

<0'025|nyé%gﬁgﬁﬁvqgig%f 'gésén nvention. was .teste n_medica
r oom t enparAture q 18- 200EF ST a K Gh-pr SR ion enabled S duct i on of
the abl ergervesoncentdeatdion,f o A MPowrder bl MO ndiHpdwddrsccl ear t hat
this does not suffice. , , ,
gloves, an elimination 1in allergen leaching from the gloves
after the treatment was noticeably detected. More accurately
it is noted, that the quantities of the four mayor NRL
allergens were all below the detection limit of the FITkit
15 method, as performed by and/or in accordance with guidelines
from the company Quattromed in Estland.
The washing process has been investigated with respect
to the material properties of the resulting NRL products,
and appears not to affect the mechanical properties, and is
20 considered to be technically and economically feasible on a
large scale production level.

The table below shows results using commonly used

gloves from arbitrary producers.



Thus according to the invention as defined in the appended cl ai ns,
particul ar the i ndependent cl ains,
devel opedwbaniorarasen al
aqueous basis) according to the present
At testing,

gl oves.

in
a new washi ng procedure has been
rubber | atex products. A washing pCoca609(060528N

for both powdered and non-powdered gl oves, an

i nventi on was tested on nedi cal

elimnation in allergen |l eaching fromthe gloves after the treatnent was

not i ceabl

y detected. More accurately it is noted, that the quantities

t he four

FI Tkit nethod, as perforned by.ans/!
any Quattroned in Esf
investigated with respect to

the cony

JIMYOE NRL al [ ergens

haRgurd: euwasal ng pr

OE&SSrhasqbeen
ttla% amatebicali npr opert

| @8atQfrotBe ’ § estitiitng

WBEg1 dhdotRehOow The def&fddiol bkmT of The
iy /aecor dancer Wddanguidgldines fr

products, and appears not to|akf %&u t he nechani cal mé&’gﬁj&&l‘n@ ﬁ@th@fld IS
consi derred—to be technicattyand—€conomcalty feasibteonm—a targe—scat
productijon level . The tabl e bebow showg resul ts ustng  cormgnly used gl
fromarbitr gg%g%prqég)%%@lrlge I\/Easuremant per formed, g, .1 hour of
extractijon in PB foomtenperature. It %gt%té@gbggatﬂej Q.
types off gl oves, the current | new washi ng process rgdyced.th g-al} eygen
| eaching to zero, or at leasf a |evel undetectabl ez tih sCdbt ent;-and
presentlly common testing nethods, as determined by a total protein ess
(detectijonolkm t approx. 1 uglgk, (andby)the Fl Tk tcdethod {detection
of sum of-r4.akdergens: 0.15 wg/g) . determined
glove 0.0 (+/— 1.0) Total: undetectable
ex dipping machine (detection limit:
washed using the 0.15 ug/qg)
present new method All 4 allergens:
undetectable
glove 0.0 (+/— 1.0) Total: undetectable
Chlorinated (detection limit:
washed using the 0.15 ug/qg)
present new method All 4 allergens:
undetectable
1. Measurement performed after 1 hour of extraction in PBS,
pH=7.25, room temperature.
5
It was found that, for both types of gloves, the
current new washing process reduced the allergen leaching to
zero, or at least a level undetectable with current and
presently common testing methods, as determined by a total
10 protein essay (detection limit approx. 1 ug/g), and by the
FITkit method (detection limit of sum of 4 allergens: 0.15
ug/g) .
The gloves treated in accordance with the new method of
the present invention were further also tested to determine
15 the Stress-strain curves of these treated gloves. This did

not show any changes in mechanical properties of the gloves,

which could have resulted from the new method according to

of
om

NRL

oves

bot h

limt



The gl oves treated in accordance with the new net hod of the present
invention were further also tested to determ ne the Stress-strain curves of
t hese tr esDadiogl2zzees. This did not show any changes in meETMNRIEAS0528
properties of the gloves, which could ve resulted fromthe new met hod
according tothe present invention. In particular it is noted, that

boi I i ng/ evaporati on of the al kaline solution at an el evated tenperature of

100 0C or-MoA& S eSS the  Jrodiidts Héeitt, ‘Sodid HaveFdd an adverse

effect omdihe NRBILEHRBloH kelthe asalinasdihg el awr Aandithe techani cal
properties thereof. Salty alkalines could then be freed to affect the NLR
mat eri al ,tammparert utsarrtt d 00 ¢arrrt W NLR QT odhsdtindf rtdm tire@daldter gens therein

or -on. This. and Sl ar considerations wi th sespest o ggsses freed upon
boiling o he “solution, refrained the sKilled person in the past from
att enpt i ngtier iradi se ddief,t erperdtiurss tthd he lerelahdaater digugdra ddhie present

i nvention. Pressurization fprovi des a _passi bl e neans for kesfpi ng the
t.

sol ut i on FBIRBGI9S A TP it-h s e et [dAFay € A0 % HE S SFudt-Srdt éd al from

exposur e 4:aQas aRd Niireed kality alkaljdesy whicch Qceyr @l haid ing of the
al kaline solution. Possibly for this pressurization a pressure tank or
vessel nmay dsercdriplioyed,t hsuta ldletreramat itres eare oreadinl .y Tivai,| @side to t he
skilled pers rnative . for pressurization, the Sdkiulfpl ed person

Sl %I‘%? %Hd%gg%l wWith' r ecl  Lg .gasse rée on -
Ty cont GABTArE SRAITE AR AAAIT VAT GURE Bl Kel 15 28 JtioR. F6P rai si ng
t he boi | igeg 1einto t hereeafo 1and/wr, keep=Saldy talkalkdinesd rwemdiei ng foreed at
the el evated tenperatures, to prevent the material from being affected

past from attempting to railise the temperature to the levels

according to the present invention.

Pressurization provides a possible means for keeping

the solution from boiling and thus prevent damage to the

15 product material from exposure to gas and freed salty
alkalines, which occur at boiling of the alkaline solution.
Possibly for this pressurization a pressure tank or vessel
may be employed, but alternatives are readily available to
the skilled person. As an alternative for pressurization,

20 the skilled person may contemplate adding an additive to the
alkaline solution, for raising the boiling point thereof
and/or keep salty alkalines from being freed at the elevated
temperatures, to prevent the material from being affected
during the treatment thereof.

25 It is noted that the skilled person according to the
state of the art disclosures had no incentive to attempt
elevated temperatures to above 100°C in combination with
either of an elevated pressure and boiling point raising
additives. In stead it is strongly suspected that the

30 skilled person, having the pressure free preceding
production steps of dipping or molding in mind, would have
had a prejudice against either of raising the temperature to

above 100 degrees C and applying pressure on a newly



during the treatnment thereof. It is noted that the skilled person according
to the state of the art disclosures had no incentive to attenpt el evated

t enper at we=oto2atsove 100 OC i n conbi nati on with either Pofi/nano@iosesas ed
pressure and boiling point raising addigives. In stead it is strongly
suspected that the skilled person, having the pressure free preceding

production steps of dipping or nmolding in m nd, would have had a prejudice
agai nst @qWe& NES $i90i 4 He TBnpér 8t (i€ 0 b SvE 2106 'de drided Erark

appl yi ng nessure oma Mproduced NLR product during a cleaning
treatnment for fear of damage to the product. It has beconme apparent, that

subsequent st driragesdéesomst a@icfaaren t, hé hadc kawiscalugprtopéctrisgs ioeser, si nce

in_anothefo ! esty gloyes. (no.frand) vere Lreated qnd stored.f o, 6 months.
These gl oves di'd not either éexhibit any signi ficant ‘changes in the tested
St ress- staraitheauriest Wiicste scoulad diavel ))oeeia ed citrddngirst ertagesd THws,6 t he

obt ai ned results are unique and very prom sing. Mreover, the nmethod is

consi der 88 e T5HS CANYE Safd Saf¥0r FaBINET Fprdeth G&Y THE MW Rétthod of

the presenfydqaent onLan hedpscaled Aand mrde s t ghlief oy ke el ent
| arge scal e production practice wthout undue burden. Several different

opti ons arceuworsi derada ctyeaaepl i cabl e for the new nethod of the
i nvention: th%hmat h(%%[ can_.be used as 1an addi tional step, or replace

exi sting steps &g h& RIS AT i hdr " REh&w et hod i s
ant i ¢ patedntit iresulMordgdveenefirel aleteconal ¢ effiectrsd Wi ¢
applicable and affordable in practice. The new method of the
present invention can be upscaled and made suitable for the
current large scale production practice without undue
burden. Several different options are considered to be
15 applicable for the new method of the invention: the method
can be used as an additional step, or replace existing steps
(e.g. the chlorination). Further, the new method is
anticipated to result in beneficial economic effects, which
may positively affect cost price, and may lead to lower
20 prices, if the method can be used to replace a more

expensive step in the production.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

25 Below a number of not-limiting examples of embodiments

of the invention are described.

Example 1

30 In a first comparative example of the state of the art
NRL products are washed in a strong alkaline suspension. The
products have been previously manufactured by dipping a mold

into a NRL suspension. After manufacture, the product is



may positively affect cost price, and may |lead to | ower prices, if the

nmet hod can be used to replace a nore expensive step in the production.

DETAI LED WBSCRIIRTI6ON OF PREFERRED EMBODI MENTS Bel ow a n®GDANL20(9/050528
not-limting exanples of enbodi nents o]{lt he invention are descri bed.
Exanple 1 In a first conparative exanple of the state of the art NRL
products are washed in a st?ﬂol% al kal i ne suspensi on.. The products have been

previ ous | STt turfed BV Mg STt it o TR NRL FEus pen SO E AR er

manuf act uyg, A her prroduct rrsnwa: ddt A Styrong alkaldneg rsalutd1en:, cEhe
al kaline solution had a pH of 10. The tenperature of the solution is

el evat ed o ampmcexinaealyy 33 Oledapeses THEhe@adodiict S sragdsived i rihche
sof ution far, A0 mAul 65 and already, an Japroverment, i, bhen def eelabl e
Exanpl e 290 a second conparative exanple NRL pr oduct's are washed I n a
stronp aldealdawarguspensi on. The products have been previously manufactured
by nol ding a NRL suspension, where the suspension is injected or otherw se
introduced into a nold. After manufacture, the product is washed in a
strong alf&&@M™Hé sol ution. The al kaline solution has a pH of 10. The
tenperature of the solution is elevated, before or even during washing, to
approximately 3 0 degrees. The product is washed in the solution for 10

m nut es and alImeadys canidnproowerertti vies etetrgdtcabiré. poanpltes 3re washed

10 in a strong alkaline suspension. The products have been
previously manufactured by molding a NRL suspension, where
the suspension is injected or otherwise introduced into a
mold. After manufacture, the product is washed in a strong
alkaline solution. The alkaline solution has a pH of 10. The

15 temperature of the solution is elevated, before or even
during washing, to approximately 30 degrees. The product is
washed in the solution for 10 minutes and already an

improvement is detectable.
20 Example 3

In another comparative example, the method is the same
as either of examples 1 and 2, with as a difference that the
time of washing is increased to 1 hour, where a further

25 increase in the effectiveness was detectable.
Example 4
In this comparative example the washing time is
30 increased one day, and all other features remain unchanged
relative to example 3. Again a further increase in the

effectiveness is made detectable.

Example 5



I n anot her conparative exanple, the nmethod is the sane as either of
exanples 1 and 2 , with as a difference that the tinme of washing is

i ncr easedwoao/hzomen, where a further increase in the efPETIND2aIIOSES28/aS
detectable. Exanple 4 In this conparatiye exanple the washing time is

i ncreased one day, and all other features remain unchanged relative to
exanple 3 . Again a further increase in the effectiveness i s nade

detectabl e. Exanple 5In this conparative exanple, the nethod is the sane as

any one of theexanpl esrbarat ive3 BRA, WH rdsrddiifdf erencedhals the
strength of the alkaline solution is increased to a pH of 14, where a

further ianer ease dfn tive sefdmedidisveness i adet dot ablté asBxaplid g anse hi s
Compar Al NG CHDIE lde ] 91 WS Al Sl en L2208 iallerad excent

that the tenperature is raise o] i's conparative
exanpbe, @l loff datt,unesref examires li-res sendld ernred e fexeeptvdrials tihe
tenperature is raised to 700C . Exanple 8 In this first enbodi nent of the
i nventi oﬁie&(,ec?&ra&%% to this exanple, all features of exanples 1-5 are

unal tered, except that the tenperature is raised to above 100 0OC . Exanple

9
Example 6

10 In this comparative example, all features of examples
1-5 are unaltered, except that the temperature is raised to

50°cC.

Example 7
15
In this comparative example, all features of examples
1-5 is unaltered, except that the temperature is raised to

70°C.
20 Example 8

In this first embodiment of the invention according to
this example, all features of examples 1-5 are unaltered,
except that the temperature is raised to above 100°C.

25

Example 9
In the second embodiment of the invention according to
this example, all features of examples 1-5 are unaltered,

30 except that the temperature is raised to 110°C.

Example 10



In the second enbodi mrent of the invention according to this exanple, all
features of exanples 1-5 are unaltered, except that the tenperature is
rai sed t owd 20002726Exanpl e 10l n the third enbodi mrent of wPhe/NIVWBrUSIRs, all
features of exanples 1-5 are unaltered;;except that the tenperature is
raised to approximately 118 0C . Exarrp?‘e 11 In this fourth enbodi nent of
the invention, the features of a% one of the examples 6-10 are the sane,

with the excepti on<t At ™4 FrESSErENeSdelt s N AL 18R adtioc IFATE "5SS used to
contai n tdte SthNe 2likal ine selutdond PRI e Wid agofaha@ and KOH

having a concentration of at | east 0,(51!\/9 . In the vessel pressure is

i ncreased s o keEy thve agpineiom tied if [1disf phase and prevent evaporation. The
pressure in the vessel is, during treatnment of the products, raised to nore
than one atm (1,013*10 5 Pa) . The pressure |level was selected to keep
evapobat imxananid/ arl freeing salty al kalines fromoccurring; for instance at
nore than 1 atm at a tenperature of 100 OC, nore than 1,5 atm at H Q0C
and nore than 2,0 atm at 120 0C . Exanple 12 The features are in this

exanpl e the sane (a3 d Fhhe P RUMEXAMH &hLXeeR ke coneentration of
NaOH and/ or KOH coul d al so be taken as high as IM Exanple 13 In addition

to or insteeadirefs NEOEor KEH odt Hére mucimgdfad 16-d Os ghst afcessagan be tdsed,

such as @%% égéepgﬂgh that a pressure vessel, such as an autoclave,

10 is used to contain the strong alkaline solution (pH=10 or
14, with one of NaOH and KOH having a concentration of at
least 0,01M). In the vessel pressure is increased to keep
the solution in fluid phase and prevent evaporation. The
pressure in the vessel is, during treatment of the products,

15 raised to more than one atm. (1,013*10"5 Pa). The pressure
level was selected to keep evaporation and/or freeing salty
alkalines from occurring; for instance at more than 1 atm.
at a temperature of 100°C, more than 1,5 atm. at 110°C and
more than 2,0 atm. at 120°C.

20
Example 12

The features are in this example the same as in the
previous example, except the concentration of NaOH and/or
25 KOH could also be taken as high as 1M.
Example 13
In addition to or instead of NaOH or KOH other
30 nucleofillic substances can be used, such as H20, OH, CH3-

CH2-0-, I- and CN-.

Example 14



CH2-O, |- and CN-. Exanple 14The features in this exanple are the sane as

in any one of the preceding exanples. Additionally, in a step surfactants

i n a sol woanicanreepr ovi ded and t he product is washed or PEUINTRO@®d028 t hi s

sol ution. Such a surfactant may conprisg or be SDS (sodi um dodecyl sulfate)
Exanple 15 In addition to the steps 1n any one of the precedi ng exanples,

a protease treatnent is enployed, where a solution conprising enzynes is

provi ded for the products to be washed or subnerged in. Exanple 16 In

addi tion to thecstreps Uz ANV M8 Ofelhe 1R ecedithg @xamples.int heypreduct s
are subjected to an oxidative treatnent, wherein for instance a chlorine

sol ut i on dfs Yhreowrged oy tehrxenpricduc Psldid dseraddshed rora d@ttdreast subnerged in

the sol utjQ le 17 As .a.conseqguence of. the extra-ordipary .results of
t he nethéﬁuggggﬁgﬁ%blfbekﬁ%ﬂﬁgﬁéghfﬂgh éﬁ?ﬁé%?pfgmﬁég%h §iﬁﬂ%§tdﬁ% possi bl e
to use awaalheumoar ssibmdrajed yipe tpawderding ifoer. thehpraoducttsictdant heypast ,

powdering the products, such as surgical gloves, with a talcumor starch
pomderin§QQﬁ¥%%%éﬁékFé§§”éﬁ§Q@%ﬂ?lﬂﬂiﬁ?§1ﬁ%ﬂﬁfW%%'pomders used were found
to provide a basis for allergens to attach to. To date powdered gl oves are
still being produced and sold, but less and | ess so, precisely because of
t he attadhwemtleoflal | ergens to the powders used. Now that no or at |east far

10 In addition to the steps in any one of the preceding
examples, a protease treatment is employed, where a solution
comprising enzymes is provided for the products to be washed

or submerged in.
15 Example 16

In addition to the steps in any one of the preceding
examples, the products are subjected to an oxidative
treatment, wherein for instance a chlorine solution is

20 provided for the products to be washed or at least submerged

in the solution.
Example 17

25 As a consequence of the extra-ordinary results of the
method according to the present invention, it has again
become possible to use a talcum or similar type powdering
for the products. In the past, powdering the products, such
as surgical gloves, with a talcum or starch powdering has

30 become less and less usual, since the powders used were
found to provide a basis for allergens to attach to. To date
powdered gloves are still being produced and sold, but less

and less so, precisely because of the attachment of



| ess allergens remain on the products after subjecting the products to the
nmet hod according to the present invention, powdering nmay yet again becone
desi r abl ewpreoweenesnf the i nproved ease of handling. For PCASNIa0M®50:28
powdered glove is far easier arranged ppn a user's hand than a product

wi t hout powdering. As a consequence it is believed that powdering can
provide a further inproved result of the nmethod in as far as the resulting

pr oduct !%Q%ﬁﬁ%ﬁthé%R ¢ SPerRTew 1S %Yl opal iy O dledidss &F“bne of
nmany serijes Of; 1ty naieng ithese tests Jrie Perfranmedipte fHg Mhe is as
follows: NOTE 1 . The solution never reached these tenperatures, for the

t enper at @ BfC tishé andther nigthidse asslardiayy dannidte Ive sssgrteasedntta cagbove 100
degr ees en at _at npspheri.c pressure, . Bas on the above .results the
oy ovengit SP R R T o P e T IR O e e S or art has
becone abumndantddy cGlsearof Afdrerl itrhe proacadisigridicsclaosunelcafed hg preesient

i nvention, many additional and alternative enbodinents will have becone

apparenti?ﬁ‘ﬁﬁé%ﬁﬁl@ﬁ%fﬂ%%%éﬁ{EMﬁF%ﬁJé%@%ﬁq_Qﬁﬁ%ﬁhé?%ﬁhF&IW%?hﬂ%qnn t he
grasp of Jfigiskidd ed el son Qrddiedasi s O Niigcemmn, engial: ikowl edge
and within the scope of protection for the present invention as defined in
t he appended ralwiive, auflieseguchmenevederr eendddioferthe depdrad substsantial |y
in Spritf9&~%%“'HgigghiﬂPQ}th%%ﬁhﬁﬂf%gﬁe%a%g¥g“& For instance the skilled
person coul™d “and o did coﬁtéhﬁ1ate 0 her(%enperéiUres, specifically higher
t enpepat ur es tihantdhesewspecidofiliotalll wumeitdyongd rakeMe.s of one of many
series of tests, where these tests were performed at pH =

14, is as follows:

Temp | Press |Allergenicity Mechanical Discoloration
(°c) | (atm.) | measurement (ug/g weakening
with a sd of
lug/qg)
30 1 7.2 N N
2 7.2 N N
60 1 5.2 N N
2 5.2 N N
90 1 2.4 N N
2 2.4 N N
100 1 0.9 N N
2 0.9 N N
110" 1 NA WEAKENED DISCOLOURED
2 0.0 N N
118" 1 NA WEAKENED DISCOLOURED
2 0.0 N N

NOTE 1. The solution never reached these temperatures, for
15 the temperature of the water in the solution cannot be
increased to above 100 degrees C, when at atmospheric

pressure.



Al so the step of powdering is not essential. However, a powdered product
with hardly any or practically undetectable anounts of |eachable allergens
wi || prowdeow/®rrzsong i ndi cati on of an enbodi ment of theCrMNemses2as a
consequence of the otherw se (w thout ?6nethod according to the invention)
general ly very high allergen content of such products and the present day
common practice - prior _to the present invention - refra|n|ng by many

producers and BiSERs Fr SipSndeS ﬁ&stuﬁé?spF@(Tudf@réW@%tné) sch apowder ed

product s. AS0, JEMhELXATIeS have heem R ded, And ta,its enphasi zed here
that all conbinations of distinctly presented enbodi nents are also within

t he scopéDe(ﬁOHteh@hlmﬁ@mtlldn cleem .VMBfrer Ahﬁ?etﬂﬂrtﬁﬁie@fmgedi}@ﬂ@samee@em city

of nat ur% bbesrenltatlen@ %lillct S causedgjll yloa}ll r%%psalbaye rmea u0| g
extractab % S ISV S Found' ¥ or “S&i pr o&ucat sai 10d conpri sing

t he stepwnafodisihitectying m\ﬂz freetitet ok rarwastho imnea §<tﬂ‘ldﬂagi aldkalame
solution to deteriorate the all ergens CHARACTERI SED BY: raising the
t enper at (e BF e S&tlr G SRS he S i ot 49 gEssPLed 6E=  and

keepi ng the 190G @ldaldNe rRolditdian i 18 |d<'5n9no@h@g%@1e‘ﬁ‘alh%1tomﬁ_\%%r ation
or boiling and/or freeing salty al kalines. . The nmethod of claim1 ,

conpri si mgd i tdiimy tthﬁae Stcerpse et e tefc ttilven sfthortglaalg@laemé: sigivgritorent o H

QoC or hey. And referabl 8PRrOXi T8t el . The met hod
of cl ai ma% drefglf{e urnt ﬁcgl’lr é rl?p dyedt RIORLE Y suc% (%Crther

10 embodiments depart substantlally in sprit or definition from
these appended claims. For instance the skilled person could
and would contemplate other temperatures, specifically
higher temperatures than those specifically mentioned above.
Also the step of powdering is not essential. However, a

15 powdered product with hardly any or practically undetectable
amounts of leachable allergens will provide a strong
indication of an embodiment of the invention as a
consequence of the otherwise (without a method according to
the invention) generally very high allergen content of such

20 products and the present day common practice - prior to the
present invention - of refraining, by many producers and
users from powdering the products and using such powdered
products. Also, many examples have been provided, and it is
emphasized here that all combinations of distinctly

25 presented embodiments are also within the scope of the

invention.



pressurizing the strong al kaline solution to preventevaporation of at |east
water in the strong al kaline solution . 4 . The nethod of clains 2 and 3 ,
conpri si NyO 2proge2eii zi ng the strong al kal i ne sol uti on t @CaNI2emas0285 at m ,
preferably at least 2,0 atm . 5 . The;pethod of any one of the preceding
clainms, further conprising adding an additive to the strong al kaline
solution to raise the boiling point of the alkaline solution and/or to
prevent freeing salty alkalines. 6 . The nmethod of any one of the preceding
clainms, wherein said strong al kaline solution has a pH of 10 or nore . 7
The method of claim6 , wherein said strong al kaline solution has a pH of
14.8 . The met3édMF any one of the preceding clains, wherein said strong
al kaline solution is a solution of NaOH or KOH in a concentration of
preferably 0,01M or higher, nore preferably a concentration of IM 9 . The
met hod of any lane afetthel prrecediurg ngl ailmergamercdity tdfe nextturadt ahibecpr ot ei n
content of the product is |owered at roomtenperature (18 0C) ta

concent r aFt6s HEGRRIC Hh &7 VT gy 211G IFRE it K6d 6 "hyP Xdrié 61t fre
precedi ng,,¢J+aiiFE.1 Mhareim sl &St NG dkpline salutd apgepRpri ses at | east

one nucl éofile fromthe group, which at |east conprises H20, OH,
CH3- CH2- ©ompr-i samdy Ce. sEERp ST :netuiaic Aof1 nenys adige rofoduee sprigcedivegic| ai ns,
in a strong alkaline solution to deteriorate the allergens

10 CHARACTERISED BY:
raising the temperature of the strong alkaline solution to
at least 100°C, and keeping the strong alkaline solution in
a fluid phase without evaporation or boiling and/or freeing
salty alkalines.

15 2. The method of claim 1, comprising: raising the
temperature of the strong alkaline solution to 110°C or
higher and more preferably to approximately 118°C.

3. The method of claim 1 or 2, further comprising:
pressurizing the strong alkaline solution to

20 preventevaporation of at least water in the strong alkaline
solution.

4., The method of claims 2 and 3, comprising:
pressurizing the strong alkaline solution to at least 1,5
atm., preferably at least 2,0 atm..

25 5. The method of any one of the preceding claims,
further comprising adding an additive to the strong alkaline
solution to raise the boiling point of the alkaline solution
and/or to prevent freeing salty alkalines.

6. The method of any one of the preceding claims,

30 wherein said strong alkaline solution has a pH of 10 or
more.

7. The method of claim 6, wherein said strong alkaline

solution has a pH of 14.



wherein the step of subjecting said products to a wash in a strong al kaline
solution is maintained for at |least at |least five mnutes, nore preferably
at | east woeotvoar26112. The net hod of any one of the preeediNigomigd s,
wherein said alkaline solution is supp{ﬁrrent ed with surfactants to aid the
wetting and i nprove the nucleofillic substitution reaction. 13. The net hod
of any one of the preceding clains, wherein said al kaline solution is

suppl ement ed Wit H Bgc A& CChICT ifRY 8 (it e Pertve pfoteitng'Sand the |i ke

from NRL \p1oduct Saidl4dc e nathad of @nyiane ofs theprecedi vg ¢lRHTS,
formng a step in a process of manufacturing said product, where said
manuf act e K6 tie prasdystintegipans e @trdigastolond $tlép o dradhiee ,gr oup whi ch

conpri ses; |_di t roduct fraom.a nat | . rubber suspension, dipping a
nol d int 6ﬁoarrgr)1§truerarar ﬁﬁgear qi%ﬁcethgtrjggﬁgﬁlsioﬁﬁM\iul cani zation of the natural
rubbep | at ex pr.oduet nEshothe fmeiriodnef cany henerefcddiegpreaeedisng cl ai s,

further conprising as an additional step a protease treatnment to reduce the
al | er geni"diSF10f H¥re FrERHL 16 PTRIE et Wt Oft &ty e BSPME priecedi ng

claims, fyiher GOMRIdae] NG &l addi tionral sf ep Rl ddatdne 1tdat ment to
reduce the allergenicity of 'the product. 17. The nethod of any one of the

precedi nghelrailits udf/grt her conpri si ng powdering the product, for instance
;"‘(f gn;a' cum payder, or  SLALGN.o 18 SRLET O SXFeUi N9 f g MTELhod according

10 wherein said strong alkaline solution comprises at least one
nucleofile from the group, which at least comprises H20, OH,
CH3-CH2-0-, I- and CN-.

11. The method of any one of the preceding claims,
wherein the step of subjecting said products to a wash in a

15 strong alkaline solution is maintained for at least at least
five minutes, more preferably at least one hour.

12. The method of any one of the preceding claims,
wherein said alkaline solution is supplemented with
surfactants to aid the wetting and improve the nucleofillic

20 substitution reaction.

13. The method of any one of the preceding claims,
wherein said alkaline solution is supplemented with active
chlorine to further remove proteins and the like from NRL
products.

25 14. The method of any one of the preceding claims,
forming a step in a process of manufacturing said product,
where said manufacture of the product comprises at least one
step from the group which comprises: molding the product
from a natural rubber suspension, dipping a mold into a

30 natural rubber latex suspension, vulcanization of the

natural rubber latex product.



one of the preceding clains to reduce allergenicity of natural rubber |atex
products caused by allergens by reducing extractable protein |evels found
for sai d woaduwakseisai d system conpri sing: a vessel conpCIaNIRgAsER8oNng

al kaline solution to deteriorate the allergens. 19. The system of claim 18,
where the vessel is a pressure vessel. 0 A product, such as a glove or
condom nmanufactured from natural rubber |atex and subjected to a nethod as

defined in any  onél6f e G Edediig C&1Caiots M1 8 S Pddifet of cl ai m
19, furthefr (RSN & ROWEETNGadiari ISt aes W th draleem powder .

treatment to reduce the allergenicity of the product.

16. The method of any one of the preceding claims,

5 further comprising as an additional step an oxidative
treatment to reduce the allergenicity of the product.

17. The method of any one of the preceding claims,
further comprising powdering the product, for instance with
talcum powder or starch.

10 18. System for executing the method according to any
one of the preceding claims to reduce allergenicity of
natural rubber latex products caused by allergens by
reducing extractable protein levels found for said products,
said system comprising: a vessel comprising a strong

15 alkaline solution to deteriorate the allergens.

19. The system of claim 18, where the vessel 1is a
pressure vessel.

20. A product, such as a glove or condom, manufactured
from natural rubber latex and subjected to a method as

20 defined in any one of the preceding claims 1-16.

21. The product of claim 19, further comprising a

powdering, for instance with talcum powder.



