METHOD FOR TREATMENT OF NATURAL RUBBER PRODUCTS TECHNI CAL FI ELD OF
THE | NVENTI ON 5 Nat ural Rubber Latex (herein also referred to
as NRL) '%NB%bﬂﬁnH%Fd for many products in for instanc cﬁﬂﬁa&ﬁ%&k&;
care industry, as surgical gloves, and for nanufactun

prophyl actics, such as condons. 10Due to the stretchability, the
natural feeling touch, its barrier properties including puncture

resi stance and e¥ERHGBNEOR TREAREINT SIF| NAFUBRAL cRUBBERI rRRARUETSNat ur al
Rubber Latex is the preferred material for exam nation and surgi cal

gl oves. The latex sap harvested fromthe Hevea Brasiliensis 15 tree
contains proteins, which are functional for the stability of the

| at ex suspe | ,oo]cthp of.such products, for instance by
di ppi ng anrd = oteins give rise to allergic
reactiens to senS|t|ve people conlng i nto physical contact with
products made of 20 this natural material. BACKGROUND OF THE

| NVENTI ON Thi s NaFP&R§i RURRGTsi 13 6A%  Gr edPetl FP cT HEF SRS 1% a5hdRDS
material has heagmesad b mdHPYHB IR st ha Real tAscar e iy tand
solutions are neéded to prevent health care institutes fromswtching
to inferi GrRYSyARABELEY al $€¢ AT V8 9iSehegderasi onkd heR%e been proposed
whi ch denatur.e,thg, 30 aﬂué@érgﬁrhscm@ées%u@ﬁt ?Qdﬁoﬁ@&ﬁé use added
stabilizers to keep t e rubber particles o e NRL from cl oggi ng.

Thi s éaanges t Reestef doe Priopertabds iof, thbeSU§¥Mﬁﬁﬁquﬂﬂﬂm9’tOUCh

particles,, e rope f
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washi ng f|aweﬂhedméasekfFneﬂﬂﬁﬁbihutya@weemsasphmctmmﬂstNBuuaadvRubber
surface proteins, Pﬁne of tlng ngthod s bJe to cong etely
prevent alPEFgens el%%%%eﬁeo “i"%teé)% Br 8Ec‘?§a%%€h 19y gy Sus9ica
i mrer sed iglowaker Thal Latet hods shewsdetectahl ehanmuwds mfadieaehabke
al | ergens. This inventjon thys relates to groducts nmade of

natur &P r (868 CPSF%kn% NRLGt&Ha e AFS EBRTREY I tiPhidEns and

especi al | iRyt batriexhidid:s e dekeehabled am@yitodfcti®n @&chabhe
allergens (and therefore or at |east strongly reduced allergenicity

pot enti al PTrRFERGEt {AE 1RIARAC Py SHLORIDEr Bpef oT 680 B e However,
i Nt roduct I5QRKO0b,PEYL £OMPORENLS AleLing e NRkcf D5 @ i@ tive

people coming inte 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 & major problem in the health care
industry and soluticons are needed to prevent health care
institutes from switching to inferior synthetic
alternatives.
Some sclutions have been proposed which denature the
30 allergens. These metheds 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



Sol uti ons have been found in denaturing the allergens 15 in the
natural rubber |atex suspension using proteases, strong oxidatives
and bases e mgj or drawbacks of denaturing th d
al | ergens |n ?hﬂéTk?ex suspension is that the stablllzﬁﬁghﬁgﬁkﬁﬁ%ﬁpof
these proteins is lost with it as well 2 This probl em can be sol ved 20
by adding stabilizers, but these will be present in the product after
drying afﬁ@etmagethelph@Sh@ahmaﬂdxhﬁdhaﬂMdalWpsbp@gtfinnaﬁedlmatNRL
product . Thl?_ nventlon t her ef focuses on . %reatpg of t 2 | NAL
product aftér 8 proddcrion %?d%e§%s 5THe"GER Bf ﬁ?eiéé§é§ ¥ "t he

| at ex susm&m5|0m tﬂ@9@21§@ﬁngJﬁQﬂﬂﬁQQQ&OhbléPEGO&@ﬁﬁﬂéﬁély prevent
JP2000109596, U8200200ﬁ1232) res ts in a | owered aIIer en content.
However, &1gFGBFBM WPt hetHesE PP i teé‘r ProgrGtT ofiRe SLFh AT hese do
not previ demarsulif i6i gatesolalti Qrfétt}@dtsh%hbﬁoaéﬂér(thl?@ AHRMERL IoFg
allergic reactions in_sensitized people that cone into physical
contact WlERCRRPIeARbEPEFSR sadvant age is that proteases thensel ves
are known to benassoMyee: Qfn ARy 3l 2k eact hoPSed SO £ RIITUS nReutaken
to conpletely renove the WD 2010/ 027261PCT/'NL2009/ 050528 3 pr ot eases
fromthe fiupRErplotast (BN ddrat ivog dnbe careaciivie vbmansg andt h

t hese pro | shes
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whi chl8 i seabhebie abd@m@enmeUheh¢memgfoteabreagehgaétcahﬁﬂﬂglwpon
contact wit ator_concentration is

t oo strong gum%&héflls art %HP%?% %ﬁﬁg Was s Pestt P%g |n%%|n1n|shed
gri ppi ng, pah;a$taﬂreprcp@mttjlésaain |t€hepr:.@}11@btiueﬁloﬂ1 nofjerer alontphecpteduct
becomes stiff e i steresis and requiring a heavy load to
stretch. aﬁt85§8go % %v%ng4%§9%§§ult is a poor fit and fatigue

during use. Thsseupi@fm e € e e reauat ehedeyr wsimy e addietbygst o
the NFL faqrrul ation that op?oses t hese effects (US2002103333), but

t he maPerit® tHBRIDPEE Fk ol l o5 % FYSBRRF &S0 At 21T RYOTHAPESY ent
from regulsatoN5Lox Nez €8505 é}@/%a@%%n bﬁBOEEthé‘\'ﬁﬁeYﬁ)rt he MRz ciklsSgkf i's

not affected in a negative way by an oxidative wash (by choosing mld
oxi dat i on9e8aEIEIBRsTraRE tfEE mido 2déeeeean| B diunita-<of | eachabl e

al | er gens oqg ewa&JQH' 19 Eﬂ@'%@fstt%ﬁoﬁ'i%'in@ kaoun; 20 4 ealdment . The

| eachabl e allTergen Ievels are in these prior art docunents |owered,
but still prenallnStQSbeﬁetveidﬂamte as well.THelsser@flashemincale solved

pr ot e?@ ysks (449628 lﬂzéﬁé%ﬁh}% g the, pi | eEé}g dfiex sygpensi on

i s anof her “opt On°to Tenpve | ergeni Ci riments using this
25 treatn@mbduesuhftmk|dranghﬂﬁﬁeqmnnb théephysmc&&ﬂamd aelchpndpett i es

and poor processabili NEL of the r.oduct took
fonger and-PRE pr Bttt HEUMR eae Ry dhe Bi R SYATT P SIPBECRTRg. 1¢
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al kal i ne wash to renove proteins (JP9071604, JP2003020301,
US20020108388%°°The focus of this wash is actually only to renove or

nmodi fysthe strugs uiees ofr the kel Ain 8Rd Doted O gslIA¥%nt he primary
StrUCture(8L9ggl604, JP2003020301, Jp2001081107, JP2000109596,
Usz20020091232) 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



4 proteins. The conditions used for these washing steps are
considered too mld to be considered an enbodi nent of chemcally

pr ot eol ysi ti de bonds of the proteins. Mreov I

t hese pri o‘?géé{aﬁéﬁglgl osures, no decrease to 5 undetect ?t’():ITIeNLLg(r)r@h)n[{sés of
| eachabl e al l ergens is known to have béen reported. Further it
is noted here that the state of the art, as acknow edged herein,
conpri ses frwe edissel dsaneshaf £ UG5 . BLOUSE7 aAndndaGB- 2h 661 580 .taklease

di scl osurew%i?Ll I ar gl(ate 1o 10ttreat menct of natural rubber [|atex
products 10 rEdYE AP eV fhi 195" (HS E8F SFor instance according to
US- 5. 910. 567 amhal kridaei solwddiys aUsteopelasBres et et Hoom
tenperature (20C) and below 98C is used to wash NLR products to,
reduce al I%FGERTCYt YSEher0fond (P38 2 78667 588%™ HPSo- NI'R i o ditid £8
are washeds apae abkabiifi€e siditicibnialkt F Bavengeheefr pOWEEr egow t h
cornstarch and inmmersed in water heated to a tenperature between 80C
and 98C af@TférbvEBUtRr bt The MRiioier - AffeFafRet hdt OXed a0 ash,

accor di ng d.0cbRkSa0i 86! PSUW S N RLPEORKE! 85 &L ersui £ LA HlQ the
al kaline 20 solution at an undi scl osed tenperature. Thus t he

prior art Wesachragslterd theligkinisdedperspRing, theaPelnefia kad with
esul oGt EnBr BRCt - Dovsr Bl O PRa T heB RTey e e e
Not wi LBt amdiiibgtihe hmsteradiat amshye2Bipossi bl keasat Utdashs chateetch.
hitherto been presented and the helief ,qf (the, skild ed Ard.ligan of
a1 Aol uy a0 vt onTess e Tk cavalsbabbon ks e-bvan
sat | sf act aluy isagl ukeont caviabeaboentdrddey elssvantan

hni cal fi el i all he al | | evel
br of o anl 697036 Pk T2 iy THIBLEEHAD) ChREVRRED et §1e o1 feots
undet ect aliug2pbbhosvs s Nty &R haklee iandas@nal yeamliepad testing

met hods), while maintaining the desired properties of the NFL
produt®s. PrAPF25107 027261 R FEET,o50528M 5T SOMBRVWES: TI9E CRRPENTI ON

The presembybn¥eshi PEHbSc&H nafd:ed talk deer easing ihac ireklees oh Lhe
prior art nethod. More in particular, a solution is presented with

which it NEIPESEELYRY thy raftRee daid vexwRaRt ABY ecltRftitd &FL18l | ergens to
ext r aor d %%&hh}zi&ﬁ’v\b&%’i@ivcﬁﬂs):l%%t Gakaklg hsvﬁé&c@aq&l%r geﬂa%nftg bie

nost nodern and sensitive anal yses nethods. Thus, according to the 10
i nvent i on leechabléezbher pussidyiee fogndc hiPevena s 14 fteemsuslh lzatecHaver

b , t t_wi i t, i -
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ment i oned above,  cher al.prate! ysis i3, apR! {56 4 ddi ML product
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 inte NRL preoducts. Drying
of the product took longer and the product could easily be
torn apart by stretching.
It is acknowledged that scme 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



production process. Due to the fact that no fornmul ati on changes are

i ntroduced of the NAL suspension, the processability is being

mai nt ai ne { products 20 physi cal and nechanic i<
are not bgwggbgﬁ?§$gd. This method i s capabl e of renov?kgﬂggp§§%¢gile
protein of the NRL product to undetectdble |levels, by just adding or
altering one washing step in the production process to renove the
prot ei n bymheninsal Theoteodisias 2GAccdodi hgete vheh pressEmps mrent i on

the condit]i i ed. necessary..are | i not_only wash away
t he prot eicr?gl%%ﬁitgggét gg{’lﬁlfes orgbf/é t1ve Salld%gfgaegg %@o%rlené r}q:ngOft he

pepti de bandsmicktliheppootel nsiby ttleempiepalidpr bbeot yei sthel e queasent ed

nmet hod i s inly based chem cal, 30 proteolysis of the proteins at
the sur f adk 6PVE pr BAUBEL et D INGTUPEE RIBBLPSTaT Bx, SOTEsoase to

pr ot eobysimdetedtabby washhiy dhe redutt bN18rséfOND: Addld #® have
sol ution ﬁe.%. pH>10) at el evated tenperatures above 100C. Hi gher
t enperatu aBET8TLHE 2010/ 027261PCT/ NL2009/ 050528 6 100C in

particul ar have,begar syf prd Sidt@ly nkeundnbe LAProve ansk evicdent! yaal so
speed up the proteolysis, without affecting or even deteriorating the

NRL produccdnogilpdgad beyeit taReprésmal terpeesat oomres ahdSskill ed
person, wh @R (558A0DNg54 @é—hf.r?:é;%f.]:?%@)t.s%g%é% ?#gy\@sﬁﬁs Shart.en s¢antgct

;
times. In these conditions peptide bo e subject to
nucl edfi | Itreagmeat kst byatwucd leafuldbes LiekexObk odettongerrasivcieeof i | es

may al so I b | I b : rQt ei ns

t hr ough agﬁl}%gg%k??#% %ﬁ%}gﬁ'u%{&%ngﬁgkﬁgggt ?g%gPélgh@gcng‘D € group of
t he proteiSn9Bonde®i &h athtalaind e lugdwnngtgt empeadnditdre egmmieni mgom
car boxyl grou i1l be, deprotonized due.to,.the high pH, .| ing a
crab 1] zed REPEAkyFar b2 G i cradRob bs Sa) ok P LK

nucl eof i | lIbredattacko agedute Hke grecdedy! enveleof . protanly 6% . 589
achi eved [t‘;% was hi nﬁc);]ét he NRL rproduct usi ng an_al kal i ne sol ution _at

el evated tefpelMaRurESIEBov S F0HES "REs AP ng" udt hgt Bk a9 e 198 uff6RT at

room t enperat HgeheOf MESIH N USItRY celk-akabedht enpermidiRy andwater
neutral pH, does not reduce extractable grot ein levels 20 nore than

99% evenl&ELEEnEC cantEBReRGtES betyeer days. avhsH Ty aad resevadd pH

14, for exagpl endupdng- 1 Lawr and poef ghablyy,anders IS Wee thetfis?
atm) to keep the solution from boiling/evaporating, reduces

extract abFésplesera. | el -] proddetecrabl subdeeted tghithe alkaline
deterbgraEBQEtQBntQ@ Q%t dfgcfgéehstgﬂkg¥agﬁfgented' Wen

| ooki ng at the actual allergen concentration of a NRL product,
washi ng at pH THuanthd 8G drorrl hearhipgef beabl yhairmderl ledf Peckentto

brssoure \gspebsLbesalicalie 5gl B L0, el e PTee e UBYER L
of the QuattrobbdhfigKid salfifdcdens testilng Kf tndi<Qhkb Heglgpbesibhe
Ut T 2L, O LoD, O Pl Lo HeuPlng 0080 P9 L35,
2010/ 92726bRETHN 200940502 & alre hitherto been presented, and the
belief of the skilled artisan of already having available
the optimal technoclogy, no fully satisfactecry 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.



Hevb6.02). It is noted here for conparison, that washing at room
tenperature (18-20C) in a high-pH solution enables a reduction of the

al | ergen cQpSEMGALL on from 30 pg/g to 1 pg/g, but it iP%Tngg@{“%%ggi n

this does not suffice. 5Thus according to the invention a

t he appended clains, in particular thed ndependent claims, a new
washi ng procedure has been devel oped for natural rubber | atex
products. A washing process (on an aqueous basis) according to the

present i i e dical 10 gloves. At testing, for
bot h pomdQ; %§n0%6§§ﬁ fﬁ&ﬁk oves, an elimnation in allergen
| eaching fromthe gloves after the treatnent was noticeably detected.
More accurately it is noted, that the guantities q$ t he four mayor

NRL al | er gens WBFePaffehel YwHe Fet'€c it 6RFFHi & e THREFRAiH €15

met hods asorpeikasmed byeapdi OF 40t accdbdanserwi tH gakghehings farom the
conpany Quattroned in Estland, The washi ng process has been

i nvest i gat®dWPR t8sBERECHeq HE tHat@ical 1pr bpePPf L thesfEsal ting

NRL produghs, aRd.8PRBAE Saf@int @ alhaekgbhe PBCOAN LlqRIARANR 18%,
and is 20 considered to be technically and economcally feasible on a

| ar ge scalé@@dpreggictndateei@rle levelsthacecablénget ovihaestr avders

using co I .glo ityear od :
20101 027261 BCTTRE J0D0T OLGE2E 8 SarpI S or alpr ot o i1 hert F4Fugl o)
measuiéd vinviengivot at paotledeeres say'sibéachbngchbieve atderlgenshughg) ,

det or m neq by, ugbh! B S LT 1 FRR3Ur LD, BELDOR 61,48, ot o PRI NG
affecting the physical properties of the Natural Rubber
Latex matrix.
According to the present invention, as a solution to

15 Lhe 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 NRIL suspension, the
processability is being maintained while the products

20 physical and mechanical properties are not being altered.
This method is capable cof 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 nct 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 Rubbker Latex. This proteolysis occurs by washing
the product in a strong alkaline solution (e.g. pB>10)} at

elevated temperatures above 100°C. Higher temperatures above



(Heb bl : undet ect abl e, Hey b3: 0.07,Hey b5:2.97, Hey b
6.02:4.77) glove chlorinated 4.5 (+/- 1.0) Results not determ ned

gl ove ex digRipgRehine 0.0 (+/- 1.0) Total: undetect %Tﬂqﬂz%ﬁog&% on
limt:
6

100°C in particular have been surprisingly found to improve
and evidently also speed up the proteclysis, without
affecting or even deteriorating the NRL products, all far
beyond the normal expectation of the skilled person, which

3 amongst other efifects also allows for shorter contact times.
In these conditions peptide bonds will be subject to
nuclecfillic attacks by nuclecfiles like OH- (stronger
nucleofiles may also be applied), breaking the peptide bond
of the proteins through a nucleofillic substitution

10 reaction. The amide group of the protein bond will act as
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 proteclysis is achieved by washing
the NRL product using an alkaline sclution 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
preferakly under pressure (e.g. 2 atm.)} to keep the solution
from bolling/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 pg/g for Hevbl, <0.050
rg/g for Hevb3, <0.025 npg/g for Hevbs and <0.025 pg/g for



washed using the present new net hod 0.15 ug/g) Al 4 allergens:
undet ectable glove 0.0 (+/- 1.0) Total: undetectable Chlorinated

(det ecti onghisgigloa728pshed using the present new method pepniz000/050528

10

15

20
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Hevb6.02). It is noted here for compariscn, that washing at
room temperature (18-20°C) in a high-pH sclution enables a
reduction of the allergen concentration from 30 ng/g to 1
ng/g, but it is clear that this does not suffice.

Thus according to the invention as defined in the
aprended claims, in particular the independent claims, a new
washing procedure has been developed for natural rubber
latex products. A washing process {(on an agqueous basis)
according to the present invention was tested on medical
gloves. At testing, for both powdered and non-powdered
gloves, an elimination in 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
methed, as performed by and/cr in accordance with guidelines
from the company Quattrcmed 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
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.



0.15 ug/g) Al 4 allergens: undetectable 1. Measurenent
performed after 1 hour of extraction in PBS, pH=7.25, room
tenperat urQg »gro27261 |t Was found that, for both types & gl,0fSes24 Ne
current new washi ng process reduced the al | ergen |l eaching to zero, or
at least a level undetectable with curfent and presently common
testing nethods, as determned by a total 10 protein essay (detection
limt appr ox. 1 ug/g) and by t he FITklt rrethod (detectlon limt of

sum of 4 ens— o015 ugl 5], glvvca

accor dange V\Ft the new net hcc’{P ﬁhﬁ]gec)t(ﬁ%gé nt in é% f}éﬁ r(gj rther
al so testied to determ ne 15 tihg aggf&@%l%réal n cur\ﬁ@%{ﬁb s) eg reat ed
gl oves. This did not show any t%ti%riggg;olcglgecham (@hapg%abgeﬁlﬂgtt he
gl oves, which could have reSL|ets%%y romthe new m=§ngggu@q1%05g¢m to

WO 2010/ ¢27261PCTINE2009/ 0505289 the present—inyention—in

particul ary btei s noted, that fReilipg/eyaporation|ef the akkaline
sol ution @g( @{bﬁn%vgg@qmteerrperature of 100C or norgefas . washing the
products therein, could have |had an adverse effe¢ hn@@tgﬁng}R}{é\, b3:

material |itself, as well as thhe col our and the mgghani eark BEopertyi es
thereof. [Salty al kalines coulld then be freed to aktect d¢.he; NLR7)
material, rather than to clean the NLR products fromthe allergens

therein omlew:m. This, and 4,5 (+/- 1.0) Results not

chlorinated determined

glove 0.0 (+/- 1.0) Total: undetectable

ex dipping machine (detection limit:

washed using the 0.15 ug/g)

present new method 211 4 allergens:
undetectable

glove 0.0 (+/—- 1.0) Total: undetectable

Chlorinated (detection limit:

washed using the 0.15 ug/q)

present new method All 4 allergens:
undetectable

1. Measurement performed after 1 hour of extraction in PBS,

pH=7.25, room temperature.

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



simlar considerations with respect to gasses freed upon 10 boiling
of the solution, refrained the skilled person in the past from
attenpti nguhQfodbsg t he tenperature to the levels aCCO&Qﬁﬂﬂah@Kﬁ@ﬁh
present inventlon. #ressurization provi des a possi bl e neans tor
keepi ng the solution fromboiling and thus prevent damage to the 15
product material from exposure to gas and freed salty al kali nes,

whi ch occutheatrigsehiingnoént hen al kaldare isollari oh. 1 Posstidd,y dhat t hi s
pressuri zati. . tan % l, .may oyed, but
aIternati3§§ﬁgP§/§g§§§Fé€5@gfh%brgz%@i%ﬁéggkﬁgﬁgggggrgbﬁgl&%egﬁted
al t er nat i venfpetapnessufi zad iOmr 2driehe€ oskivhkRingetisonomaiucent enpl at e
addi ng an ,addi t,ive to éh@ alh?l'ne sol ution, .for raising the boiling
poi nt t her®SF Safd/ PV kBl %ﬁlaﬁrka?idivﬁé§ef FOREBRI Ay Tredthiat the

el evat ed reRperatuieselip 4 ewalt dhenentenval ixomieimgralifieated
during the treatnent thereof. 25t iis noted that the skilled person
accor di ng FGPERELEPat BEDTOE hed ity FL&EId86FeSORNY TP mSedthofe 6
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temperatures, to prevent the material from being affected
during the treatment thereof.

25 It is noted that the skillied person according to the
state of the art disclosures had no incentive to attempt
elevated temperatures tc above 100°C in combinaticon 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



of the invention are described. Exanple 1 30ln a first conparative
exanple of the state of the art NRL products are washed in a strong
al kal i ne | The products have been previously f ur
by dippingwggﬁg %ﬁhto a NRL suspension. After nanufacgﬁﬁgﬁjﬁﬁéb&sg
product is WD 2010/ 027261PCT/ NL2009/ 050528 11 washed in a strong
al kal i ne solution. The al kaline solution had a pH of 10. The
t enper at urrgrcgfuctehlle N&8| ptrodnct sdwetisateed leendppr oxeaateity 30 degrees.
The produ%%mgsew%shggein t he solution for 10 m nutes and al ready an
i mpr ovenert PSS hEn "B dBT ¢4Y 31 e. Exanple 2 In a second conparative
exanpl e NRL pradutbs Beeom@sdgthrbht,n thast 6aPGeqh&dtd | S rHISPERSIsON.
The products hgve been previoqg%y nanufactured_b% nmol di ng a NRL
suspensi oftOWREFECE he 8 UBpEHET i} SHORFECLEE B Mot herth Y€ it r oduced
into asmlghothbt-ebeBBNYL 86T gro RN Otdet tBedBSNEthd st rEld 0E 6
al kal i ne solution. The al kaline solution has a pH of 10. The 15
t enper at uFf@NSASE hdNEBP UTLOYET L3¢ d\vht &d FhBET BrIBIT cfsh sdwinifgeant
washi ng, tc@laa%@rso&hn%@ Ye3Qdlegrees.<IhgiRr odeet, ioh washediisn nhhe
solution for I0 mnutes and already an inprovenent is detectable. 20
Exanpl e 3 occurrefindgnbthett @tigsar ati ve exanple, the method is the
same as either ;gf ex I A 2 Wi Lh di at the
time of mashins Fg'iﬁggégggﬁ'to f%ﬁgg%% agérgnaé%%ﬁ%ﬁgﬁ%gghincrease
i n thélef freotiigenes sMomsodat edttablmethBxampl ecdsidetdd Sccdrpar ati ve
exanpl e t hi ' is 30.i.ncreased one d and al | .ot.her
features E%ﬁé?%ahg%hééégé iéﬁé%q%ﬁaapop5§5 D %'gfhﬁxﬂﬁW1@§tP€Ptﬁgrthe
i ncrease ipreshatelfieeht veness: it npdeadetieshabh®diec EBxamaaeb for the
W)2010/ 027261PCT/ NL2009/ 050528 : . .

current large scale production practice without undue

burden. Several different options are considered to be

15 applicable for the new method of the inventien: 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, 1f 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 previocusly manufactured by dippring a mold

into a NRL suspensicn. After manufacture, the product is



12 In this conparative exanple, the nethod is the sane as any
one of the exanples 1, 2, 3 and 4, with as a difference that the

strength ofyol9f@hdpl i ne solution is increased to a 5 %anlﬁﬁoémg&?glrﬁ

a further 1ncrease in the effectiveness is detectable.

this conmparative exanple, all featureslbf exanples 1-5 are unaltered,
except that the tenperature is raised to 50C. Exanple 7 15 In

thi s conparasthiode iaxanpkeonal &1 eaing e loft iexanfhesalksl e ardlutdoad,

except th e_tenperatu i i to 70 2 e 8 l.n.thi
first errbg{cﬁ&rrgnlp%og?t %g'i ?@%n ?rﬁ&ﬂé%%g%redio%ggpg gﬂlﬁs](ﬂe@lérrlpsl e?l%eﬁalte%
f eat ures dfo exerpkesatebyaBe demidear.edheexeegticthas twaehddenpernakur e

5,300 49,0000 400, £ ReALS 5, L0 A aergnd enbed renc o, Lhe

i nvention c
1-5 aré unilticerathle30 except that the tenperature is raised to 110C
Exanpl e 10 WD 2010/ 027261PCT/ NL2009/ 050528 13 In the third
enbodi nent_ of the _invention, all features of exanples 1-5 are

unal t er ed E*@R®eFt 2t hat the tenperature is rai sed to approxi mately
118C. 5 Exanple 11 In this fourth enbodi nrent of the invention,
the features of any one of the exanples 6-10 are the sane, with the
exception that I& pressore seysaatiggechxasran Wik oeyenucts are washed

10 in a strong alkaline suspension. The products have been
previously manufactured by mclding a NRL suspensicn, 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 sclution 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 1s 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 1s made detectable.

Example 5



10 is used to contain the strong al kaline solution (pH=10 or 14, with
one of NaOH and KCH having a concentration of at least 0,01M. In the
vessel pregguifhpst NCreased to keep the solution in flgedBhamgs3d
prevent evaporation. The pressure in the vessel is, during treatnent
of the products, 15 raised to nore thah®one atm (1,013*101'5 Pa).
The pressure |level was selected to keep evaporation and/ or freeing
salty al kalines fromoccurring; for instance at nore than 1 atm at a
t enperature of [100C, %pgg- at 0 th ,

atm at 120C. ié gg%?rp %rﬁ% v %X%@%g’fgééug%@% e@gl ﬁCht ?Ssgméxgrsrpl e
t he sane aswvi enehefptkei exsmekempl,e,2,edceptl thewtomcenta atiififierehcNaOH

and/or 25 KOH coul d_al so, be en i.gh as.1 Exanmpl e 13 |

204 1 on (0%r DSt B SH T KT 5 A LfHe FORBL Hol B eRsed to
subst aBcesHcat he, uskdre saichumthd2AnctHas€HIn GhR-Of fedtiwidseNis
Exanpl e 14 WD 2010/ 027261PCT/ NL2009/ 050528 14 The features in
this examc&S5F8°tHe same as in any one of the preceding exanpl es.
Additionally, in a step surfactants in a solution are provided and
the product is_ 5 washed or subnerged in this solution. Such a

sur f act anE*RE¥P1€ofpri se or be SDS (sodi um dodecyl sul fate). Exanple
15 10ln addition to the steps in any one of the precedi ng exanples, a
protease treatnent is enployed, where a solution conprising enzynes
is préQided fofnthelprepivamtivehexpashed okl stdrernssd din exaBrkranpl e

16 hﬂsaggktgﬁgliéké$ﬁe%tj Ctgga%n¥h8n€eﬁ ef?@nﬂ!%ﬁPQ%ﬂgﬁd to

exanpl es, the products are s to an oxidative treatnment,
wherein fé&0°Cnstance a chlorine solution is 20 provided for the
products to be washed or at |east subnmerged in the solution. Exanple
17 25As a consequence of the extra-ordinary results of the nethod
accor di ngexamphe present invention, it has again becone possible to
use a %alcun1or simlar type powdering for the products. In the past,
pomde}'ng t he products, such

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 ¢

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



as surgical gloves, with a talcumor starch powdering has 30 becone
| ess and | ess usual, since the powders used were found to provide a

basis for @blgi@engto attach to. To date powdered gl O\ﬁg@ﬁg{)%@,s&#
bei ng produced and sold, but |ess and | ess so, precisely because o

the attachment of WD 2010/027261PCT/ NE2009/ 050528 15 allergens to
the powders used. Now that no or at least far Iess allergens renmain
on the product dnather thibj eemhoiinard prfogbet snvent henmethod sadewredi ng

to the pr i tion, i y gai.n. b esirable in
View of TRE SNt g B LI R bR TEk R RO BT
gl ove is figr reaskdr tar appgexiontal wsdr8°s .hand t han a product w t hout
powdering. As a consequence it is believed that powdering can provide
a further inproved result of the method in as far as the resulting
product i €£xaamder neéd. 10l n overview, a global summary of results of
one of many series of tests, where these tests were perforned at pH =
14, is as follows: Tenp (00) Press (atm) Allergenicity

neasurement (ugkg whth fosekioferuiglighenieehanheal nWeakesti NG he
Discoloration 30 1 7.2 NN
features of any one of the examples 6-10 are the same, with
the exception 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 KCH 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
previcus example, except the concentration of NaOH and/or
25 KCH could also be taken as high as 1M.
Example 13
In addition to or instead of NaOE or KOH other
30 nucleofillic substances can be used, such as H20, OB, CH3-

CH2-0-, I- and CN-.

Example 14
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The features in this example are the same as in any one
of the preceding examples. Additionally, in a step
surfactants in a solution are provided and the product is
washed or submerged in this solution. Such a surfactant may

comprise or be SDS (sodium dodecyl sulfate).

Example 15

In addition to the steps in any cne 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.

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
provided for the products to be washed or at least submerged

in the solution.

Example 17

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
become less and less usuazl, 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
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allergens to the powders used. Now that no or at least far
less allergens remain on the products after subjecting the
products to the method according to the present invention,
powdering may yet again become desirable in view of the
improved ease of handling. For instance, a powdered glove is
far easier arranged on a user’s hand than a product without
powdering. As a consequernice it is believed that powdering
can provide a further improved result of the method in as
far as the resulting product is concerned.

In overview, a global summary of results of one of many
series of tests, where these tests were performed at pH =

14, 1is as follows:

Temp | Press | Allergenicity Mechanical Discoloration
(°c) | (atm.) | measurement (ug/g weakening
with a sd of
lug/g)
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

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

pressure.




0.0 N N 1181 1 NA WEAKENED DI SCOLOURED 2 0.0 NN NOTE 1. The
sol ution never reached these tenperatures, for 15 the tenperature of

t he mater‘%gggﬁﬁrﬁglution cannot be increased to above§%8@83§§%§ﬁ38C;

when at at er1’c pressure. WD 2010/ 027261PCT/ NL200
16

Based on the above results the improvement of as a
result of the present invention over the prior art has
become abundantly clear. After the preceding disclosure of
the present invention, many additional and alternative

5 embodiments will have become apparent to the skilled person,
which are all considered to lie within the grasp of the
skilled person on the basis of his common general kncwledge
and within the scope of protection for the present invention
as defined in the appended claims, unless such further

10 embodiments depart substantially 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.
Alsc the step of powdering is not essential. However, a

15 powdered product with hardly any or practically undetectable
amounts of leachable allergens will provide z strong
indication of an embodiment of the invention as a
consequence of the otherwise ({(without a method according to
the invention) generazlly 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.



16 Based on the above results the inprovenent of as a result of
the present invention over the prior art has become abundantly clear.
After the preceding disclosure of the present invention, many
additional and alternative 5 enbodi nrent;s will have becone apparent to
the skilled person, which are all considered to lie within the grasp
of the skilled 438/t3n on the basis of his common general know edge
and within the scope of protection for the present invention as
defined in the appended claims, unless such further 10 enbodi nments

depart substant,i al | pr or definition fromthese ended
i, TFor i ndvafcletAedoRF | FEb R G IsS0ea BAE ot B B eikee
ot her tenperatdesduspecthiisad| yy ghefgdrenBer akdiesng hatt tdosdie
speci f i caII nentlone above. Al so the step of powdering is not

essent | rlevs $5L et 28 ﬁﬂl&d@étowﬁ harafymahRodr
practi cal Idbqugtﬁa@t ahbesaapynt s: ofudRaghal! gaakl! FEQ&E‘étéMﬂcl Prasnde

a strong indication of an_enbodi nent of thé invention as a
consequendd Gf StHENGt Adked Lee (sptHown Foneeksdiarede dikgy ald arpens

i nventi on)cg@Rerakk¥ppegy. hi gh al l ergen content of such 20 products
and the present day common practice - prior to the present invention
- of refr&adisagg byenbayreravucers ahg ssepsgfl abkapowelesdIng itone to

produghs g eh p R0 t exanpl. es _have
been %?ov%ge&gg%@ 1§F & ngﬁ%%lze %@%eﬁfﬁA?Saf+ ﬁg?naqﬁgﬁQHOﬁn
distinctly IﬁupdeghaSedwfmhmuhrnmﬂp@rateoaISﬂ m»ihimgtiﬁﬂﬁnraﬁee@ﬁnghe
invention. C&? 1. A nmethod of reducing allergenicity of
nat ur al Fatex p?%ducts caused by all ergens by reducing

extract abI e 5 pt orleé méievel of eladaf of éalhﬁri)éﬂﬁijlc'[rsalsiaﬂgdtﬁét hod
conprisingathe sfeps o SUQ%EE sai d groducts to a wash in a

ectin
strong al KSPPREAERFRtTHAERD Qﬁ% g#&ﬁélP es%}¢E&?RHE9(§%&R§C?ERISED

BY: radsi Rgghbe Leamesad Wi ffrathe %erﬁSﬁrékkﬁét &ey splg#d on to 10 at
| east 100C, and keeping the strong al kaline solution in a fluid phase

Wi t hout evapor%t|¥hﬁcﬂeQQﬂq|Qﬁgcéﬁdmoi ¥ edi nrsiay carealiishag:
2. The rre%zpegs@hﬁ NHe sctqrmgl %'J.'Rgllﬁ 'é NG id1e dprperature of the

strong al kal i ne soI ion to 110C or er and nore preferably to
apprOX|naPéPVeHHEﬂﬁporatlon 3f Fﬁelﬁéﬁho@atﬁrcﬂmu&hq_aﬁrqgg alukahéne
conpri singo 1 REESSUri zing the strong al kaline solution to

prevent evaporation of at |east water in the strong al kaline sol ution.
204. Zfhe nmet hotl- dfhes Imsitied? Oéndla;msoirmmcslhg cqmpe:s.$umlgm ng the

20 atm. Eres- LR A ohoBhe SRR5L08 STt eh AB Er ol g

further caopr; q»n’tgfea:(mhmg a&nladdtt?ye :itmlhe strong al kal i ne 25

solution to r Sﬁjthe 50|nt of alkallne sol ution and/ or
to prevent fre &% OQIQ | FHEsON® of 'Thd preceding claims,

further comprising adding an additive to the strong alkaline
25 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,
wherein said strong alkaline solution has a pH of 10 or
more.

30 7. The method of claim 6, wherein said strong alkaline
solution has a pH of 14.
8. The method of any one of the preceding claims,

wherein said strong alkaline solution is a sclution of NaQH



6. The nethod of any one of the preceding clains, wherein said strong

al kal i ne solution has a pH of 10 or nore. 307. The method of claim 6,

wherein said strong al kaline solution has a pH of 14. 8. The net hod

of any one of the preceding clains, Mhﬁéﬁ:n said strong al kal i ne

solution is a solution of NaCH i S or in a concentration of
referably O, her e C ration of 1M

8 The netHoc lélnfi‘ S%BCGODFtFﬁIE %‘Ee% d?ﬁ?gg%:l %‘l Ia &/ﬂgrgfnhjs%}f‘%r'strong

al kal i ne s@ing ipaie fe@EPlyS@ScahctRaEdt e oF uwpleoflle fromthe group,

whi ch at | east co rises 1-120, OH CH3-CH2-0-, |- and CN-,

10. The net hod %f T8RyMBRRBOYFOF RNHrtedifnghel REAES IR & #i %% d

al kal i ne sgld#taign sbidSHEPbﬁﬁreé‘iﬁéili’%é s wiaat aBh riQeé’“Qttfl@aé/’@térieng
and i nprove the nucleofillic 10 substitution reaction. .

met hod>of Té@leedéler frae phecearwry dibiohs ath@aéFncglaml%wdi?t%e OH
sol ution igssupplgnented wythyactive chlorine to further renove
proteins an3& ﬁe I'i ke fr%n1NRL products. 1512. The nethod of any one
of the precedi A§- cWhenmetHth¢ﬁNananma sifnghaspaecedihd i olwinst ep a

pr ot ease g%%?%ngng tQ gfgg Ier en|C|té%of t@edpro uct.

13. A produc sucfi~as”a g ove or O om> &R UF8d ¥5%M nat ur al
rubber | atsexfantastbj ect®id titha watthod) aand2@mgdedraedhe matyeamia. 1dic
the p 8cedé§g %atns 1-16,, the product after subjection to the nethod
havin% FAEPEDPR PFRtet™ content |ower than 1.0 jig/ gram as

detectabl e withi rremselrmrﬁcs oB UGy aneQddt the@NPeeSeddnlKidlamasuri ng
nmet hod. The product of claim 13, further conprising a

25 powder FAGFSFBr 57 HataER 1T P A4 aam powdEpoLenented with active

chlorine to further remove proteins and the like from NRL
products.

15 12. The method of any one of the precéding claims,
further comprising as an additional step a protease
treatment to reduce the allergenicity of the product.

13. 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, the product
after subjection to the method having an extractable protein
content lower than 1.0 pg/gram as detectable with
measurements, such as Quattromed’s FITkit measuring method.

14. The product of claim 13, further comprising a

25 powdering, for instance with talcum powder.



