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rug contai ners, syringes, val'ves, seals, ports,
devicgd, impdusrialfwes apkfor dorspper prodattepper s, bandages,
dressi ngs, exam nation sheets, w appings, coverings,
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First, the vast majority of Hevea-de ved natural
[0003] ubber Rost-progeduré petiend Usesriforedatural rubber include: compression bands,

ties, and straps, inflation systems, braces, splints, cervical collars, and other support devices,
belts, clothing, and the padding on wheelchairs and crutches. Natural latex is also used in
many other common household products such as pacifiers, rubber bands, adhesives,
condoms, disposable diapers, art supplies, toys, baby bottles, chewing gum, and electronic
equipment, to name just a few.

[0004] However, the widespread use of natural rubber is problematic for several
reasons. First, the vast majority of Hevea-derived natural rubber is grown from a limited
number of cultivars in Indonesia, Malaysia and Thailand, using labor-intensive harvesting
practices. The rubber and products made from Hevea are expensive to import to other parts

of the world, including the United States, and supply chains can limit availability of
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lowerlHnd @it Sf hﬂf\ﬂﬂ!gﬂ ant¥dehit proteins are less likely to trigger immunoglobulin E
antibody production in a latex-allergic person. Therefore, products with low numbers and
levels of known IgE antigenic proteins have substantially decreased allergenicity.

[0008] Further, the more proteins present in a latex, the greater the probability that
humans exposed to one or more of these proteins will become sensitized, thus developing an
allergy to it. Thus, reducing protein content in latex products, especially proteins that are
common human allergens, is the first step in reducing the overall number of subsequent

allergic reactions.
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non-IR%&platekofosr® Thetefors; asmad ¥xisls!fer fircsynetatit 1enprétein fagiral rubber
medi cal procedures, gﬂow ders nust ensure that agnly

latex grodectiathat arq qealitatpiebtiaed quensitetively suisahie fen S%Stlwﬁan of or are
supentoﬁioeé‘xl Ags%%)g& oP%tﬁ&fcl «]'e:}é p}daﬁafam e, practitioners who
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[0012¢i0 not GameRllyntextractad al@tex\l\nfdrh indisttiahl orl adegicabawsesl is tested for
products. Finally, heti c rubber alt rnat
confogpity Mitkidhe ety wﬁsﬁ%m O rv@TIgp e %tB‘IYe!bP‘i}eS including the

Amer[¥3R Sdei fdrafe%fin%%%d%&als-r E@Iﬁﬁ\qf’)e E@chqggéj of l{ﬁt%i Frolifét is given an

non- synt etic rotel n natural rub ‘
ASTMr‘Ctydpm’f s Rohagxaanpée, Cﬂ:qudel Ianclucﬁsycmmwfugelhﬂavecatlamm greserved with

amm% tgle b{;@{%taglgshg{? Iﬁ atex 35 3% §1a¥ hasobeen creamed and
preserved with ammonia only or by formaldehyde followed by ammonia and Type III latex is
centrifuged Hevea latex preserved with low ammonia or other preservatives. Type I, II, and
III latex products are tested according to the respective I, II, or III ASTM D1076-02
Standards. See Table 1.



[0012] GCenerally, extracted |latex for industrial or
nmedi cal uses is tested for conformty with the
wa@t@ndaaed speci fications of various regul at or yPODUSES6/018906

i ncluding the American Society for Testing Materials

("ASTM'). Each type of latex product is given an ASTM
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physu\ﬁltoﬁl ch 1c§f %@ﬁl@s %quybgs ¥Qi Hﬁd Jarst gﬁQﬁEQ AW dhbtRNn Table 1.

val ue for property. After properties are
Each af gwpe mOp@ttrqslls assoeiatidt With Iaestamsﬂd DG G2stBidand sridten value to

o b d: and if all t
indicag Hhe el it o Bt arontbc B0 3t Bed FiRapitlg pontorm
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15] However, even synthetic_ or Hevea | atex_products
Wheret WSUé@ﬁelttobﬁ standard numssis alem isadificuliage impessibis {¢anthe words

abselﬁé g)lplégl{@e Vé'h&% &ﬁﬁ%ﬁ Fl}lgﬁdlﬁé&h Rl tﬂggﬁ(%ps ot gle Iﬂeqtsﬂr%g accordlng to

evice 1 n I SCuSse tal

standdié neahd @t exreqaivskis the ASTM Da076:02 Snadaid| ad given a detected numeric
reactions hi many of these end-use applications,

values gf @H&te%%wt&eawaaw &ﬁsqde%éxmra@m% fepdlisn{lihgsq detected written
value® 8¥ )ﬂﬁ@fzéd '%‘ﬂgees‘%? Q‘lf‘ep [a}réﬁnwﬂﬁ GR! §t§n&:ﬂ§ S$8meric value and
synt ften to

tic polymers o
standard written value for each property. After all properties are assayed, compliance with

the ASTM D1076-02 Standard can be determined; and if all the properties meet the standard
written or standard numeric values, the latex will be in compliance with the ASTM D1076-02
Standard.

[0015] However, even synthetic or Hevea latex products that can conform to these
standards have recalcitrant problems when used in medical products and in the medical
device industry. As discussed in detail above, Hevea latex causes sensitization and allergic

reactions. In many of these end-use applications, further substitution of Hevea latex with



perform as needed. [0016] Thus the ASTM D1076- 02
Standard is insufficient in determ ning the physical
w@eoochsgss£al properties of non-Hevea natural | BEEXS2006/018906
because it is only directed toward Hevea | at ex.
Therefore, a need al so exists for a nmethod, and .
synthesicapdwners g an dnadeavaie selutipr besruss thepe synthptigspalgmers often fail to
rties of a higher-quality, |ow protein,
perforﬁ%%ﬁ%geleﬁée(?geni C, non-crossreactive, donestic natural
[0016) ubber Thagthe ASTVM a1 07602 thelavbBdndudficerdtrih idb@irhinglgythe physical
and qualitatively assess the sugst i tutabili :dir

or chegyigal repartigs ofnog-Hevearpaiwalnlatesr Bycapssobés only ﬁgtgg toward Hevea

latex. 3PHePLBAL b ¥Eed Q8o MsiSts it} IME6@hnd LBRWRE b @étemﬁﬂfglrg the chemical or
consunefr products and applications. BRI EF DESCRFPTI ON

physic@F piberDRAWINGShighetqialify, Jowtpiateinn lowallagohiol minedrogseeactive,

0 ri vea | at.ex a non- Hevea |.atex, proteins..
domedi Rpareb e Shuec] U sBRd pRRed o BB FRL SR Sielfivaly assess
the subaeAbLIRY axd ShRYidHtyeTa doiayel & hatiaKndbeyRtdx dlfBnative Hor use in
_varying sulfur content. [0019] FIG 3 is a graph
medicgle Frdusirialy and eprfames pradycts padrPNlicgkdons. i n Hevea | at ex
gl oves and guayule latex films with varying sul fur
content. [OoﬁﬂiEbeﬁg P EIGN WE%WI@@% vi scosity
of guayul e l'atex an vea | atex neasure y
[0017Yi sconEl@r1 isnamr miratuchbst ienrendomptaeing RRMya 14t&0&1L] ndak-Revea latex
.5 is a graph depicting nmechanical stabilization of
proteififiayul e latex in the presence of differing amounts of
wo st gld:| p zd gﬁg% 1R0221 ot . s,
[OOISIJIepi ct ?ﬁg %Féoi]n%raa?fi?gﬁﬁ to reg%% of %tﬁgg@gje@g%gatgiggg d guayule
latex gjows/filnes With emrying swifuatontenti ous sul fur contents, in

onpari_sqn,w th unaged and,ages vea |atex fi t
100196 0T E2Y Ko 5 et GBI BRaTo Preak Tordfsngegolptex gloves
and gEtSRlClhicR FilAR SiharAn e BElfir cBftedf Unaged and aged

uayul e latex filns at varying sulfur contents, in

(0020 orpar FiGn 4nist b exgpll denisting dgwesite v sevesplexlatax pad devea latex
f . . ] FIG 8 is a bar

meas%?dgppﬁ(ﬁg%lﬁ%t? lluiﬁl gr%agﬁﬁ%egq’%‘?%tﬁgrﬁ?%s of unaged and aged

[0021puayul FIGAE dx af grhps depittingpmeeliansaah stabilizathgedf guayule latex in the

unaged Hevea latex filns, conpared agai nst ASTM
Prese@ﬁ@%ﬁlffﬁfmgtwso"féﬁ@ég?’il’czéﬁ&n%mﬁoﬁlg%ubber Sur gi cal
[0022f3 OVESFIG. 6 is a graph depicting elongation to break of unaged and aged guayule

latex films at various sulfur contents, in comparison with unaged and aged Hevea latex films
at comparable sulfur contents.

[0023] FIG. 7 is a graph depicting modulus properties of unaged and aged guayule
latex films at varying sulfur contents, in comparison with aged and unaged Hevea latex ﬁ/lms
at comparable sulfur contents.

[0024] FIG. 8 is a bar graph depicting various properties of unaged and aged guayule
latex films, in comparison with aged and unaged Hevea latex films, compared against ASTM
D3577-01 Standard Specification for Rubber Surgical Gloves.

[0025] FIG. 9 is a graph comparing the physical properties of guayule latex films and
Hevea latex films.

[0026] FIGs. 10A and 10B are graphs comparing the stretch-relaxation properties of
guayule latex films and Hevea latex films.



[0025] FIG 9 is a graph conparing the physica
properties of guayule latex filnms and Hevea | atex
wo 2ooma363p0026] FI Gs. 10A and 10B are graphs cOPQEBEUSI0g6/018906
the stretch-rel axati on properties of guayul e | atex
I ms and Hevea |latex films.[0027] FIG 1 1is a _
[0027}| owchBIG. il |igsa Mlomchart tillpsteatiogt theaes optennshiparlglsegel coating of
guayul e |latex gl oves. DETAI LED DESCRI PTI ON

gumwf%@%%%&¥%é present disclosure is directed toward a
non- Hevea, non-synthetic |lowprotein | atex product that
conforns to the spBEHﬁﬂEEDHmmyjmﬁﬂIGNmrican Soci ety
for Tes |ng I\/Btgrlals (" ﬁ%l-{.Mé Type |, Type |1, or

[0028}ry pe | The [Messat lsgiaae s CHegiopBYEi% 2 AoBTHeyse: bon-synthetic low-

protenfl Yaibp %‘iocﬁfc’? \ﬂ#ag %§n1foﬁ{1 %Q: 1ﬂ?:fa [ RF Wk tfnﬁwty for Testing
properties of a non- vea tura at ex pr N

Matermid éfA&TMé)s $¢ps Lt Tgpes Ubst Mype dHi latekyprofuaton Tﬂie\mesent disclosure

nat ur. at ex praqd faor. exjstin Fbv and
forthef Praids, o7 gl ol er o dbF e e i P ppral latex
produStUR Ve d@td hised e FEDSARKAARE FHinohl Il A6tuLS Se D PRodlIRY €6) existing
non-synthetic, lowprotein and | ow allergenic | atex
HeveapansispsthetivHateyipsedustsers well poderpensiteties the swpovieritirad advantages
of thefd?%oléggg %Jé#-;fjge Qaaihgé %#ntfl eér:’) zgvsr/]-p%tg‘ ? ﬁaﬁl ?c&rj %ﬁec’r%eﬁ) iL latex product. The
discloSédamathod' pr)>v1Ae§Hl’ﬂW stamfard i@ Kanafiehea Iﬁlamﬂﬁrbﬂeﬂ htah@@nease of

Further, the_ produyct dlsclosed erein i
refereﬁ%f&taﬁae P Bpreiat B SPUBMORHRIaS) ¢ sHuRAY<oltes Cnpale Standard

is sho%"%H‘T%ﬁ e ?ngurﬂmf Sthe gb&&@f%@ﬁgéeﬂ%r&ﬁ isth Hdla ¥ #Ieets or exceeds

nat ural rubber proddct according to the ne
the stalmiaecﬂso perdthancheicadi anddpleysical edm@m’gmm of &t nondéledeaasatural rubber

own i.n Table 2. bel ow O Tabl e 30 | es
produiy i Gode mepey P A Iand st d5cRne] (iRTule Sngrg s shown
in TaB1®b bkiow.t ed to, guayul e (Partheni um argentatum,
gopher plant {Euphorbia lathyris), mariola (Parthenium
i ncanum), rabbitbrush (Chrysothamus nauseosus),
m | kweeds (Ascl epias sp.), goldenrods (Solidago sp.),
pal e Indian plantain (Cacalia atripilcifoli), rubber
vine (Crypstogeia grandiflor ), Russian dandelion
(Taraxacum sp. and Scorzonera sp.), nountain m nt
(Pycnant hemum i ncanum, Anerican germander (Teucreum
canadense) and tall bellfl ower (Canpanula anerica). AU
of these non-Hevea natural rubber sources are capable
of being eval uated according to the disclosed nethod
to determne suitability for use in the discl osed



non-synthetic, |lowprotein, |owallergenic |atex
products. [0031] In particular, guayule (Parthenium
wae@ensasum) , a desert plant native to the soupPtmes10e6/018906
United States and northern Mexico, produces polyneric
i soprene essentially identical, or of inproved |atex
[0029hual ity, when conpared with Hevea | atex. Thus, the

ter s o= I‘BVUd. et o d.l IUUUUI Id.l A d.llu yua UI 5] Id.l CA

are used i PropertyaHandddy i n t he prdsent GayaledaatexStandard
Addi tionally, processed guayul e | atlex gfas/hite tPp&behnls
Com%d@a@}rl bute to the all ergenl C progﬁﬁﬁdnqaasmﬁéu vea

Tof a?sgffdsrd&ﬁerﬁtgl/ufo?r':o&ﬂfépc%l v?é%'ﬂ%gf M guayute trarex
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non-synthetic, low-protein, low-allergenic latex products.

[¢]

[0031] In particular, guayule (Parthenium argentatum), a desert plant native to the
southwestern United States and northern Mexico, produces polymeric isoprene essentially
identical, or of improved latex quality, when compared with Hevea latex. Thus, the terms
non-Hevea natural rubber latex and guayule latex are used interchangeably in the present
disclosure. Additionally, processed guayule latex has no proteins that contribute to the
allergenic properties of Hevea latex. The natural rubber polymers in guayule latex have a



remaining limted amounts of protein are hydrophobic

and bound to the rubber phase, |imting the |ikelihood
w@booahsaspti on i nt o hunman skin, tissues or extPEDUSING/018906

into bodily fluids; and (4) none of the protein

present in the guayule latex is cross-reactive with
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can remain| @aléglfabﬂ@ngapom@dmandawa(ub@ us¢cbyo arcaufacbde cewidsy variety of
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rotelnl veI of the | atex, edlat
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90 ti.nes less total protein than Hevea
Heve‘faﬁ%ébjg ﬁéX@ G‘F% ‘wei ght. Third, the

[0035] Guayule latex is also unlikely to cause long-term latex sensitivity or

widespread allergic reactions over time, for a variety of reasons. Historically, well-leached
Hevea latex products were extensively used in the medical industry for many decades to
protect against the transmission of disease without causing Type I latex allergies, and these
products contained much more protein, more than 45 times that of guayule latex products.
As human exposure to the product increased, especially to poorly leached products with high
levels of soluble protein, a large percentage of the population began to develop allergies. -

This is unlikely to happen with guayule, which does not contain soluble latex proteins.
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approkimatelly &0. tiniksdyssl tetaBpmtﬁim ﬂthnp‘l&)’pe tdtgx atetheigmsnd dry welght. Third, the

syl JTT BRAGE 161 PRORSER b Mgl e mRiiteeping steps
becaug_@fﬂ% 1At &OPlottts ak¥ YerfulBReln §62816 HroteMl STRS ntayority of any

ge ntent, Coagul um Content, Mechani ca
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Ci 40.
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wherd @] to ISG%BoTtlﬁomfoﬂthe tqialegreteidsyarel Ihydﬂophﬁd dBhaghly eoluble. This high
g t andard, Further, the disclosed pro has verg I?w .
solubility iy BRI icPPriRMHNg Ectasto SesItpte, triggedng of an allergic
react1 lergies. Additionally, the product | S preventative

al l ergen sensitization, in that even humans w t hout
[OOSSI] at ex &y emgpeeisomitke mnbmﬂte)tf yolublememieimqaresen’simg'uzgde ﬂa:uex is about

e few roteln in the
45 i g ET RBhEb ClFGRT TP alRgOHRaeAPS atgh PIOERCLS; el ven if only
the ruMBE Bartiblaebih PHSkind AerB et RbE Fo 18R 1Bg RYBGive Hevea latex washing,

the Hevea latex would still contain approximately more than 22 times the amount of the total

protein in the disclosed guayule latex product. Overall, clinical and performance trials
indicate that guayule processing provides a safe, high-performance, low-allergenic natural
rubber latex that is safe for human use.

[0039] The product disclosed herein is a natural, low-allergenic latex product with
overall purity and composition that generally conforms to the ASTM D1076-02 Standard

property values for Hevea latex, and that meets or exceeds the Guayule Standard properties
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based on assays using standard detection nethods.
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inhibitihe aseyslusinggA STMDBE49% Standatd fpyotacels) tpteb overatltpiratein levels using

ous ,physi cal qr, rii ndi n
the Miifled Hoyny oSS oo, ASTRE B % SRR, Pthtacoliyeend background
subtra®BbR OfcRliqidsO didisNASTM | D3V 1P NStaf3RIPhRIRIs2 PV Cpecifically,
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confofrp@yg) toEﬂ@npnegenﬂy gsgloﬁd| fraywde Mandard latex sequirenents includes a
produgp %egegég ﬂ)l?ant %(5(};2%18%%: eg%s etgtai ?&E% Aﬂeﬁr‘oﬁg&a&&dwelght latex, as

measmrecm By aadleds b,y aqamt dagrgemtgezdra@tamﬂ potéihr | Phe @isclosed Guayule
mllinmeters hick on_a fla ass

Standatldafcg Q- Hév% k@t%aeh? yn@;luﬁl%l@@v éﬁs@tablg 151'%% of aﬁsilgb?l PENgin and

I
tsndg 3 AP Ry L k8 M il v
latex glbargient (TSC) and about 0.7 mm can be produced wth

[0042] In various embodiments, the product can be used in a variety of medical,

-

consumet, and industrial products. For example, in one embodiment, the product is a non-
synthetic, low-allergenic, non-Hevea latex product formed into a film. Generally speaking,
forming a latex film requires the coalescence of individual latex particles by the evaporation
of the continuous phase (aqueous phase) of the latex material at specific temperatures.
Structurally, during evaporation, electrostatic or steric forces that hold the latex particles
apart are overcome as charged polymer chain end groups or surfactants are removed. The

resulting film is formed by a polymer lattice, with various physical properties depending on
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48% TSC | atex. Tests are then perforned to conpare
non- Hevea and Hevea latex filnms according to standard
WO e@hnsqpees, pursuant to ASTM D1418 and DI 566PCT/US2006/018906
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[0043] he suEkanpleol. Day@‘xlnisn the nmold free of air bubbles.

Thlntran rent. cellulosig filmsheets, are used t
[0044 oy ar - AMGHES, GrbcOTRREnERty HIRSHEF DISPARE. fr?rw@eﬁjenﬁfﬁt@g non-Hevea
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filled GAfhethték| & 6294 ﬁitﬁ%@hﬂé"é&iﬂé}ﬂ (@séd$ anmab&it@' ’,nh% %arﬂ)@ 8loduced with
sieve with a nom nal erture of 0.180

48% TBCOotEs. T)es@fx)@w then )aefr datosoomparglnags‘letyéala@ﬁ Hevea latex films

r ] bef or e
b S A R R R
[0045POSI ti 0 onB® embiodinédieotl filninprépatatiog, ﬂf%f ioldisdformed by cementing
| medi ately before pouring the |atex into the nold

plastiq NEiPe &0 dr 1A% BlaIROVIERl CPRBRe Fasin wiherie oxmalyiny | jagetate dissolved in
methﬁ’ léﬁf T{@tohé %C%Bﬁ Ay {aﬁJEeSQ tefepé’dli1 (lhr?‘eﬁs %F&P&) &frafﬁe tht Sirface of
ea the plate, the

Keepi ng t er close
latex ilnathemoilds frpoaf @idbubitles. tTien trehgbarent eelhr]xrsid finosteestareasyd to cover

di stributi t | atex evenly in the nold cavity to
andp‘i‘”fcﬁ{}{ﬁgyﬁaﬁﬁrg letely. The latex is allowed to
[00465t and Mhetfikd WYrébatddl wiRGut Wil0H6€ iR TISTER Dot €BY o0&, If the
or stainless steel strai 8ht edge is scraped across the

TSC igwibave pRYy e latextikibsoughh @Wnémﬂns)ﬁ/ahlﬁ Ibin ihusipa veith distilled water.

Latex 19 gm%%f %veilnn?ﬁe g%gﬂintgtobo 1% %%g%) gfl mf g ){;ﬁevgof ﬁnéltc'es Latex is

then caﬁﬂﬂly Wlﬁlﬁhd&ldfcfulgﬁ la€lI8D 1] SHiMlebOstécd meve wﬁ’dh% donhifalfapeitre of 0.180
d without distortion, the filmis strippe

+ 0. OQ%@I%P 0070 5109094 ¢ns dnte @ Hxmdizkass eakenrqoxered oand ﬂlaov&ed to stand
for ﬁ\fe' 1111{Hu@e§ de r{a hﬁuﬁr?% BOS #leBhéia, 9 fﬁl%ﬁp ﬁlacecﬁ% ik %E)QQOIQE]H which

ece o ranspar ent cel
the ﬁI&n bvm}]l bs left toodwyd Thanadiatelfy befaré pbaxass the rlalbil éiito 24k 1old; the cover is

at te ture, not, exceedi ng 350C en coyered
remowdt’fﬁo 6% he eh ko dpiog gpTieegs SErReb Fe O%:anm Wﬂ%ﬁe@gce of filter
paper.'b Z(eb Hidg ek BAKE! @bdelty ,rtheé,@ht% ik T%ﬁ%}ﬁ%?ﬁﬁﬁéﬂ%nfo fe ol dn a continuous

mes drier.1t the S any out dryness wth
streanv,i dsteibutengathie ﬂmex cmnbt inghé iohd cavityrto éidll thenmkhsd)rapheteigasﬁhe latex

o o BT L o BSE O SO B o g s e

straight@8gd i@@cﬂaﬁe@a&@@'the ARk place in an air-tight
contai ner_or desjccator to prevent absorption of
[0047] In this embodiment of film preparation, the cast is allowed to dry at room

temperature first, and then in an oven at a temperature not exceeding 35°C. When
sufficiently dry to remove the film from the mold without distortion, the film is stripped from
the mold, taking care to handle the surface of the film as little as possible, turned over, and
placed on a piece of thin, transparent cellulosic sheet. The film is allowed to dry for at least
another 24 hours at a temperature not exceeding 35°C and then covered with another piece of

cellulosic sheet. Film dryness is judged by clarity, which increases as the film becomes drier.
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noi sture. [0048] In another enbodi nent, the nethod is
directed to the production of a non- Hevea,

wmeonsayasshet i c, |ow protein | atex glove w th hP@hus2006/018906
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exam m%oaﬁs & r Beeds forr gpdemanding  seupue .chtewe%h{filmggmg £ bandage,

vemplﬁiéﬁﬁrb Cl?alndﬁfég ¥1?e%11ﬁé?ﬁpétb 3, esﬁr%?éal SIVeh e zed Rir}w@ Surbi&lkprocedures

desired tactil propertil es necessary to
WththmIS lageseydrah hglhrsqmdmatlyn ol huw surgbeal aloefesmastrhﬁ durable to maintain

barriel Pr(}p%{étlrcraﬁ SI%F E%f‘%‘%lﬂ Zfe%uga vve e%’rﬂd foggc{oggé | r']l%lr essén§ 8\'/11'@ cerﬂlcal for

surgicdbprobedu@t Propagich beelasit retasty dre raﬁ@(ldé‘?lb}écem’sé) pﬁdélio@fb procedures
far superior to those surgical oves conprised of
wheresspifirng otcothen Raripalation isslegwFed: nlglmneéyn thetis mafgrialeysuch as nitrile)

maintE 08 M P R, AMAh P AR b B S il TRt sursical

gloved ediprisedud L synilietic. polaBers lacksthlet dedired tdcikspropertieamecassary to be
(mnﬂ£$d anenent t han Hevea when stretched over tine.

whhigh qualitzor demopdia gl eerformangiay ul e | at ex
[OOSOQAD”p OSegrdyRer, f ﬁﬁ%ﬁ%}e gﬁ%sa chlglgﬁgbdh 8p dché”lﬁﬂ-sﬁn@lleﬁ&’ QafeR disclosed

rn over an’ ext erio time. Furt
herein ddnuststratedactibe hmﬂ/\alattmmccmeqnpmpdﬁsmfag isgririog kathese surgical gloves

complggeglrp (gtl ssy%gle%fc goli]yemer}(s).n_Assy s%togv%t 1InCFI|G%t %(A dainacl|0%s ?r(ljears]l?rgneg fhe stretch
relation of guayule latex versus Hevea latex from 0-1 minutes (FIG. 10A) and then from 0-15
minutes (FIG. 10B), resulted in less relaxation and movement than Hevea when stretched
over time. Also, the results demonstrate that guayule latex imposes less fatigue on a human
hand when a glove is worn over an extended period of time. Further, as illustrated below,
both exam and surgical gloves comprised of the non-synthetic latex disclosed herein are
softer than Hevea or synthetic gloves, as measured by the modulus of the latex film

(discussed below).
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softer than Hevea or synthetic gl oves, as neasured by

the nodulus of the latex film (di scussed bel ow).[0051]
wo-orhaa3e4 sur gi cal gl oves shoul d be powder freRCT/BS2006/018906

powder -free guayule | atex glove filns may be produced

fron1aPpomdered_product by di fferent nethods including
[0051] 1) oOnFurberosprgicab glomesoshionlst bopowday freg) Appwderafres guayule latex

i lLori ' E ' J ] . .
love s 5, BR3P YRR GHEER bl ncuding ()
Onliné/@fftineGHlodifidtion agd i(2) Algerhdtve@fflineCldugnationhe filmis

ost-cure | eached. (water tenp. 40 C - 60_C, m.dl .
[00524  eq 6" P@ﬁﬁ@/@fauw@é%nmogtw e thergloys film 1%?"@1 on the form just
o ) . . ] . ¢ ~ .
st G B8 e, Pty ol bRl BRI . 0.0, il
dried tomtemowe Isindfacermistuds. (Tine oo atel iomdreed B8 intw H6dwge B¢ solution bath

. sol ution bath., Subsequen the filmis . dipped.into a,. .
(mainfe BRER B 27 e B GLpY Emirin o it gt hfdtntorite,
3% tCbYe0slbmPkolafion ®akt 8ubsequdiiiyNitdi g difFedRtABRYREShAR or dilute

t he ranges specified above, the chlorine strength

caustig HeupeytiBlize gl pringpnpisactanss AYBtyping the dicameletshia {hie ranges
. . . pEiY b
soci g 4055 354 SR RIESESR $Fes] LoRBD AL Kl

pH ofAh¢ acid sdlutieh will ifeeeasiiheatrengdth efthl chiviins solasloMend vice versa.
epl aced by a single bat nsi stjng of chlorine gas

(0053 nj ect ettty G olecbrieaths gy b T e ¢ gingle bath
. . Thi.s. - | |

s 50,005 AR 08y RELRIEH Y S0 o o 100 o

This bathpivetldl Ye dnldowed bypthd Watewmdubraliferr bath. ThEhd ifilms would then be

t-stripping woul d.be rendered "gripsjde” . hi an .
compl33aly RSP et FamioE ¢ 1% HEne PsrEt RBIREQM oYl g peyghdcied “erp-
side” 6gﬂ. O AR e QR1dr 8 hltt, OB Rbel Mnfod dMldrthated on the grip side

. .powder-free glove. Chlorination is carried out using .
yieldigg Ia(fu]ily]powgé@-ﬁrerq geve €hiarinatien isaamtedstut esing chlogine gas injected into

TR TN TN e LS

[0054€Nn] or i Fat @ altewtitive nidf®dHf@Midd ¢lilotigationl Whil®thet d16ve film is still
formfollowng pre-cure | eaching, the filmis imrersed

on thg fore fallewing nisnchrerlpshings thel filmy i ippersed ipters calaiwg carbonate slurry
oY SuFHE Rl ST Pt BBy vl o
film fgin e forlmThe glemdiledisfremoavddhieorh dhiefoamdind iwverted do dan-side out in

on-si.de qut .in_.order to chlorinate this side first.
Order?(bg@?)‘]mﬂ?8’&?1518?@51"'% chlorination unit, the filns

[0055&UI d theRn oPint RhRkiInAELEhiL thd RRnTWBuIR (A& Bd Efbrinated on the don
_ lorination is carried out using chlorine gas
side fiinsf. hlexdnationois scavsedeoutsusirgachlonea geoinjented attd anwatgngeam to a

00 t 000 | orine..De di h ..
concefiaftohy g o1 200t Fha0fLoPB AR siner LatPptigr i i apglication, the
films %hh’ellyo‘f’c?%géﬂé@ td BAp-BMcdus 8 BHloHhABd ArebdtdStihb @8- this side. Chlorine

concentration range would be 100 ppm to 1500 ppm. After the neutralization and water

rinsing, the films are dried thus yielding a fully powder-free glove.

[0056] Further, gloves can be coated with hydrogels. As shown in FIG. 11, at least
three optional methods of hydrogel coating of guayule latex products are disclosed herein.
As shown in FIG. 11, Option 1 is the basic procedure for the hydrogel coating application;

Option 2 shows an alternate procedure whereby the active bond surface conditioner is
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concentration range would be 100 ppmto 1500 ppm

After the neutralization and water rinsing, the filns
wae@7dsdzed thus yielding a fully powder-free gPOWES2006/018906

[ 0056] Further, gloves can be coated with hydrogels

) sho in FIG. 11, at |east three optiqgnal netho
o1n1tt@ ﬁp@;d],\qg geacesspand Q@hglp 3@9@9&3@ additional pinsleachy 7ghe 1nclus1on of

this 16‘3&1‘?&] ﬁ@&ltﬂggﬁﬁfoﬂ? diﬁﬁo Q?%mrgﬂ B & P&lt fer tﬁpédcﬁtﬁbrﬂal {eﬁcﬁ he
bas! ¢ procedure for the rogef coating application;
[0057Dpt i on 12 as ladditional eaﬂiodrmem cthp lnmtlﬁﬂﬂlﬁuethetnachiﬂys ] bEp for coating a

activ bond sur face ondltloner lsoqmitited fromth

Heved 1 J16R BIOPEn 9T RETPScS thi SPaHimeahe Biefhoddnciudes one
or a ﬂhﬁﬁﬁﬁ/ f-ﬁgﬁerb @l?it lé%b&nalpf)r 4 Pbﬁlohe(ﬁ’%hHE WYy s‘?ﬂtﬁ&p@ latex product. In
I'i¢one dip to be noved to a point after the

anoth%tdmamptm tie mahoéh indh@ies Bile oma pluradithdof lapera that otvad iathenta port1on of

the nmethod further es,a ste r co
any afiie Fidkofivn h ePEPOBFB AT hibr SApariprea, Sl fper soutte, e.g.
plasti€ Fhagl, WBo4,, cel*dh@lcnﬁld?o fnd helldetn Qtrlﬁas@ bné‘elﬁbé’dlﬁiehi ¥f @fs method,
layers that cover all or a portion of Hevea or

the argiglet isedipped, spryed oo @therwise reoatiedtiner gmlvplaéex ¢daéing to provide a
bame{]%%&rpe%n tﬁg laHichec‘ a&[‘?ﬂ oﬁse?’ ps,kd‘ﬁr aar {)%e fem{)gl &ﬁlr tst B’l%t method further

ion o any roma
includes nmdmbhmg &he fahﬁhs betwoden fd@Vzﬁ'ﬂ bodtot edatibgdbehosdldb@Llatex. In

one afiiflatal Fpécihic Finefiab (rBstoraH el SeeioR dippigings coating a
Heve@fa@éx@r%yﬁtﬁe@é B&%Chlms@rgayae%o% ) vIBROH-BBv&Aaegd 1 N @

guayul e” I atex coatingt rovide a barrier between the
[0058hr ti cl dn ametherembysiémers, Slei produch isoditwetedgniaodinrfertes, nothgynthetic

t.hod, furt ncl udes 'sandw chi n t he rt cl
tow-pf e o o 614 B et SaeorbAt cBYSRrs iediea! pfhesives
latex GRnAdgrkippdtRictsS N86drhioty QeRPET ERMbmerdth Qsdi®s N@Rposable kits, drug
includes a final step of dipping or coating a IIiIevea

containggse ByRgesy Helives, i sealsaperts, filpagefse . fgrceps C@Dlmﬁé-‘) sf@npersa bandages,

s D NTPARY sk Ok, DL SRR B tr oo

devicéspwolptiofn ®hgs, balleonspthedhichete] spiflad, using iading @ge@e Stransfusion
such as catheters, nedical adhesives, |atex wound

and stoxpeg Skﬁt@%}ﬁrd%ﬁ@ dle|caBers ctoBmyauetss tAPRYy leswﬁéﬁtethoam,scompresswn
bandsd! 'tlézf) onaklG 1ﬁﬁ 1oqlr %gteﬁﬁnf)ﬁl'c&e rsﬁhtﬁ? Yagf %oll%ﬁ%béﬁ?ds other support

Sea por torceps, pers
deVICd:Eabd‘éﬁg e1$>thmlg,emd |the;;1$addm>gam wilzdel chairs hmlectrstchw appi ngs,

over i shi el nd sheat hs for ndodevi ce
(0059 o1 yt i &ﬁﬁ%@g&%m%ﬂ S SpflorHePeEbE Al g dane &nd synthetic

polyidopRinBY ardd Ll RO s&48 rEfSthet @RedddSéOpRRUz&d PrRRIS apphcatlons for
systens, needl e covers, tourniquets, tapes, masks, and

cathe@tSe(eﬁmaibfeballmn@ﬂ@ﬁ@s)o sotng rafsthesei @stenahdcagmtap@mtam constant
‘pressdargylge%he ited> t]%r?d'd Otgor asSime s%lﬁ%tﬂztss 0 o({% rh\é{fec a*ie S {'Lﬁal ihtegrity to

su ppor VP CES, AI"hg, ar

maintpiadiiidigy 7 exdeaddChaiods oBfifhoC Butstifg 9 baldahthdlerd @uring a surgical
Sy nthetlc materials such as silicone rubber,
proce@gpy:gp hide Enregtening.nMrsigab devices comprised of the disclosed non-synthetic

latex have superior structural integrity and avoid these life-threatening problems.

[0060] In a further embodiment, the product is directed to dental tools and products
such as dental dams. The biggest problem with current dental dams is that they are all
constructed from Hevea latex. Because of the particular manufacturing process used in
making dental dams, the Hevea latex cannot be properly leached, resulting in a latex product

high in soluble proteins. This is extremely dangerous for dental dams which are used as
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pol yi soprene, are used in sone of the hundreds of
speci ali zed product applications for catheters
wQ@ empasidad | y bal |l oon catheters), sone of thesePCT/US2006/018906
mat eri al s cannot mai ntain constant pressure when
_required hi addition, sone synthetics do not have the
drapingt maferial fir ordltrgeddugestandragime & ¢lose gpngact yithomueosekfisfug. Such

Al i . r I i . .
comad 085 Sk 3o e P QO R B0 b e i
rapid ﬁe‘mitizeﬁorc andyoir sedrotlldrpie WhcaiohosBetansenoSthietlbatillergenicty of the
. ave superior structural .integrity and avoj d. these
disclopeck deniah S semnprsesfiguayle latexg s dangersis GupRG
nmbodi : ' j t1al .

o061 rtod B fhtnble: R0 1 pE8Ekd Lttt o i
controld subh asicomlomsdbeth ahalel amd feinmld, ldiphtdgens, careicall daps and contraceptive
conﬁr cted from Hevea | atex. Be

m 8ause ﬁf t he )
sponggs, - {ondemas, WAtk AR SHaY WG latey cesadinedy e PResRIt disefey are less
susceHHI® Ito fﬂéecoﬁﬁi{&?lbfe%kﬁg& BRI Jf&n%@&ﬁﬁérlkfd lwg@CchR@doms made from

resulting in a latex product high in soluble proteins.
synthéfiei polymensx tiien€ | graphacaiyrdepistst the campamdonditbe physidal praperties of

S asdraping material far a ocedur nd cone. .
soayefé Bl BB o A Birad 467 D RHE BB oBhed dfjer tensit
propeRRE s YHERBC Beginlh 1A Yia$ Giphet bK)lnPﬁicﬁm&ld more elasticity than Hevea

hi ghl(%/-al l ergenic latex can result either in rapi
latex, sthHs | demaasirainga sepasior sility etoa strelelyi keforeabieploing. Béduseondoms
compxqgedt Sk gl\ﬁlﬁ-?%tﬁ@tg@ Pa'té;% &i%cl%edﬁﬂ:?eig '(§1§ec LaRe Qh&e%};rlﬁlc?ﬁ Yhdoms, as
conpri sed of “guayul'e™ atéx, this danger is avoi ded.
measyr&D6¥]thé modatusanmdthe dater nidsdussahbelotvipéarplr paduizle fios greater comfort
. directed to barrier devices for birth control, such as
UIMg¥¥doms, both mal e and fenal e, di aphragns, cervical

[0062f 8PS ansl 2 G- 2eRRHInY Gt SIRO PERRICt ISURLREE to PREGMahY processes for
guayul e latex according to the present disclosure, are

use il mes-residantiplt s¢ftingst sudhhas oursingnhdmesakregtment aishterss spag, drospitals,
encountered wth ndo de from synthetic pol [s. .

nurseriqhe, GG, e o) SRl DO ok SIS s o find FRhOE S 1n s

embodifieht, (R pRIIGBIEHAY BRIIE MR devibat @otiRardichipacitiat®he industry
As shown in FIG 9, while guayule latex has simlar

or popudainn serysdoperti es as Hevea, guayul e | atex has hi gher

0063, 925 S0 RSB, Yol B R T id M an

procesie€aléings exnsstonsC PHIEBNE18S NGatisgd shdetibp ebulliing idkdiRld, Gealants,
| at ex di sc] osed herein are softer than synthetic
packaginge ofeductionsguipment, plyansis gHeDmeat oind; kentaipessy  In a further

cmoffh 385 bR L, BRI L6 908 % Uy RHBF O, ot
supplies,oahudchealth ahidrieatigditéms pudhdasctondamd, mpdicetese sodmetiossand dental

I n_non-residential, settings such, asg. nursing hones, .
care RfPé‘é‘it%e Ap oél%qgteé]iﬁg),dngﬁtg§, t%%dg utcapss alr?ﬁgﬁxﬁ& ?tgga:ge co.ntamers, food,
beverfddsN kP eldR64iL reqtﬁ{ﬂiinéﬁ?.ntffiﬁalﬁlt & BRodultadd £ b8R8, | I¥@Ssynthetic,
and schools. Inthis
low-protein substitute for any existing product currently comprising Hevea or synthetic latex.
[0064] As described in Example 2, the protein content of guayule latex products, as
disclosed herein, is substantially lower than that of well-leached Hevea latex products. The
low protein levels, resulting from a latex washing process which removes all soluble and
hydrophobic proteins that are not bound to the rubber particles, coupled with the hydrophobic
nature of the remaining proteins, decrease the potential for allergic reactions in latex-allergy

prone individuals. The remaining hydrophobic proteins are associated with the rubber
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enbodi nent, the product may include nedical devices or
other itens specific to the industry or popul ation
waeowaskded 0063] I n still another enbodi nent, tPET/US2006/018906

product is directed to industrial products and

processes such as extrusions, paints, filnms, coatings,
particlghaemibrenes bwhichi ihereirer prg dar dess Hkely  topsatsggipHergic” reactions.
Add1t1§¥015n)l é%% g}?egfoﬁﬁ%rg&n'{pﬁés 1131'&%:%1% Jlf))‘{n )ﬁ t0 ?ﬂg a ltatex the guayule
latex @rdduct efisclazed chegeihotahtaise subher hp(ﬂymeﬂsl bﬁl rsﬁnila ifodermlar weight.

of fice, su , an a ite
Furtheg AUATHIS IOR3phroh ¢ Bpie uolione ol Beststdhiset Tess peanchcd polymer.
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rolledpt@ ifgmea sullf and then kached) for twaminwesgt50°Gulhe &ilms gigahen eured for
ﬁﬂeerr %131%)1% g A g;e ré/tpé) dt %rg tﬂg ?+rﬂ%r Ffm@ %h o?i%ﬁt%{fs %’h'y&cél%o?nposﬂmn

ranc

and cpi;]ltéduﬁzd $henafiled$lﬁ@1 @'&egui}@ﬂlee ldtex blglkyvl ebﬁlrﬂiﬁ) rreade a< @escribed above.
t han Hevea | atex at  any conparabl e pergent

Guay g iie I I@ﬁ%rémea)éurgﬁa@ sgmm%&wllaﬁgm Iypun c}ﬁ?fﬂnated Hevea

latex §18§8 il Yush taﬁ@)’d 93% ﬁé& fodeddfreX 1C qut‘J%n le strength and

ditiveés s as sur tants ayu tex pro ucts

elongat[(m)td‘l adreaka Mebhztmcﬁllmﬂﬂytyl mdemsms(tyeirel premblmhy measared on the
have S's@f ar strength and flexibility characteristics.

guayulolstes itselfanpl e 2. Physical Property Conparison of

oo67guayul q, 'T‘én‘%ﬁ Sfbn eﬁ%igﬁte Heads Qe ek Thiek QRIFEI dt

[ gjayu le | at exegl ovgﬁy ?ec masde u5|eng fhg argvﬁor%pare ?

eight pepdicateslof guaghlevistekogloees with pracioes pertentoges St a:dﬂlr concentratlon

T ensigi fag%?esi ate tut 96 %nna\{l]ltde Cge énld?c%?ar% 1tls dlrecf’ion on tﬁ orm and tested

according to standard techniques disclosed below. As shown in FIG. 2, Hevea latex gloves

zU

have an ultimate tensile strength of 22-30 megapascals (MPa), while the guayule latex gloves
show that tensile strength levels increases as sulfur content increases.

[0068] 2. Swell: Swell tests are also performed using standard techniques to measure
linear swell in guayule latex gloves containing various contents of sulfur. Guayule latex film
swell is then compared to published standards for Hevea latex at various levels of
vulcanization. As shown in Tables 3 and 4, full state of cure can be obtained using rubber

chemistry tailored to the desired properties of guayule latex. Results indicate that unaged
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0.2% surfactants at 45C wth no dwell tine. Coagul ant

is dried for one mnute at 75C. The forner is then
wal2@pask3sat o t he conpounded | atex (33% TSC, r oPOT/USINNG6/H18906

with a ten count dwell time to forma film The
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Results indicate that unafeblgdayule [atex films will

[0071;”62223 ; ngﬁscgﬂgatﬁ Icﬁ%@‘éﬁ%ﬂeﬂ %llgi?(gsggyaq g o&gxlzea latex and guayule
latex %Oﬁ&fdrﬁﬁ:ld%sh% plaveR-giak %ﬁe&ﬁ&@i%hﬁh@é%dﬁ{ d%vﬁ‘éoﬁbt@im Plate-to-

| es and 4, linear swell tests vea | atex )
plate rhepm@trﬁ as/perﬁamésmglgéMardtt%&m%@mW lmih@@rte afipeaagpter testing

is pe¥ lr%%t é?ﬁ%)\?u léilmt V I|+?/ H%Bscgl%l %?d(gr 1{% ﬁ?n@?r?e%?ing, Inc.,
StoughtdnL )M)O&Wlﬁ aghick C/isoakiey Ils’ih’ﬁeasdrg@@] th€adekigtaded @ @0fotating spindle.
Results from viscometer trails indicate guayule latex is more viscous than Hevea latex at any
particular percent DRC, measured in centipoises (cps), as shown in FIG. 4. The higher
viscosity, attributable to the larger particle size of the latex, may result in an improved
dipping process, in terms of improved pick-up, lower residence time and faster line speeds.
However, it is also possible with the addition of suitable additives, such as surfactants, to
reduce the viscosity of guayule latex, if desired.

[0072] 4. Mechanical Stability: Guayule latex rubber particles have a mean particle
diameter of about 1.4 um in contrast to Hevea particle diameter of about 1.0 pm. Differences
in particle size attribute to higher latex viscosity and lower TSC in guayule latex in

comparison with Hevea latex. Mechanical stability of latex film lattices can be measured

17



Table 4 [0071] 3. Viscosity: A conparison of viscosity
bet ween Hevea | atex and guayul e | atex is perforned

wasimg3gbat e-t o- pl at e rheonetry techni ques andP@YUS2006/018906
vi sconeter. Plate-toplate rheonetry is performed using
standard techni ques_known i e art. Viscone

h
using AS VN I046 er Flansrsd TISTHRen BhESKTSEI GRoBY. 13% However, to
comp%ﬁ&?ﬁéﬁﬁﬂ\}ﬁé{, ({%}%.Iﬂg o8 lytn B BERES g%ngk%ﬁ'mélsﬁfégqfsn 'etechniques

Scosity i's measur y'the resista
disclotaal deloot. at Ty nserhmaibal. sthistityt tof Botloriatticsr atret gimilaraldTSC gives

comprible s A hH i1 BIA 3 P R ORERP R SR atfs {BC value of 43%,
had nfeBni RPL BTt ﬁ{r?x?% SM@LT I) SPwR7 @ec{%hﬁ‘%. éorpr)%&%tib?l?,%&n;éesg}gf Hevea

viscosity, att tabfe"to the larger particle si
latex 4tl6@% ABEhavedST walubt off approximatehyol,éd sicppisapdpiioeedaex at 46%

sC e MY o QBB pha00 Beanall'S' o] S5 poocibl e wi th-

[00731 he adg] tEpRgMiord ¢ BreAIe Blddbdtionas-brédtChropéities of unaged guayule
surfactants, to reduce the viscosity of guayul e | atex,

(Unaged NBE(Deand pgwl7gpawmle (AgehNREE) dtebiat i vayyingsalfur eontents are
. ticl ti '
comph g MBGE T ARE FASLENVOEHP oy HEHLLE g gt

comp@rhblalolfir dorlerndusihk tlad£0 cbmghtiorprbrealt fechhiges, as shown in FIG.
6 attribute to higher latex viscosity and |ower TSC in

guayul e latex in conparison with Hevea | atex.
4Mechani abi d: i 3 t ' ' ;

0074 o b e SR sl S LA S b2 Bt i

replicat8Co £ geaymttelited “glo vasovitly varyingsutfonperteds.e Akshowhiis FIG. 3, Hevea

ayule lagtex with,TS eSS, han. 55% i s sure :
tatex. ST b e o LA et SRR Wi e e QR clongation-to-
break 361 dorfc¥at®to SR chAfehd. CRSandtheR s&tidTitHAS udhSStaBiME Slongation-to-
conmparabl e results, as shown in FIG 5. Guayul e | atex

break sechpiquss, tgueywel lajex AlNESEs shovaneindflG4 89¢xchetithe@d AR 7 Surgical
GlovegsRlast o bt iR et siBociiByed o8 58t Y0 Fur comtont and fave superior

elongdtoh todirb@Swhbn @&ﬁgﬁ%ﬂ REtheHYved 13t6R. Te s cldnghtidaMeareak values
| atex at 46% TSC have NMST val ues of approxi mately 130

of thesguayHigslateg ddmg]indicatg|adghdeveh of sirgtghingss in these films. Comparably,

tj - - . i .10 _ .
s SR S SANPSPURAL OBl IR S I g clongaion
to brewlao§appgoxdniately S8BOTERL s are conpared with aged Hevea
Aged NRLH) d upaged Hevea (Unaged NRL | gt ex  at .
[0075i0rr'par b é\’[g@lﬂfl&r Tﬁ%rﬁrgmr.gesug% I@gcgqtgwagq, E?lm gepend on formation
tempe%tﬁf& ahd Ol fAkcht GEBA fYeSastRS nﬁﬂﬁm, IR fekfstanBe to particle
[0074] In one trial, eight replicates of Hevea | atex
deforlgatm;e s Etastic omodvduseaf the fdingdffects its application, and generally a moderate
modulus level is appropriate for uses such as latex gloves (as indicated in the ASTM D3577

Standard). Modulus reflects the strength of the film combined with its softness and tactile

feel. Films with a high modulus have a tendency to crack and fissure, while films with a very
low modulus are tacky and are suitable as adhesives.

[0076] Modulus properties of unaged guayule (Unageci NRLG) and aged guayule
(Aged NRLG) latex at varying sulfur contents are compared with aged Hevea (Aged NRLH)
and unaged Hevea (Unaged NRLH) latex at comparable sulfur contents using standard
techniques. As shown in FIG. 7, unaged guayule latex films reach a maximum at 2 phr

sulfur, indicating an optimal ratio of the compound to the sulfur. These unaged guayule latex

18



replicates of guayule latex gloves with varying sul fur
contents. As shown in FIG 3, Hevea | atex gl oves have
web@ngadsson to break of 700-800% while the gurgTUs2006/018906
| at ex el ongati on-tobreak | evels correlate to sul fur
content, hi_apother set of trlals u3|n standard
films byvsnymosboin high pearsstlikhdaogiieas theuhphr Eims s shewn ig Tabls 5. As

77
showrRfiOMGs 7 ofd fieinunf ffoRhs DS oA W?%ﬁe%‘%’h%?&%hﬁ? PhOfG-sulfidic
links ((meafrw with riha rif Yheah.0 ﬁimuna@dp‘éavew lated Ghgat Additibnallsntakcontent
He . The high .. .
allows igr R SIS BRERerD R BleR oA U Ieaulfing e doy sramodulus.
The agg‘&i 'gﬁﬁ‘ﬁﬁe Qat@k gmk a¥e |ev&f s@ﬁérechﬁth 'tﬁéeﬁﬁageﬂ rhes eﬁﬁﬂsl &Rept at the

arably, nthetic |latex gloves have a tensil
hlghe%tsuléutgtmtamt 75 exaar@ltrsl aye omsEnipaesanaft dmnéh@g@ea/ulaﬁﬂms at all

sulfur Vee?speﬁlﬂ) &{ey 4%?%%%’5@@3%9}775{%%%@2@1%@@@ sg sul%ur content,

while LAY la0k filGERAENFhH 6r @RdePASTM Masdady, ch affect its
el astic nodulus, or resistance to particle

[0077b|ef or m&viersH, TESWist inliatd thatsthet guaysler iaten aredust soytpesforms  the

synthe‘rilﬁ%étgﬁélls,?agldf}%? %hgs%]aefr ?(L e¥tle% alttT?%gtr C%S‘lf g\r/ng)gé' {0 I%eve%\igtex a% shown

in FIG. r&dl Elﬁtlﬁﬂmbfb ey uhSIhM @Wctﬁmaétdﬁrei):eedl\@SiDMIBSSW Standards for
reflects the strength of the filmconbined with its

Smg%bgpﬁ%ésgwwaﬁgtab&éfeel Films with a high nodul us

[oo7sflave a tendency to crack and fissure, while films wth
a_ very low nodulus are tacky and are suitable as

adhesi ves. ASUNBD3MHul us pr operinAgedFilmnaged AgedyHilmas

( UnsigiedinNREASileBudngaVFayayul ¢ (Age@4NRLG [atex =

VEMIhifin® BldnghtiGORIREHKSeAr € canmpar egow th aged Heyea

( FOEdiNRRHbo& ofRaged Hevea ({Unaged sNRCF) T atexyal

C mpdaraore suritut cont BIILZM%I Ilg Stdlrudr u I.-‘blllll Jues.

As shown in FIG 7, unaged guayule latex filns reach a

[0079BXi MuMxainple (B Mettiod of iDétexnining Faop6oitics el ar GuhPule Latex
of the conpound to the sulfur. These unaged guayul e

Prodyctt exfi | ns have al m)st as high a cross-link density as

[oosoiﬁet 3 B bndthé Enb o gfta rg&%%f‘{%: ﬁl&gc a@gﬁg@%ﬁr{g ik Groperties

maxi num no

of a nnnas'ymhzm |1®w-ad>lérgmmpn&uﬂewﬂ Tatdxi préduct.o i thie thetidodhthiehpdtysical or
the 3.0 r aged Hevea | atex fil Addj ti onal

chemlgah Preper@sﬁpg R allFrRicits o aySYSHhefif df dptex profluct pECessed from a

naturzil %Bﬁ )HJQJQJZ YiBtler %ﬁ‘&@&e defptnel EhsédoR tﬂe%gene@gf‘f)ﬂd%ns and other

he aged guayule latex filns are even softer than t
phys1m agé chedeicelpropeniss. e Moep sparificaly, tlhlsghethbd syifedrto measure natural

o 30 e D B SO0 0 b 35 on
centrifigafibn had brehiehpAIANEEEY dnSd AMEAK dhe Abthbd Aiddic8B®Rérein is used to

sul fur content,” while guayule latex films still neet
monitgy p]@ys@c@bgroggrms end gerpepition of the latex product at one or more stages in the

production, storage, transfer, or manufacturing process.

[0081] Generally, extracted latex for industrial or medical uses, including those of the
present disclosure, is tested for conformity to the standard specifications of various regulatory
bodies, including the ASTM D1076-02 Standard values. The Guayule Standard, as disclosed
herein, provides a standard table listing a number of physical or chemical properties. Each of
these properties is associated with a numeric or written value to indicate the standard

minimum or maximum amount allowed for a latex product to conform to the requirements for

19



[0077] Overall, results indicate that the guayule
| at ex product outperforns the synthetic materials, and
whamabossd cal properties at | east conparabl e tBCHES®A6/018906
| atex, as shown in FIG 8. Furthernore, guayule | atex
products nmeet or exceed ASTM D3577 Standards, for
that categqylc aWVrijlen veadues 2506H® Anmehod (] quagti fa@olzsyheraml@swement by

naschOGJRL PIFELE o o0 s P AOLPL RS oG, g v

valuest)h Bactedhihd prapettionts meakuodd abeddiny toi stimdtddemthodse us feqmred in the

on-synt het i al |l ergeni c, on Hevea
Guayylg é@a@ Morterﬁpgmﬁeqﬂry thep %ﬁgﬁg foged hegpindp, gﬁ%%ff to testing non-
Heveapl ;‘;5 S Qéc&&ﬁ%% \RE96RI SFhddard rcﬁ‘od’(‘)@é" TS/ ﬂl‘é%ﬁbﬁmg chemical

product processed from a natural non-Hevea
and Phyﬁb@érprspertlcs; iacludingt diotal n%cdl,ds b@stadnto(%) K{Bxqmpls eNt Oryf Rubber

Conte%o@)&) @3 ; {FPVI Aﬁ?i#l tﬁ@% Jq? g] S}n%cd)s %Fg]@(ggser(?o&%ent (Example

10); oaagulﬁl@l Cdiﬁéht F(Emﬁpleqb}a KON MBS @kasiiie Pl)npﬁnMe@Ilﬁﬁ’cal Stability
ei t her centri L@gatl on or a conbi nation

(Exampdg il #); fQ@@ﬂ trmandxemplend Hy Maniganese (pprs) éﬁmlﬁé At ¢and Density
(mg/ ﬂe nmet hod di scl osed herein is used to nonitor
pfiysi cal properties and conposition of the |atex

[0082pr oduc Thapufitieofthe pﬁroesmgag@gesidﬁ finaEgiyaituatek Product is tested by
st or age, t ransf er, manuf act uri ng pr ocess

0081
deterngigivgr tel soncenirationt b aprelei dp then@gutons Ahags o éa]éq:X through
methotﬂg g(fisecéés;%ﬁl b 1ﬁcjfl9(§1$g ?Ete}% ﬁﬁ‘ot@ it ﬁgﬂﬁlgg' 24! Her € pnth mc protein

or conform spec I catl
analysid. Qaetatiusurite v lcatpogitito ebgairemients lavel depgntére oAShiuse of the final

D1076- 02 Standard yal ues. The Gé‘i%‘g%’g r?tgaﬁ%%rq%gtp?%cgindudes

latex. gradupts SiAYIYET efHerallyo i Rrashmats

generdl UR@EmPioR N Sihe aGuul & RemsRl f&rﬂﬁleHE\'ze%s forE@CdtyOfubber content
these properties is associated with a nuneric of

percentpaget sbome ¢a Mo latexirnbher gorcentrationt iarvederd mi ni num or

Xi mu nt for r
008370 o THE QAR Ehv G883 et s PG e lodit ok esRPIGL Mergente
non-Hev&y illex an reatih edtegbryy laér&ebérihéatlb@diw\l\hﬁf earﬁmasuhmmnts of the

by nuneric value Is difficult or jnpossible (e.
methoge thessanmplasapty be prepared feam ope-beag drpmgnclosedchead %ILEE% fank cars,

or otthrIfecf'( nllél])dc né,}g gagiﬁr 5 fér%nl?ﬁ@l?%é@%}g%gﬁég g{ég% g f\]/glrﬁ{élg 10 minutes.

In one pabodiineat, Isymplelsu mayelidncedloded; floas sdrage containes Wi slewtyedhserting a

to testin a | at.ex oducts ac ordln t s

clean, iy s Ao dirld THIBRGHE 18Lerioh QURFRST B4 GRFh g SR padsy unil i
NG hel I

reaché%nﬁllep@ft%%lf aF zﬁng gﬁgfﬂe@gﬁd bD(rg}géﬂI%ﬂ gg%rbe Bed tra?@fén‘i’ﬁ to a clean, dry

Cont ent
sample bottle. In other embodiments, samples may be removed using a metal sampling tube,

D

a vacuum unit, a remotely operated sampling collector, or other collection method. In one

embodiment, samples are collected from various parts of the container and combined prior to

testing.

[0084] Example 4. Protein Presence and Cross-Reactivity of Guayule Latex
Films

[0085] Protein composition and content may be measured for guayule latex, using

mice and rabbit models as well as in human clinical trials, using assay standard techniques,
and compared with Hevea latex. In various embodiments, allergenic Hev-b protein assays

may be performed using ELISA (enzyme-liked immunosorbent assay), 1-D and 2-D
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Content (% (Exanple 6); Total Alkalinity (Exanple 8);
Viscosity; Sludge Content (Exanple 10); Coagul um

w@eowasde{ Exanpl e 11); KOH nunber (Exanpl e 12)PCPHS2006/018906
Mechani cal Stability (Exanple 14); Copper (ppm

Exanpl e 15); Manganese Exanple 15); and
immupglaiy SpmgIkaFsio] BOB crERorpa g lleras a8 RATRR) assays,

iR ) AL TR KOO L5 5 s of
these, afjoRiRtI® duies eheqfredehee dral Axount bf conghonelidrgelsic dles-d msteths.

bel ow, _including | atex protein, apal ysi.s and Hevea . .
[0086knt | geRPE epRBPIs; @S shary siosi 1oy br grmupphlots \arg prepared using: anti-

eSS, L GV A A R A 05545 i o
differdne tatbvrsanipled, amcbadinlg floee Heaflatan arpplosiand thigecduagtels latex samples.

. ge a] confor.mation . tog th ayul e St andard f.or,. .
ReciplG 148650 Hoh 2t s HEPoCEh T ERongHG LE BHDLe, deliberately
raised44bastodxh&t8d 44l DeIncERARHERIN b Al Thtdx pYkitias -dol A8&bssiRact with

nmet hod di scl osed herein sets forth nmethods for the

Hevea lgteipaefeingw- al | er geni ¢ non- Hevea | atex in each

at ego [1be n [ [ .
0072 P ot spfef SRR THoREL Ol br' Bl 1o RRAS ORI with two
samplepefnHbeadadk timthrectepiedesh €@ totalipm®tein anthe tattises o fuantified using
the Mga&%a containers, and are preferably agitated wt

dioay text ideycsibed orS T Sl 14 Gtandathgtocpls. oArFeShO‘r’]"nam Table 6,
cuayu®TRRG %ﬁfbﬁnsb\ie?gﬁg%ﬁ);@%ls(g%%)%ﬁ%d fufécfa %Uﬁl%‘%rgcf @g’.ﬁ Hevea latex.

cont ai ners ng a ¢ ass
[0088f ube 10-15 millinmeter internal dianeter and open at
both ends, whrtil—it reachesfhe bottomof—t

cont ai ner a| Profein (nelgdmapbbet) { o 4
clean, dry sdipke saomwld b, hi| ot her 8:686di nent s,
sanpl es may| eveemaupit 2si ngl a net ab,19anpl i ng t ybe, a
vacuum uni t GudyaB¥asip¥e OPerpt ed sanphsng col |l e¢tor,
or other coltTection Merog,diz—one enbodrment, sanpl es
are collected fromvarious parts of the container and

[0089 onhi nénl yptranothet exdngsle,i CWP (P120DB4dia, BkaamphmodMIPasshys may be used

Presence and Cross-Reactivity of CGuayule Late il ms
to dejeggns) ther BeseiPecHih8TORR HJ_f B et _%%uaa@f%-@é% eleyes and
comphill vEHAKH Brahdl 8K He WS REExB16Rs 2RI Fes TRAB S Bedical Supply,
[l as in human clinical trials, usihg assay standard

we
Goldene¥Vahéyy ) anddTdBerp svrgiraliigidvesidddagipageeKealficaedrardingl Health,

enbodi pent s, _al.l ergeni ¢ Hev-b protein assays may be
MCG%V%n??r P t@dmﬁps?yﬁl&egﬁ%gxef'enzyne- I'i ked i mmunosor bent
[0090fssay) Foi e @A® a3sdy, HidtNREhei Sera 8K prepured Ksihg Hlufan serum pools.

radi oal | ergosorbent, bl god al | ergy testing (RAST r)I) ,
Examples g§§uman serum pools include the following: (1) Pediatric: a human IgE anti-Hev-b

serum pool is prepared from subjects who had participated in a Hevea brasiliensis C-serum
skin testing study. This pool is combined with serum from 53 children with spina bifida with
a positive clinical history of latex allergy and a positive skin test and/or IgE anti-latex
serology (Hamilton et al., 1999). The two human serum pools are pooled to make a pediatric
IgE anti-latex pool. (2) Adult: a human IgE anti-Hev-b serum pool is prepared from subjects
who had participated in a Hevea brasiliensis C-serum skin testing study. This pool is
combined with serum from 180 adult healthcare workers, who were known to have a Hev-b
latex allergy based on a positive history, a positive skin test, and IgE anti-latex serology.

These are pooled to make the adult IgE anti-latex serum pool.
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I mmunoCAP System (" CAP") (Pharmaci a, Kal amazoo, M)
assays, or nodifications of these, in order to detect

wo b@7ps@sence and anmount of common al | er geni ¢ PETUR2006/018906
proteins. [0086] For exanple, as shown in FIG 1,

i mmunobl ots are prepar d u3|n ant | yul e_rubber
[0091har t | cMore spaeifitbh dpnthis SHIED Op%goqﬁgmqoé%dlscfosed above, the

pedla‘cggl ta'n{? Qdhe §eﬁﬁ%§}ﬁn% c‘g}ﬁﬁhe@nﬁ[ﬁ/l‘; %%g&ﬁg ruﬁﬂ% of Qltl&gen per it liter) and

I nc ree Hevea anpl es an
63 ngAILayesbﬁ:tﬂvelyeocf mnajitle]atexF{as inmamred by e¢b¢ € APsassgy. )i AcCARdhssay is

r apbi t anlbo s d rate at ant.i bodi es
then ggpnies B QetochIih Sutl Heh e Blbiiuin o Macheua Hiecialex Aregpuations
and t}ﬁﬁaai)g{cg)rﬂa?et &?ﬁtl@[sohﬁhg Softeol TRy-K £8 S8 l RACmMAbABteHaMER reference.
rotei ns I n anot her exanple, protein
All extrantsengre ¢ésteglitoy uﬂletectahleeﬁe\r-b cwmaacaue lergen. vaxampbls @f reagents

N S LC TN T W DS [ JETR e T

0pt1mfz@§twﬂﬁ~‘ Sthé | B8 Al tdShae afd MY cmpid P G@dritifiedSasS AMBens, as

in Table 6, guayule |l atex contains very little protein
dlscloeedéﬂweoverall and conpared with Hevea | atex. [0088]

Tabl e 0 ' .
00922 am%«%@ %%méarh 7 4A0 %{n@%&lﬁ@ég”@g%%le@férsé ﬁﬁ;ﬁ@;ﬁ%&&hem or
knowip FRSEN p6si v glaie lﬂﬂiﬁterﬂzﬂ 1:Hmbubated etith O mhof it eerual eotitaining

gl. qves andé;:% ared with two brands_ of Hevea | at ex

IgE a—'@ﬁl-&@éegc Ra aaﬂ&@e%nﬁchaem feswmnnRanl asandygsd {0 acspyale assay.

Twelv\éahfll?d/ons'\@b (RS Tﬁdﬂ‘ AI%OEIE.{GQI F8)- bgiafé\ke%e( ﬂcﬁ@e@é@ REth buffer (in
t hcar e/ Car di nal McGaw Par k

dupllcagq)ttdn eonstrugl olatex all@gB0JosFoespoine WAR ﬁtmayhlclﬁ i[matu,noCAP results

I T T
23°C)( ddchRaditaderik ipehed ii¥B Nts! Gm Pa%)d-all’é?%’osbrb‘éﬁf O3 P Rfdx- I ImunoCAPs

prepared from subj ects who had AE icipated in a Hevea
Pharnigeigs alasmazios, My ér dwpliskicn ThesCARpsstiuisythemrpmplstng asi defined by

manufagﬁﬁﬁérn\%ﬂhvae%et&tl Collf % gﬁ'ghﬁt %ff E&dn%r %’f:‘l wi/tt}tfe 3 1ﬁgn Q)'fflébgi?ed anti-

a’ posi ergy an

huma@ [0S Thé ¥eag kd desig@el safeht of H&\@E @Bt crosat@stisematepigyis present in
Ham [ ton et al 1999% The two human seru ool s ar

any o ! b@ﬁf

B tegt prép%tp@saltp@ml@‘ delgEgmtialeves la’qe&@ng y ar(dzgompetmvely
by BRSO st s i
levelsbofafgH Iaﬂ’ﬁl-ﬂatex Ghlﬁbmmm cHtained edthi thg tektupiyeparihdms geotonpared with
negat\c):og glbeégq%ge \gﬁé %n\ég/ é}?t&mlc%qg \(,)Rgs% tls ta:cc!,1 ﬁlaelnt a%% yzed \%)rr {(g%r gﬁti-Hev-b
latex inhibition.

[0093] Using the foregoing human serum pools as an example, the levels of Hev-b
cross-reactive allergenic protein in the ammoniated guayule latex, two latex glove controls,
and a neoprene synthetic glove are determined with the ImmunoCAP inhibition assay, using
the adult and pediatric serum pools, respectively. No Hev-b cross-reactive allergen is
detected in the ammoniated guayule latex preparations (containing solubilized rubber
particle-bound proteins from the latex). Additionally, no Hevea cross-reactive proteins are
detected by the CAP inhibition assay in ammoniated guayule latex using either the adult and
pediatric IgE anti-Hevea latex serum pools. A basic t-test is performed, and the degree of

inhibition is not significantly different from the neoprene negative control extract (< 1 AU

ml'l). The two brands of Hevea latex gloves produce 1,812 and 1,283,900 AU ml? of
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| atex allergy based on a positive history, a positive
skin test, and IgE anti-latex serol ogy. These are
w@owhask3to nake the adult 1gE anti-| atex serunPCT/US2006/018906
pool . [ 0091] More specifically, in this exanple, using
t he pool s disclosed above, the pediatric and adult )
detectglele uatlepganl, sespsativdlyy  Thiskindidates nana gbyanag afndetectdfle cross-reactive

al.l ergen.per liter. nd .respectively of I1gE
atersly BIFGR if e s Glidic B PRl RER 00, VoW e acsay
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I nhibition on three guayul e | atex, preparations and
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- a d . t t . .
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p? 1g%ﬁ%¢ ngterial is incubated with 0.1 ml of human serum
15C10 ﬁhﬂ ng I gE anti-Latex. Each human IgE anti-| atex
[0096F €T UM BRAImplS 52NRiE&H for"MeaS@iiag aloRaloSaIRls. inT¥NotEHevea Latex
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at ex I € . 0 I nC
10097) 7 o Bhs A, FESGHHETRORRE, oty RohEBLINL B, Gupyne Jatex, the
followdhg ptoteéuip eb@ be dsed-dhlonvieRgnple] SpkdAisittel 2.0 0a0.6 @ranistof guayule
hrs at 230C), _each mi xture is pipetted. into its_own,
latex 18&*{%211% in @igsd gromersd Waeiing dish ROOTPRRAICARSIPKES 1 fndiameter,
d 1 KA1 AMRRe® wabd s ddded WPiHeGAEL by E0R1y <M disB. 1R is distributed
- conpl et edwaas dse%dlar?ed %{7 manu}lgct L}ﬁ?ﬁrdet ecti or11S olfsrl ue.
at thetbrstoamofithte dish bvemah kgl df\epprosimateliyt 3200mo{(S limbel Bl specimen is

. anti human |.gE.. The assay. i s designed s ato f vea
aried ) D Brea st vANRE s P o7 16 Pl 0 R g br SO TRat 100+
2°C. T8Scotrad adpddde@afid thetsaPW i cboled id 8 Bediédatdriay edorh ddrBperature and
anti body and conpetitively inhibit it from
then weigBedyu g dnidreieking ds repsated|vntl Pieamass| igtcenstant to Img or less.
| er 1 i N..4- e i - ..
ross B S9! SIETEERA D47 e B ALk Blminaions
is tak&0ARABE esbull The pe@aithyeoMenpsdide ivcucwlated hs Blllows: Total solids, % =
extracts. Results are then analyzed for IgE an - Hev-hb
[(C - AN B¢ ANt 599, ivdere pooumess dddhe yeigheng sl Jdr7eash @hthe dish plus the
originaFsample; < lu i 16. e
SPLABIRMRIT 2 P?%h%’&ﬁ’éh d € ahiEY §lnsp10f Hev-b
Cross-reactive allergenic protern I nthe amoni at ed
[0098Yuayul Exaniplx 6. tMethHodt fox Mi¢azueing Mtyr RibberaConi@nt in a Non-Hevea
eopyene synthetic glove are determned with the
Latey i’l’Fﬂij‘f'GbAP i nhi bition assay, using

[0099] In order to determine the Dry Rubber Content (DRC) of Guayule latex, the

following procedure can be used. In one example, approximately 10 grams of guayule latex
is weighed into a porcelain evaporating dish approximately 100 mm in diameter and 50 mm
deep, and acetic acid aqueous solution (20 Mg/m”) is added with distilled water until the total
solids content is approximately 25%. Acetic acid (2%) is then added, while stirring
constantly for 5 minutes, to completely coagulate the latex (to approximately 80 cm’). Up to
20 ml hydrochloric acid (2%) may additionally be added to improve coagulation. The dish is

then placed in a steam bath for 15 to 30 minutes until a clear serum results. Coagulated latex
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the adult and pediatric serum pools, respectively. No
Hev-b cross-reactive allergen is detected in the

wanmwons@ted guayul e | at ex preparations (contai PETIGS2006/018906
sol ubil'i zed rubber particle-bound proteins fromthe

_latex). Additionally, no Hevea cross-reactive proteins
particlgp areldreacpiekedoyp twith thapmpinhhasiyt ¢fothe posglvinnansghwvestiedt iadrunning

g le | atex usi.n I: r ,the I d diatric | .
water (Y afor S el i BB B P ol e d S
thicknesy dfrmmfl, and the degree of inhibition is not

significantly different fromthe neoprene negative

[0100} ot r oPheghedicis then driag)ag7015 2°@hia & wntsd i evest afeasghere. If
oxidalh Bufh QB AL ME T WAL MEBpich PR Bttt of 55 =

2°C, abae acteoxpdant ebgcbaktidedctooths-lateadiefore cahfdatipaniThe sheet is finally

rotejn.in the a ni ated guayul e eparations. [0094
cooledf pfeFicotlat, T ATBRTEUH, Hich SeRORE Ty ik, BRIRARE steps are
repeatéd QAET th83fdsk YEcERtanPREP nie@VBsst OTd mbSIRS diF 18¥Ber-doiRBt, multiple

al l ergi c response. As shown above, and in"FIGs. | A and

samplpparequapnd eh¢cked withinn®.8Vm sThioavieoage of dussampdestis dialkeh aa the result,

- I . pr. i, antipodi t; concent r.at i-Qns
and iy IR £l TR AL AShIIE o BB QP DB by conten
% = neRsIs LAy doeSulamERads@f kigipia xpIoot ei ns in all ergi c human

loati ents. 00951\4The fol |l owm ng Exanpl es 5-15
[0101] | | yst Exempledc Mathod farMeasnirirg Probein Contentdn adNonzhtgvea Latex
Prodifgem cal properties of a non-Hevea | atex product are

eterm ned according to the disclosed nethod. [0096]
[0102Exanpl| &ofal petimocbntent idvermasured by tolublilizbgd iatksx pirotedns in 1% SDS

Non- Hevea Lat ex Praqduct [0097] In order to deternin .
and 501aM gp %ah?%éa%&ﬂ%ﬁeﬁt(hvﬁsancmﬁa@eayan thep, gientifRg using the

modified L@MW&stlé&%gcﬁfgé %O%?TM %Sﬁéfbtaﬁdér@ Pgotm hl? ghe solubilization

appr oxi-nat e grams of guayu
methode]atgxesaniphesa 50@ phdire mixedrveith 4% ghli0dgnili sidium phosphate buffer (1:1)

. r oxi nat e 6Q M (2.5 in.) i [ t .an C
into R ofRecoinbes Trconsh ratpeleh ahl D i AR08, fpAgpt P cach tube,
mixeds bhd irddBated et Z5°6 ¥or b abes one T00Shinl ek Adter iltRbRASH, 8 samples
of the dish over an area of approximately 32 cnR (5 )
are sppp for) fiverminuégse anchibg apueays pheseiin transierrrdovtorray Bibshandyspan again
pr L 7
o ol TR ERAR e A To B §x gty IR Bl (s
can beogibed atndL desinighil orAlk® staaiardseopbovhe rservam diltivaein (BSA) are
wei.ghed. Dryi and weighina is repeated until the ..
Proparpgql CREACLHRAUINE 3t & 3G b FesS. [9e2td hpciio e/l Additionally,
Ui e o
60 uABRERS R BRESKES 4 U0 o B sl g, it o
allowgbte standgior A0 matuids. sd20 g$ of 7204 | foshlat miked strichlokaaanstic acid and

, o =
phospgg’gu?llgstlscogéig S(1:1)A)is then mixed into each sample and standard, incubated for 30

minutes at room temperature, and spun for 15 minutes to remove supernatant. Each protein
pellet is then air dried, suspended in 250 pl 0.2 M sodium hydroxide, and stored at 4°C until
assayed. Assays are performed within 24 hours using the modified Lowryy test according to
ASTM D5712. Assays for Hevea antigenic protein may also be performed by solubilizing
latex proteins with 1% SDS and 50 mM sodium phosphate buffer (final concentration) and
quantified using the antigenic protein assay according to ASTM D6499 Standard protocols.
[0103] Example 8. Method for Measuring Total Alkalinity in a Non-Hevea Latex
Product
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[(C- A/ (B- A] x 100, where A = mass of the
wei ghi ng dish; B = mass of the dish plus the original
waanplisg3eand C = nass of the dish plus the driedr/us2006/018906
sanpl e. [0098] Exanple 6 Met hod for Measuring Dry
Rubber Content in a Non-Hevea Latex Product [0099] In
[0104hy der {nopeembodiment F@almllyalmibm@ BuEawe biax is preaputsd using a glass
I 0
clectr UL oo, LN Ercl ) MR R SIS ORSRBLUAR b Deighineg
5 graimns ofelatghdmtol Miglisa waiihigd aottle f appraxtimaglydi Gom’ capa01ty, having a
roximatel y 100 mmin di ameter and 50, nm deep
groungcgiw Capcay weigherdito thgnearesh! mep Eg? seacimen &mﬂ%%a beaker

Bl
contalﬂi %J){)I’(?;rgl{n‘g%gf %% %Agg Ei?gllg(gl(&%{e( é%ﬂ o dtct‘ég&rg%a 'l(§s of ammonia,
and swmuside felt femveighing ofilsd spetinyenfmassSs mqualitethe differencpbattvedn/the two

vveigh%gzg te tﬂmnl at eeggigm?g%(om te%qffg%ggﬂﬁt%Ugdggd

[0105} O i ”p'E‘Péé@foﬁébaﬂUﬂnaﬂlb QAlibrafe8 it ldcirolib R ﬂle@@ﬁfé inBerfed into the
steam bath for 15 to 30 mnutes until a c|ear serum

liquidr tesmepsire @bhg(hatweter as deparalibatess and ¢ha hEnmsreKkadenip made in
. . . ;
accorc?%fﬁ% %@%ﬁg&@ﬁﬁ' é]@,pacgégrgé ?otlggﬂirngﬁ%ea %pgr?s ﬂfhﬂe stirring, 0.1
M hy&belﬁbnofacﬂqaﬂll) B;tﬂdwlyldﬂkied uniglahb esluﬁombmrﬁ 0 IpHc k%&Ssamples
1%&1 The eet hsS then dried at 70 2C in
of unkpon a&}ﬂ.ﬂyo HhE'F@ Incrernantes 04 BH Tsedingssre taken every 10
S
Ry b R
0.10% aldoheli¢ asbh&lohecﬁforrethybargmlaad: iadded. THEhis selution sis f themltitsated with

cool d inad to 0 .room tenper.at u and .
soprof A | BT ED 3 Rl i oSk BESPiEk d B BRCaoiahegqurs before
compIe'Eb‘3 c&?g‘hl;dtioﬁ GRESHRBE ah@ the TBIR! cHaBSS of Tk Wreczgf Be detected
ubber  content, multiple sanples are run and checked

agammthmwhlt@bmdmé Oéﬂm&élghﬂjotoagnbttﬁidﬁq@xes i s taken as

he re r ubb tent.
10106) 0 or gt R il e ARG R i P ofiheBlrSt the methoa. 1
one ef®OHRIEN, t%fﬂ: alk@gRitPfs @Hlml&@@%kdﬂﬂié RSB Obhased bl Qaﬁﬁs of NH; per

100. 0101] Exanpl e 7. d for Measuring Protei
100 graghft i etexsfo@ms: ﬁ@&aéallq@améy((qsrma)% (bis m)&@’avhere M =mole
I I
of A BHIHRATH b o THABHGEA 1 R !, Bl 2 Hinl mas of

the la(ém nil anatherearhb@timent) tcamldalkhiantquamlduiataﬁayﬁom ddeerding to the

di fi ST.
followipg ferasies TaL AR LG DD B8 P St Mt Mo p By s el of the
standz{rﬁqq)cm ) ﬁ%@l)u?ﬁ&@ﬂst%&a?d O Mquifd WV %ﬁ&IIth BRGMANAHaSs of the

latex. In yet another embodiment, total alkalinity is calculated based on the water phase of
the latex, using the following calculation: Total alkalinity, as % of water = (1.7 x M" n)/W (1 -
T5/100) where: TS = percent total solids; M = mole of the standard HC1; » = volume of
standard HC1 required, cm’, and; W = original mass of the latex. In one additional
embodiment, total alkalinity may be calculated as KOH based on the water phase of the latex,
using the following formula: Total alkalinity, (as KOH) as % of water = (5.61 x M x n)/W (1 -
TS/100) (6) where: TS = percent total solids; M = mole of the standard HC1; n = volume of
standard HC1 required, cm ® and; W = original mass of the latex.

[0107] Example 9. Method for Measuring Viscosity in a Non-Hevea Latex
Product
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into three m crofuge tubes for each sanple; and 50 ni
20% SDS i s added into each tube, m xed; and incubated
wW@r002486360r 2 hours on a 200 rpm shaker. AfterPCT/US2006/018906
incubati on, the sanples are spun for five mnutes, and
he aqueous phase is transferred into new tubes and
[0108]5pun a§amples re [agastrpd tihe vissesity, usimg as%mkﬁ@ldaV@cqm@tﬂr, Model

e 8O GE Pl o Sl HonBED. SR GADE Bss o o

synchi@ious) encmetmm}qjebmmon céﬁ’a%?é oaﬂﬁvmrgee@aroﬁ@tamtrro@rfbna03ﬂeeas of 0.63
buffer at 0 50, 100, 200, 300

and 6ggpagys, (6 60 g?{g) pyha%@o mhlcjl gplmjgbqﬂ)f glg@rqg%shapes and dimensions
ey QGO k) SR, S TOAES AR B 5 i

copper 2phifig. e§lhleySpmd>1@ dwhen mitdtigp &Cétiven mm@hamel berylhum copper spring
phosphor c acid ( then m xed intg each X

whichSgiRgF b Ayt & %%ﬁﬁaeﬁrﬁ%ﬁa@a amgntS s tadioald P ppinter on

the wE&JﬁE’eQ&a&Hf eThénr‘éa(ﬁH gﬂ)ﬁ)oﬁtﬁ)nm e SvidBsity? %1Iy glven speed and

super nat ant. Each I's then a| r
Splndbusﬁhm dastonet 50 qallblfateﬁ by SIQldgLﬁnShy@hbDatldE oﬂaﬁﬁatmnal“ Bdreau of

Assays are perforned within 24
Stand?ffgﬁr)r%r éﬁoﬂﬁoﬁﬁigﬁﬁg Gied Lowryy test according to ASTM
[0109P5712. THsheassrd PkcdsRY She 3RnpREBifEstRi@lRd thide¥h &l $MdBRl 180-nm
per f or med béasol ubil1zing |atex proteins with 1% SDS

sieve i 055D DBirum (BB} X Q90Atin ) eperpagral 0.131  0.01-mm (0.0052 =
0.000%—?E? G’ A@lh Q) 1na&8613152a351{s£ {h%%q.t%{? gg%ﬁgv%‘éé gln&s. The specimen

ei n assay accor { an
is them cmtdm«rﬂed to [t @3]reEreatiehmpetaturbiof B e 2°0r inMewstar batly for a period of

Tat al kal.inity.i - Jff evealLat ex Product[ 0104]
2 hougsn gpder ‘h‘%&f&}rﬁfﬁﬂ“ E?‘E‘ttgb Afkal inity in guayul e | atex
[0110{ S ”Ea%wé’cey%é&ﬁnéh &'tﬁéﬁslstvﬁﬁﬁ&ﬂé’@d&bh PRl Gde @F‘Q6§) - beaker,

nol ar) standard HC . Sanples are first prepared
(cooladdp@ﬁf’(ﬁg i ogieataspreverit airdncoirprratien. ghase embbdinieny thospinde of the

Vlscoa}egeggé) ﬁ'rgl)é |1@}t$gsle i esampgealgﬁli l}gyesg{tgg%/ éf}tﬂﬁgat&rrﬁ ann the notch in

the sHREST THRNspifd180 YIRGndtieR %@@@h&r@ i§ GRbRIdRINE the latex in the above
approxi mately 300 cnB of distilled water, stoppered to

manngy hefenstattagysg ifto dhen¥i mp@rnet&h dTlsesVlsasmdt@r prowides mr:aghmgwgn the 100

st J158 RS SRNTES o B AP PGB 3 Brster

the lirhR @K efindlie™v. 1 §pindk Noo S na3fbd subetitutel0105] El ectr odes
fromthe calibrated glass electrode pH neter_are
[0111) hser t é-@ qreroto; galoyl a@uwacqsayﬂﬁ&smaémsrrs mpkipkged @ccqrding to the

fouovhﬁg éigf)g’/}m{&gg @gst t%gﬁ%&ﬁﬁ@i# ﬁ%@ﬂfgﬁ d[r%ﬁgl'e”o 63 rad/s (6 pm)
= 10; rwmulf qnndle_eﬁ 3 dad/e¢60 gns) =\M)iNoe 2sdpirrdie, 0963 fadks (91 rpm ) = 50; No. 2
spindlgapadngR (LGS 6 VIR Riibe SR WilliGieHe B socond (nPars)

equw@lbﬁﬁb'c@hﬁﬁbme’gﬂ is added in 1-cnB increnents, and pH
readi ngs ‘are taken every 10

[0112] Example 10. Method for Measuring Slndge Content in a Non-Hevea
Latex Product
[0113] To measure sludge content, 45 to 50 grams of guayule latex is measured into

each of two 50-cm’® centrifuge tubes and centrifuged for 20 minutes at approximately 240
rad/s (2,300 rpm). Each tube is secured by a cap or film to prevent evaporation of latex or
surface film formation. Any resulting surface creaming is scooped off and discarded, and

supernatant latex is drawn off with a 2 mm pipette tip, until approximately 10 mm above the
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seconds. In another enbodi nent, the sanple is prepared
as descri bed above, and 6 drops of a 0.10% al coholic
waedoatidesd of net hyl red are added. This sol ut i BOT/S2006/018906
then titrated with approximately 0.1 molar (M HG
until the indicator turns pink. The end point occurs
top OBéfeoaﬂéd&%manSe The dghestare thanaiiled to thedon with pe aml@ua-alcohol

GRS LR S5 AR, D50 i i,

and 2[§1006h° Watteﬁ)I armll feadentrifigednfoy abeutc2d mihaése dnd mha/pfdcess&s repeated

nbodi nent s t he _net one enpodi tota
until g RUPGERRteR sp t‘E’BFSC‘EJFa&t Qxﬁqr fb%%}aﬂﬁ ngw"ﬁ@st%es&ﬁe drained to the
1-cm %&i‘ﬁﬁn@frerﬁﬂ"ﬁm F%Esﬂw%omgfa?gﬁrr@(ﬁ td ?Jr&f(zo \Aﬁgi géakeﬁéﬁusﬂ?ﬁ(ﬁhe of the

alkalinity (a
ammayfia-eleehdtmixtize ds BStdedn Tile\resldunels chhersct\apohated ddCh hot plate, dried at

70 2 P80 A i B mages o the BB aPRde T i GppieEe snlla agree

withitkkOdh ,accordl ng to the follow ng fornula: Tot al
alkalinity (as KOH) %= (5.61 x Mx n)/Wwhere: M=
[01144p] e ofExamlstIAncMct]chﬂor Measuvinig GeagulumtGontentdinHONon-Hevea
Latexgqolﬁ g and W= original mass of the |atex hi
T 11 ther enbodl ment, total alkalinity is calcul ated

[0115tpased ard &dl@l&t@toﬁﬁgtﬂﬁtﬂsﬁ)ntbﬁt bHa Wish,€200 &ainl Dftwdl-stirred guayule
follow ng cal culation: Total alkalinity, as % of water

latex sanpple s daligd with i tequal valunmcyf b elali somp wllﬁmn@@dtﬁlteﬁqdaﬂlrough a
180-n§1?1aﬂr?gl§ ca*%é@eﬁﬁﬂfrl%%i% W%Wf 0. 600'4-?‘@' dﬁ@ﬁmgg a.?d 0.131 =

0.01-tie(d.GX5ex: 0. DﬁOmee) wite diaieoa) Ad“tdbp&sﬁ“@rthrougblﬂtd screen, the screen is

ec cul at ed as, KOH on th
Wash%#ggh ot S 1ol %bg}”ﬁ@tbi/ RSV EAG RV a g is then

dried @ k@ LnPEYor f(ﬁﬁnm c&ﬁe(%rpa( d&&cior ‘an(ﬁve@éhe’& I\‘ffh’é (ﬂ%}lhgvcoohng,
(1 - TS/ 100) (6) wher e: = percent total solid

and weighingprocedsire tsaepenatel felcuntemrals of &b urinutes umléh@lhxsel itH@hss between

sucoch S efifhinde ™ Jo§ Wi {1inB 1Ele"HirelRBF hRiwsol dnk Bligia} mgss of the

screefNafd teyv@assLatt thy stteadplis [c03Qdim Sataidee nat fésbi’@éﬁtbl HIROmh &Y of dried
VI scosity using a Brookfield Visconeter, del LVF or

coagylynr. (Gpagghump epefertrpareraéageny, callcw@ted astlollghs dRoagviym content, % =

Oni/fy PR 306 Sl IS s e pO AROPES MASHERIBARIIDE 1o
[01169f O. 63X xmmepl6 13. Methed for Micswiing KOHanShisdrtintzONvhHdvea Latex

spi ndl es of different shapes and di nensi ons may be
Prodyg¢ti 5ched, a gear train to control speed of rotation of

h
[01173 e Spll{@i—\,\lﬁgﬁﬁ?%t %t ?aggl?ﬂittaﬂ q%l ing & PH 1 oéllg Eggeﬁagﬁ on electrometric

meashemphtm andh g}apsa elespodeniiowini clalomeh dssenpblyiendaerthiniggiaspH range

géer t ed %ﬂ gram g-ll-lrz]igule tlé)r;] tsarglf)le 18 %gst v?méhn glmt%t ae 906J Xm? beaker, and
ammonia content is adjusted to 0.5% on the water basis by addition of 5% formaldehyde (1
cm® = 0.0189 g NH3) while stirring. (Formaldehyde solution (5%), cm® = W (100 - TS) (%
NH3 on water phase - 0.50)/189 where: W = grams of wet latex sample g, and IS =

percentage of total solids. Formaldehyde is prepared using dilute stock USP grade
formaldehyde to 5.0% with distilled water and neutralized with 0.1 mol potassium hydrate
(KOH) solution using phenolphthalein as an indicator and titrated to faint pink color).

[0118] Enough distilled water is added to dilute the latex to about 30% solids, and the

titration electrodes are inserted into the latex sample to determine the pH. 5 cm’ of 0.5 mol
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the visconeter dial. This reading is proportional to

the viscosity for any given speed and spindle. The
woe@casster is calibrated by using fresh cal i bPer/usmw06/018906

oi | (National Bureau of Standards) or silicone oil at

0.02C. [0109] To neasure vi scosltl\_/I the sanple is
KOH spluipn 4y thenradded mhalaghiring aash dag gH1is Genim rereded afteml0 seconds.

e e

every 0 dedontioafhetjeach additor, ahtikart endGididd. dbﬂénhﬁiaabn gahadés. The
pecimen_ i s, then condltl d to the desired test
[0119 enpefﬁpﬁ painh ASgmmingieon of GE firkan 3w ofab e pojgi e (e ourve of
pH va?ué“f%%§ ah AnfciBh il @oﬁbéﬁgoﬂ% %@Hlulfné AP RF |K§§I@ %olution. At this
[0110] The latex spectnen is then slowy poured down
point, tﬂh@ Bongeobthey cmef ﬂmﬁmakﬁerenféaiomaehm o m&0num and the second

ord r. to | neor 0 one e :
aitfr 3P i e EFS ol i B led B e GBI Rl on the
assumBaoR | tBat Uhlgl 1s Iﬁl’&ﬁr Siubh@e ened i -chiteinbbfnt HfoMgt Whicht Aeasses from
notch in the shaft of the spindle. Alternatively, the

positipiogeative Tableey déustrates ap expmploxofi the paint b inflectiem defermination.
In Ta‘tﬁ@ Bofeg(é@%g Qx%g'gggﬁ otnl&} tthg grfgaﬁé r?%tthelllﬂ% \{!mS dlg’cgg‘é Hom 6.0 to

12.0 cﬂrﬁd:(r@,lld ﬁawbbeﬁﬂal{eﬂl@ut bR 10 pSlﬁ)inBﬁH t6 tiNoendlpoimif Ashshown in Table 7,
Vi SCO Ey is greater than the limt of spindl e No.

the slops; ¢fcthe ling from wlyHetos (h34 theyiptsrept with fprq Ve eiores 71 of the
d1stan€@to&w 8h §5)! ﬁlﬁol%q ¥m? Bf‘ﬁd}?a‘ﬂxggofn% gt%ﬂ & therefore, 15, 7/11,
accor |ng to the follow ng val ues, 8epen ing on the
or15. éébeBnboaﬁnﬁlths pativdéan hestede bithe deosmitnydiféhe Hianges fodinsd.( 6
Lp = 10; No. 1 spindle, 6.3 rad/s (60 rpn) = 1; No.
[0120 spi ndle 0.63 rad/s (6 rpm) = 50; No. 2 spindle,

b S rad/s (60U rpm = 5. Vi Scfn tl?ffrskﬁlitfc fed eC@e@@lﬁlDﬂ'ference

] ol o wnaorl o on o PN =)
T O.Qba.l S 3[JC| ST TCTUTT |NLLLIE %Y C3||. C

QHSalution, emr 51451 gpihy o 0 MOPEUACH,, A/EacAr(AnEI/Acm3)
Sludd® content ih a NhTeved Latex Product [0113] To
neaddBe sl udge cpntent ,...45 td 50 gransl®f guayul e .

| at @#.0i s neasurefd intm.esch qf two 50-cnB cenftrifuge 0.03
tubqasand centrif uged ror 20 m nutes @by appro Imately
44U‘15%0/S (2,300 rpm10§@cn tube IS Secured acap 007

Ul |$ ITT UU IJl CVC |l CVaIJUl all \..ll Ul | al(F‘l | acv T
‘F|| nrnraflnn n\/ roc‘l’llflnn Q]II"F s

scodfdd off and Hiscalhd¥_ add supernatant lafex is -0-04
dral@.50f f with al2 nm pi.pettd tip, ur@.24 apprloxi mat el y..
10 mmoabove thet pp of 11.88@ sl ydge remai.pns. The| t ubes -0.09
areqhlen TiTTed fo the Top Wth an angyal a- al cohol

1540) ggTen (comprifed Ul Lllq aTTITOTTT T IIyUI OXjr e, 946
cnf3 p’rh\/l al cohal /1m n rity

Table 7
[0121] KOH number, expressed as the number of grams of KOH required to

Of—St

neutralize the acids present in 100 grams of solids in latex, is calculated as follows: KOH No.
= (cm® KOH x M* 561)/(TS x mass of sample) where: 7S = percentage of total solids, and M
= mole of standard KOH solution.

[0122] Example 13. Method for Measuring pH number in a Non-Hevea Latex
Product
[0123] pH is calculated using a standard meter dependent on electronic measurements

and a glass electrode-calomel assembly for determining pH applicable for a pH range from 8§
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and 2,810 cnB water) and re-centrifuged for about 25

m nutes, and the process is repeated until the
waeupensastant solution is clear. After the finaPCT/US2006/018906

centrifuging, the tubes are drained to the 1-cm mark

and remaining residue is transferred to tared 200-cnB

to 14.pEmpes embedimeyt, ampH anetetis calivrsieddn aceasawice i WeghodsE 70 and
d,. I
the aiffEARR ydd By 5l Galrbec DERCEMERE B O By PhPhoiporance
range [bé ﬁieol]ms samp}d i9 adjmptled Gﬁﬂﬁ ﬂ:?ﬁ@]b}dmﬂdfmwtmgl the shmpie-container in
114] Exanmple 11. Metho or asuyri ng Coagul um
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R e R %‘f‘%h%ﬁ%{*éﬁ% 3 Non-Hevea
LatexdRpeduct/ol une of 5% al kal i soap sol uti on and filtered

hr oug screen si.eve 180

180
o125} o' S9N rétais ey M O S eRfad Bty Iafex B hottOpee sk a high-

speed (irBRB ecHhi R0 Borsistihg Voff 8 HirRAE ke Magitdiot,eindP@SebNBottle. In one
t hrough the screen, the screen is washed with a 5%

embodigiept, s Hieu sHies eppaaiy sy aavewisel whath highsspaedeatigyt gppable of
maintdi Hﬁlgsa%p%g&' of 34%@ riz%a@ q14r"fc)j001:Q. %Oﬂ%én r RO dH}!aHHﬁ OGP the test. The
coolPed™in a wei-ghed. e drying,

cator,

stirrercshaftim gppmlaﬂnafrellthiﬁ Iﬁg'nF(O asdnyie disnst@padtseldwenend at the point of
nterg&s of 15 m nutes until the |oss in nass between

attachg}?etce Giskrand may fapesupward for grgatetgigength.randdh @étends to
the bcﬁfotrﬂ‘%?'%hé ﬁ%t BB&IIQ Qadle 'Hi‘aclﬁ aﬂﬁnéep&at% f @&s?a{ﬁg g&% WREH 0.25 mm
he 'screen pl us coagu

um ret ai ne presents
(0.01Q ing) aumeEtroé atdthe spbcifiedgpbedn Coagul um cont ent

| cul d f.ol | I
012655 L7 i s eRbeBeretin dreasiprs g iion Spdpss et ik 30ss = 0.03
mm(@@@b @O 0O1MRI $n HanfeRPAHA 437 4 €03 Blm WX 86PL®.9b3-in, ﬂ]@éj(ness with
for Measuring KOH nunber in a Non-Hevea Latex Product

a threpdytlistyd KOs enaehesni¢rsor aftashingniet the pcrgelaofdi% aesvgrend of the stirrer

shatt, JERG T Hoaf el B8 LR PRlE IS RN S R g P P i tner 578+ 1

mm (ZD iR 12098 ih)) Qﬁh&ldeodllrﬂieteﬁbS; Qpfifoaih@tigyLa7emmate. )slarmhg,&lt with a
is first weighed into a 400-cnB beaker, and anmon

wall thigknessof ?BPrQE]%%léé 3 wp(0508 - t1Rdhissmbedigags. sth%yotﬂe is capable
of belax%ﬁ]bWe% M ! §et1°t,'€_zrﬁg % gsgwg&ﬁéd ‘b@g.tlonqv( g& e?at%nNk)B‘?he shaft and

e stirring orna
agﬁﬁdF(lOO TS) (%)NHB on mater phase - O. 50)/189 mhere

ouznf! =, S e S, B e SOl BT BEGC SARE ot rom
tempephtBfeKaddre i A1€ measured within 24 hours of air exposure. In one embodiment,
guayule latex is diluted to exactly 43.0 & 0.2% total solids with aqueous ammonia solution
(0.6% NH3) and warmed by gentle stirring to 36-37°C. The latex is then strained through a
180-mm stainless steel sieve with 0.180 & 0.009-mm (0.0070 + 0.0004-in.) openings and
0.131 £ 0.013-mm (0.0052 = 0.0005-in.) wire diameters. Approximately 80.0 + 0.5 grams of
strained latex is then weighed into the test bottle and brought to a temperature of 35 £ 1°C.

[0128] In this embodiment, the latex is then stirred at 14,000 + 200 rpm until the end
point is reached, as indicated by the following conditions: drop of the meniscus of the latex,
loss of turbulence, or change in sound of the stirring action. In this embodiment, the end
point is determined by frequently dipping a glass rod into the latex and drawing it once

lightly over the palm of the user’s hand. Small pieces of coagulated rubber in the film being
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formal dehyde to 5.0%w th distilled water and

neutralized with 0.1 nol potassium hydrate (KOH)
wa@eloatidesmd usi ng phenol pht hal ei n as an i ndi cat oPCEN&2006/018906

titrated to faint pink color). [0118] Enough distilled

water is added to dilute the | atex to about 30%

deposifed paithe nada sigralsithe engd ofdhe task chhis erdpeintdscaaiimeddyi the presence
t I f 5
of an) BycaBHE SR F bRpilEeE N8 b B, oGl oy 13 ggoonds of
additipirl i @uagam rorr B¢ atrefidithga theelatekO tigewghn dse 18@dmt stafifessf steel screen
é&nﬁ increments of 0.5 KOH solution are added while
descrigg ?bqvﬁg, pH is recorded every 10 seconds after each
ddi ti
(0129F" o) TBe it Bl RohPko GG, IS AplsdPdhe number of
secondn élpsad frhm thei start \Wighe téshéo che vmd pbinpH A@iceey fiorcosfimmed over

L SEL B DRI SEN yhgrolure 0 oS o KO
[0130f i r St Mixhfifiensi alietiodPfR SMeRuBiy TYfpaNShd Mafefedin a Non-

differential is zero. The end point I's calculated from
Heveq hatexdyeductdi f f erential on the assunption that this is

[0131?)I near C%o?[égru%ndt {}&%an[%ggg léx';le‘f B&qsl 31 ef u}%ﬂh%ﬂ grh | %termmed in
asses m posi 0 neg |ve
accorMcemﬂhmh&hods ddsmbfbdlmtASdM IleZV@Standﬁrdslet er m nat I on,

hi Table 7, readi %s are shown only in the_ area
[0132} o a Ei¥eRiple HO- | AYIpthedofer Plaasueing Bensityoin @ NengHeyeg Latex
P ve been taken but are not pertinent to the end
rod%ﬁg:ﬂnéﬁsﬁ%s shown in Table 7, the slope of the line from
[0133}L 0. 07 Determirntiods ttecused t@ caielpiatevvhe mazephHa gmaamsredl vohlmeoof latex
in locRigys ‘ﬁaleoéﬁSﬁi%?Bgéﬁvﬁ? e BT ety Rf Sieg oSy Sty pipential tha

the dékity Be Ql@ten%ﬁfé@fonoat laft&esa!'nﬁilé Cortt&ini deBge l%}ho'hﬁﬁof air as the latex
geonetry of the triangles forned. [0120] Table

contal[ned 2jen KioHvolumisewss mggsneeds dicfors sahplingnibiex mallw@dm génd for a
red to neutrpali ze t aci res
mininfith) AP WS, er¥te &8 iS5l DL, PR S Noy Fftpgients of the

methdﬁQd Moculate G@ﬁ@ty}%bdeicrﬁéﬂ héfedrs iMclIBES t1§1=f dﬁ&mﬂr&hee” method and
ere: TS = yIJercent age of tot al solids, and M =nol e of

the lrgiersﬁfdme&mm &, g rembagtiment, theadpnséty 130d Kelpmgdare gpeasured at

1dent1F%ac§rg; éﬂaﬂln%'; ggfg)%rna c{égq M#gﬂgﬁﬁg? %ﬁ%ﬁtlgg?@gﬁt) In the second

embodlmmndésmsltp rofethe datenris anemswsdrat reayt temparchtae dlyaseighing a known

smou e B & P SRR HIER et s 2.8554 §lgayn volume, Based on

this ﬁ@i&%@éﬂi@ﬁt and N@oRE BRIBEivE Spopbiibs ajrethe 'Paté@cﬁfed ﬁ@ﬁ’s@ty can be
with Method E 70 and the ditections given by t

extrappdated footothes tenoperathiess f@g.e ambient tehipsragurb a\dlermntumalla eneasured).
[0134& enper Efn WE direct “referee” embodiment, a first flask containing guayule latex is

heated to a constant temperature using a water bath, and stirred. A second flask filled with
distilled water is heated to a constant temperature in the same water bath. A 50-cm’ capacity
density bottle with a ground-glass stopper perforated by a capillary and a ground-glass cap is
weighed to the nearest 0.001 g and immersed up to its neck in the same water bath with the
glass stopper in place but not the cap. All three containers are heated to a constant
temperature for approximately 20 minutes. Guayule latex is then blown into the density
bottle to fill it, removed from the bath, and covered with the glass cap immediately. The
bottle is then dried and weighed to the nearest 0.001 gram. The density bottle is re-calibrated
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range of the latex sanple is adjusted to 23 | 0C by
mldly agitating the sanple-container in a water bath
WwW@o00d/134364 abl e tenperature. pH is then detern Periusde/018906
recorded. [0124] Exanple 14. Method for Measuring
Mechani cal . St abi I|ty in a Non-Hevea_ Latex Product
after Jatyxois) disgsgdesnjand the; peasess isyrepeated watbndistilladywgtenpgeasding to the
S
procedhﬂé EB(O\}qeu el\ﬁlgl(rt) }])%:' aﬂgﬁiﬁﬂgﬁﬁ‘gﬂlﬁa et§ @ﬁﬁe géc!ugd'ctynlgmeasuaement
[0135} est bffhe Idenmﬂymf@]tmﬂa&lidm meﬁmatculatdabwebndmg mghaﬁmmaﬁgj formula:
.S aé shaft high- sgeed stirrer capabl
v

D = Qs W erepded dnsity o the Jates gy dnq &emwrez@fothe constant-
&Y r

tempelfe{éc‘ﬁpae ‘t%?% )r(r?%‘mt g l‘ﬂ)ﬂ/ﬁé 'ngcﬁ s 8f 12} 151 ngn tt}f‘esésnsﬂ_yh %Sﬁfe'ﬁ%t Jg: “Sﬁﬁgs of water in

the dehsityebotda @, and Die ensity ofbwatat atdlodbath tenpferathee, mgt’m%tlbensny is the

mass Syt % HTBR ehih St FRRETa o opR R e, omveried where

approﬂ?elté‘t ’@h@ﬂ&ﬁﬂﬁ/ eF ﬁﬁéx‘ﬁ@ la¥terRmed alNniBRTA: shePeubic Mdter.
(0 out of true at the specified spéed. [0126]

[0136] n oneIre ﬂ1@o$ﬂcmdnndmehfed@gity a@loulatlgn amboflinsng o volumetrlc flask is

cahbrziﬁ%c?g gﬁeé elirsié gledrlle%ges HE Hjﬁ,} ?]gslbgzﬁﬁ%ig 3585 dlo Sﬁ%)e& iv&ﬁater at room

tempetdtinekamdsBarked tWithaa liae eadeticaté tit witet life.e a6 tlagle ﬂ\h&lr the water is
for ({etac ment to the center of the | ower end of th
¢

e

then weighech o dhmmparestnl dpe fpsoltisnisiperaivme, tethe YRIPIP fi theaflask is

calculbie@lis R £ a§Yc£lfoW§r pcalpg )Zp?%v}fé?@tla'—nx%ﬁurﬁg i cublic Watimeters of
(2.28 0.04 1n.) in 1nsi aneter by approximtely

the ﬂaask At Iabm(aﬁorymer)lpérmtutﬁe it g#tbmpwahhe af thalwatértin ¢1kmﬁm Bf = mass of the

R I VKR NENSMERYE R TF T

dlstllléchﬁ'a@i( aCh gRRE Gk fdnBérAQRI! TGRleW ﬂlﬁstfa@és%binﬁé dafeuldi®ns at 25°C.
shaft and agitator. [0127] Prior to neasuring the

[0137hechani cal stability, the latex is stored at room
tenperature and preferably neasured within 24 hours of

ai r exp@sépegty | n one entodi nent, guayulMRahémenti S

B @5l0€Hed TO exactly 43°0 956‘6’@18%} al solTds wiin

raNiP-9. 92

aquesus anmona SorutT ot Y7 NHS)—amd—warmed—by
A e S

nant |l A ofirr;nn -6 2627 IQ"‘QVIC' fhan ofra nad

oot

Maj Sh‘?f:‘Wﬁﬁr (:2510@() mm st ai nl pqioép jp—g sieve with 0 180

TTC

Deigsity@d water(@5-06Y0 0. 0004- i -9983dMemeds and 0. 131

V=008184/xAY7076062.30DcB0S- iVhis thewolamd iofithetfiask to the calibrated mark;
Approxi mately 80.0 0.5 |[gaafendlempetatiraed | atex is

then wei ghed Tnto the tesipeikil € and brought to a
tenperature of 35 1C [0128] In this enbodi nent, the

(0138} 8t €% 5 hReBnBbAGH @nsit i90%1cut R P WikdHing e ¥Mn, dry,
calibrated flask to the nearest 1 mg. Guayule latex is then introduced into the flask until the
flask is approximately half-filled, and then stoppered and re-weighed to the nearest 1 mg.
The stopper is then removed and distilled water is added to the calibrated mark. During the
addition of this water the flask is swirled periodically to release trapped air bubbles in the
latex. After the liquid level reaches the mark, the flask is stoppered and weighed again to the
nearest 1 mg.

[0139] After mixing the contents well, temperature is measured, and density is
calculated using the following formula: D; = (B - 4)/[V - (C - B)/d;], where D, = density of the

latex in mg/em’® at temperature £, ¢ = temperature of the latex and water mixture in the
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point is reached, as indicated by the foll ow ng
conditions: drop of the neniscus of the |atex, |oss of
wo wobudence, or change in sound of the stirri nPCHUB20061018906
In this enbodi nent, the end point is determ ned by
frequently di ppi lass rod into the |atex and
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d‘ r’“ Ciu ?Onhar aj A, i nr\l ||rl| ng t ha ]'L.f 'Opo

m;rméﬂ Hialtlﬂa i ndirect meth PDZdAnI 9f~.Q«QQ09 v0~9410Mg/m3

enbodi ment, the density adébl¢d une are nmeasured at
identical tenperatures (or are corrected if
[0141] enper Axangsle 472 Méthgd tfory Mbasdrdng Molatllé FattyeA ddcimna Non-Hevea

enbaodi density of the latex is measured at any
Late"tﬁ??ﬁ’é\‘ggln aé‘l‘i)y wei ghi ng a known anmount of |atex and a
[01425‘ nown aipy rb*cupﬁuxﬁbért bl HROANWAEE o Hafls f&fﬁy‘%‘fas&iﬁm#ﬂ?d’i@mde (KOH)

vol ume. Based on this nmeasurement” and known expansive
requined dp ecttrdizedhe wblatileafatby acidhie adlefesisampteaeorianing 100 grams of total

sohdste gf{rﬁ%ﬁ) %:gs%%gﬁn&%cp g{i[]étg%% eﬁlé%ts 3{“2‘2‘}6( gmgodlmerﬂp Markham Semi-
Micro Still or Modified Markham Semi-Micro Still (Ace Glass, Inc., Vineland, NJ), a micro
3

buret (e.g., a 10- cm” micro buret) and a steam generator (e.g., consisting of a 2 to 3-cm’
flask, a hot plate with a temperature control, and suitable glass and rubber-tube connections
with carborundum crystals or similar material shall be used to prevent bumping) are used to
measure volatile fatty acids in guayule latex.

[0143] In one embodiment, 50 + 0.2 grams of concentrated latex is weighed in a 250-
cm’ beaker and 50 cm® of (NH4),S0; solution is added, while stirring with a glass rod. The
beaker is immersed in a 70°C water bath for 3 to 5 minutes to coagulate the latex. The latex

is then filtered to remove serum through a low-ash, medium-texture dry filter paper into a 50-
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[0134] hi the direct "referee" enbodinent, a first
flask containing guayule latex is heated to a constant
WO 0vpas@tur e using a water bath, and stirred. PCHESINE018906
flask filled with distilled water is heated to a
constant tenperature in the sane water bath. A 50-cn8
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4
the re&%{r{d%f §{"ﬁ% %‘éﬁn?gféé}é " 8{)%88@{& &gﬁﬂ%%g g& 6%8%0§£?nd 50-cm®

flask, amg with 5 bie® sBHES MpEer 5% ﬁbppemd ind dveirlgd asmixs t Tl i purged by

passir S ol o e e R S s

The nﬁﬂe? %@&beﬁéaé’lﬁﬁt?edl 15 %ff)hbﬁ abHGD bH Vaingd ﬁ{eostteeﬂﬁ‘ g@ﬁ&%fotr,y and then
le to fill 1t, Tenopved from the bath, and Tcovered

shuttmz oﬁf thehseagh algmlsctmthc stk adachomsining tlﬁh botan drain.i Ehetdigsharge of water

ried and wei ghed t e near.est
from (e b8 e e B b e S SeLRe e ShrgPek and the chamber
is theriflashad Gaeh digkdivi@edr ocess is repeated with di stl Il ed
wat er according to the procedure above. Miltip

[0144} epl i céﬁol fﬁﬁﬁ dﬁl}lab@n,dbwtqam suppli 0 ﬂtﬁc&tﬂhwvﬁlﬁed and 10 cm’® of

s FEHEETE Pinered At Vi 20D o Sl i sy, 25 e inner

chamb@rDJ\W M}O Wog? %radﬁatédd@ﬂﬁlkibly ioplacée uhdéretheaéonﬁbﬁer to collect the
nperature of the constanttenperature bath, ng/cm; M

distillate Fd dhe ptopmie dirpeied Heowtnliespmpleoin the | ngr RhAEb s sSjean flow is
adjust%%cgé g?c% @g’cﬂgag? af 3 Yat? Of3 lt(? 6 cﬂ:/mﬁx? n18d8 @ﬂﬁé H%tlﬁ{ltﬁ és collected

t enperat ur e, nS|ty I'S
and aerasd wdihvdidfree bf/COh eA\cbd)deaﬁ)ramo&lyﬂtoébhxé m(hnrf:ter Btadde] and then the
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numbirarr;? szle]glx\%quw Iﬁﬁmo Al d"‘@%? ntzfu &8%%2@@@%&%& 96'21%1red for

titratiéd aﬁihewainbld; ive =wablelof itlee BROH)WebIgHes] Wo= fiass dilﬂafeﬁ%rrkspondmg
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to 10 .C@ﬂ > of acislifieb ey, apd THaT Rergentags plottel solids @B%ch?t%t W factor is
[ [ teys —

clolpR8 1y LT YD SSTUAMEL 1S byl G o 25 -

cubic icantithetefs| afserunBused, 58.3SS e#‘cwhEcefhhaEkem)be@\I HD,@SO@SO&NU@I plus the

cubic &ﬁﬁ{:@é%fi@%@ g g_q &Paﬁ% {]\;gtpgﬁm n‘é’/t r@%jﬁ, W%ere 30 1is equal to 25

o SRS Y10 TR SRR bl ghi Ve e

of W d@dqvenslentsmdhb ¢othlagodids fand gte duyirgbbangontent of @aﬂateml,r‘tw it need be

recalc:flﬁaé?;[‘f) Pﬁ]tye af ; as%s ?aﬁ)? (glt &%grrl]cfee? ggiﬁlﬁﬁ‘ﬁ {frﬁueﬁsﬁg’?’gﬁe ld alus{%adces several

typical values of W. The volume of serum, S, is calculated as follows: S = (100 - DRC)/(1.02
x 2) where: DRC = percentage of dry rubber content of the latex, and 1.02 is the specific

gravity of the serum.
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flask is approximately half-filled, and then stoppered
and re-weighed to the nearest 1 ng. The stopper is
wo b@/1saseoved and distilled water is added to PEEUS2006/018906
calibrated mark. During the addition of this water the
flask is swirled periodically to rel ease trapped air
[0146bubbl es in the latex. After the liquid |evel reaches
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He"e‘bE'F‘g?éill’rﬁ dyglyul e Tatex. [0143] In one enbodi nent, 50

1. 2 9,38 0 ORGPBLAFL LA IR s s st

of threhidiféerenti matunab rutibeh 1at1<gﬂsdkﬁn Hebea Dhvesilmaiseamdi then extrapolated for

700C wat er th for.3.tp 5 pmi.nutes to
oy g T o QUG TR tert emoais viib incheft s G Greciion and bias
1nforrﬁﬁ{8i’1\/@he?85%ﬂabfbf ough a | owash, nediumtexture dry
| ter paper into a 50-cnB Erl enneyer flask. The

[0151¢ oagul Wmangple e Besults of (t}mdb@&taadavd Thstmggﬁoa%nrﬂdvqa&atex

10152 F'D o T8 a6 et B0 B pdeRied With B8 sidFeatlos dgSoribed in ASTM

D1076-02 Standard specification values for commercially available Type 1 and Type 2

Hevea latex Tests are also performed in accordance with the methods disclosed herein for
guayule latex for Total Solids Content (%); Dry Rubber Content (%); Total Alkalinity, KOH
as % Latex; Viscosity; Sludge Content; Coagulum Content; KOH number; pH; Mechanical
Stability; Copper (ppm) and Manganese (ppm); Density (Mg/m®); Protein Content, and
Volatile Fatty Acids according to the methods disclosed above. Tables 11 and 12 show
actual specific data for Guayule latex samples tested according to the disclosed method. In
Table 11, the guayule latex sample tested was processed by centrifugation and creaming.

However, Table 12 illustrates experimental results for guayule latex samples that were (1)
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fl ask,

along with 5 cnB O H2SO4 (2 + 5),
swirled to m x.
wo boogusdsed t for a period of 15 m nutes or
starting a series of tests.
nptied by siphon action by ventin

centrﬂiggﬁb palyond (@heentrifiiged

that R KO- e REE L e
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[0153pr essupe sh@wﬁ RPTHbIENE, gu"a[v&re l@ﬂ@ﬂﬂb@bnstﬁmi do af_lahw'lﬂé&ﬂts to Type
0 st
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gr amNayeqpiEgesnt 54
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lhé k) B0naxs equal

t@1Q% a3 cm of

0.004

Coafunluirg vedilshg &4 ur

N [@.058% magm of H2

S@05%mehx10 is e

ualno2 o

KO @mbér Cm al 1 g

uQLgo mhe val ue g (/g madependent

gDt he

pH L Ol dl SOI I US

qg
o I

o Bif

0'1e epEUUU

?MF I\S%J{éhﬁ%néﬂt e

PN

TAFX,

Uul. IICCU

c%'@é@amea

N

S in
llm,

R e T

||\,a

Stra

R @ PP

is calcul at ed

as e neRddws =

Copppreipem) DRC = perubdat)age of dry| multhiser

of serl

129 sec. @ 43%
S(g

( 1®ppm nEREIW([ . 0

cont ent

P X 2)
bf 48he

| at ex,

and 1. Q2 8 gpnh hexxgpeci fi
Marfahes(ppif6] TabitbedO

C Yppuiniax (dv t he
rubber)

0.7

Magnesium (ppm)

No requirement

No requirement

24

Density (Mg/m3)

No requirement

No requirement

0.95

Color

No pronounced blue
or grey

No pronounced blue
or grey

Off-white

Odor

No putrifactive odor

No putrifactive odor

Ammonia

Table 11
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[0147] Exanple 18. Method for Measuring Boric Acid in
a Non- v Latex Product Lattices That Contain a Boric
wa@\eood/1BRi3eser vati ve Agent [0148] To neasure borPCT/@is10d6/018906
content in guayule latex, a quantity of I atex
contai ning approximately 0.02 g boric acid is adjusted
[0155{ o pH 7.5 at whi ch boric aci d exists substantially in

lIIU UIIUI SoUUT U I lUI q UUU III l
SR R DR T M

n saw:tles n the LQW&PI’HFIBC s 110#&19 tt od Lafex Produgt) Latex Product

falls. Boric dcid is deter [fengtifigesrandie amount of| Centrifuged
Fina |Bratéssingfitep €d Cmu‘n‘ngeﬂ el t h€rpaimed t heCeatrifuged | 4l Creamed

TotanSoﬁHQ@bnﬁeﬁ{ ud. percen e (mass bdsis) of borfc
(%yacid in the Iate&8 s calcu %éfﬁ) as fol Ifovw#-9Boric lacPH0

G B X WVrvrwhere— M=ot e gf —theNaOH
DryR'x!er‘éx)ContB = [vo#lube of NapHS58d ution rleqdii.ded to 53.0

0
(/)r act oarno thao n n-F +hg Iafg t o 7 BN &m Qnrl M-—= rdac-c-
LA 4 A ) ~J I

A4

TodJiotG o Joe
peco.n@n in gramg.4o[ 0149] EX&ITP(be 19. 0.40
KOWws o liate’r Medsur i ng Precision and Biad In Testing a

Vis¢usity @#3%a Latlex,Product [p1 The prdcisign of ea
TSQ,ept net hod i S e%@)lbmat ed f olr%n%]é)n i nt er-|l aboratory %0'0

Sluddeldi¥ight o4 hreq different natuipaly rubber| lattices ffron.o7

CoabRIEA wiighth | NSt 5 and thefl exlgpapor atgd 1or guaygLe 0.02
pH ' I cll ex Goayut g | l:l BX testThy 5P g 1] et 13.0

Sl

P | o o nf araant o or
eﬁ'ﬁj‘; I"‘l@.htﬂ 0151])0 Bxampl e POso0ResUl t's cf 1@4gyul e | 6000

ng for Non-Hevea | atex [F1'§9] TIests lAre
COP@élrﬁmrTﬁed in dccordance with 6K procedures descrilbed6.0

Mangandss{ppi) 076-|02 St andard $pedidfi cati or] val ues for 6.0

DenSRY LG | Y aval(bgllxbe Type loaso Type [2 F@yﬁﬁ latlex 0.960

[ests are ats ~ATCE —
Coleret hods di scl osgg here| n f @egﬁ;gg/ufe IatSX ?VH{ ot O white,

Aol v AdAe Caont ant f‘r\nf ont Tr\t Al belge
Ot

U T UO NAJTTU T I\/’ I_II y I\ TooTTe LAY J
Odopl kal inity, K dérLat ex N’d) eesi ty; SM}Efjg%n‘@:gnt o Alild smell
Coagul um Cont dnt ; KOH nunher; pH; Mech nPEgpmonia of ammonia

Stability; Copper (ppn) ahRabléhhganese (ppn); Density

My/ nB); Prt'n ni.en Vol a Fat,t '
10156} ¢ cor di ?h‘e lfﬁgl‘h gE&ﬁS& %%3@8%33 d#%BAﬁJ’s?%s'i"wry Assay
D57lgqqst112gﬁﬁqw,layeu@dl,§ﬁgm fic data for Guayul e | atex

| es tested according to the disclosed nethod. In

[0157TagFe Pamplaseotdaiay glaves aadg foanprayulelgtesroasighed and measured,
and chtr Cﬁfo%%%uff? &{%%crc I\’Jlﬁlgﬁ E&?ac%@dE%{rsﬁfynqg ge M’Eevdefor 2I hours with

at es experi merit a

constdratagiatimng 263 +1-5at mI\H]OemI\/llﬁ:MBphdte buffadd ealine aaﬁd)H &ﬁ 7.4 (PBS) at
an ex&%{gglltrg liqu %E 5: égg]ll %utefer grgm slr%%le? Tﬁe ?ltgxoex%rggt\l\g cterllqtnﬁlged to remove
particulates and then assayed using ELISA inhibition assays using ASTM D6499 Standard
protocols, Modified Lowry Assays using ASTM D5712 Standard protocols, and background
subtraction techniques using ASTM D5712 Standard protocols.

[0158] For the ELISA Inhibition assay, the sample is assayed using seven 2-fold
dilution series in duplicate series, and then run according to standard ASTM D6499
protocols. The resulting data are calculated by using latex protein extracted from non-
compounded ammoniated latex as a reference, and the data are expressed as antigenic latex

protein in micrograms/gram of sample and micrograms/dm?.
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that were (1) KOH buffered and (2) ammoni ated. [0153]

As shown in Table 11, guayul e | atex denonstrates
wae@oeowpas@ahl e results to Type 1 and Type 2 HeveaPtHUS2006/018906

for Total Solids Content (% ; Dry Rubber Content (%;

Tot al kalinity.. as % latex;, Viscqsity; Sludge, .
(01595t .en.ll‘%\lf)r C%Sgh%%ﬁﬁ%ﬁt%w; ASERY ’nﬁl?’ﬁﬁeér?x ™ BEE ri%{ﬁa@é?ted with
deoxyéﬁ@bﬂemi&%loéé@ﬁ@%ci@ﬁswﬁs eacid)efsdsperddeB/ MBNaOM Qind then

and Odor. As shown in Table 12, guayule latex with
tested ugingosiandsd ASTM A0 7ddrigpiogols o Mwssanipdassare agsgyed using four 2-fold

seial PRGN, inthpficfl] o SRR 1 il fod Mg byBRfpHLRT 0 roference

standdrd apgihet B resBRBigl data, @kpretse®An Aficyrabi4R0tebiidniybgishbwa in Table
Lowy Assay D5712 Testing for Non-Hevea Latex [0157]

13. Sanpl es of l|atex gloves made from guayule | atex are

[Olﬁﬂmsi ghed and neasured, and cut to allow buffer contact
ith all surfaces. Extraction is perfornmed for 2 hours

Replidaten| Sanpleant Eagadtal ilowratAs@dy t+/Subface | TOEl Pivtein | Total Protein
phosphméighbuf Veluak $abhéwdtation| ptAed 1.CorcERtioat| Guhcentration
extraction natigof | 5: {udm) butffer/ gram sasehs) - | Thqug/em)
lat ex extragt pggcentrifuged tp renove pahjifpul atj€s \ean

coaa tn Sgay UST g ELIr SA T TN grdTanm—as S UST g

Trial STM 0329’3 $t an prot ocol s, | Moditi gd Loalr&llil/ Asgays <41

Trialdsi ng ASBEM D57163 St andaBélowr ot pcalisy gnd bagkground <41
subtraction |t echni quesddasdtio ABTM D5712 St andard

Trial® OTPCqlhS [[0155% T ThEowLT SA Ty DI[TT oN_gfsay,| the4g
sanp| e is agsayed usi n&s&%ﬁn 2-fold dilution serjies
r—dupttcate—sertes; - fuf—according—to

atro—+1 Tlll
standard ASTM D6499 pr ot o%g’l%.‘ The resulting data are

[0161Fal cul atagidud¥mbbiingntAabL thePinObiitich &¥tdeledRd dH098in the Detailed
nonconmpounded ammoni ated | atex as a reference, and_ the

Descripfiog. arVhids shesssdescrptionst digestlyc dessrib the pbeve qmpodiments, it is
- | i ] ./ .
e 005 RS SR 520 B SRR o lions to e

specifir enbglitnahts dhowh hndléescyibdibhatia/ tAnycshoh amdeidations or variations that
i d/ phosphot stic.acid, re-suspended. i OH and
fal il 06 RO AR G G0 cSEuions e HBSIcRRg b Tishled aren a7l Unless
speciffRNR! Kie® i€ i IRANRE N B tHeOWvedofsOltdt SRS WdtdsdhddbhRB& in the
In duplicate, and the results are cal cul ated using

specifooaatibh and nlaiss bé giver ther @dinerysdnslnatansforaghinestingtio those of ordinary
expressed in mcrograns protein/dng,

s R
[0162] The foregoing description of a preferred embodiment and best mode of the
invention known to the applicant at this time of filing the application has been presented and
is intended for the purposes of illustration and description. It is not intended to be exhaustive
nor limit the invention to the precise form disclosed and many modifications and variations
are possible in the light of the above teachings. The embodiment was chosen and described
in order to best explain the principles of the invention and its practical application and to
enable others skilled in the art to best utilize the invention in various embodiments and with
various modifications as are suited to the particular use contemplated. Therefore, it is
intended that the invention not be limited to the particular embodiments disclosed for

carrying out the invention.
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13. [0160] Table 13 [0161] Various enbodi nents of the
i nvention are described above in the Detail ed
wemensgtd on. Whil e these descriptions direct!|BCT/US2006/018906
descri be the above enbodi nents, it is understood that
those skilled in the art nmay conceive nodifications
and/or variations to the@pgdMSic enbodi nents shown
What ancﬁlaid%acr_i bed herein. Any such nodifications or
Var TArTofs that fall within the purview of this
description are intended to be included therein as
well. Unless specifically noted, it is the intention
L ofr lates profdushcomprisingt t he words and phrases in the
S LAt | > ' | ven: tLhe di_n
D Eeh? Al ol bRk BB OR o PRy plant, the
elastomppt i mafetiel draving) chirdd&ddticT hmcludinggob ndetdastde i ghowrt of Hevea

antigeRigERyR e HEaie Eainels ASH RERES & fotplntpict!Gognt OFtess than
or equaPR) dp%%ﬂi&ﬁte%&lﬁﬁﬁré@lﬁﬁﬁ%ﬁgs &b df 'dhﬂli\‘/?%ﬂt fagx dshBeasured

urposSes of illustration and descri ption. IS not o
accordipg end8IM B5PE2; enth awbstantiel imperteability thwatenyenor iand water liquid.
the precise formdisclosed and many nodificati ons and
variations are possible in the |ight of the above
2. tenehi@gsrodddiof enhnd] Whakine n6eroa: fask idgagplded in
order to best explain the principles of the invention
and its practical application and to enable others
ki ! o 1 Gt L S v on i
3. VeI bhddoriint £ RRabn G Hef Gk HRALLCY cbRoed from o
group &ﬁﬁsiﬁ?igt eftdHeo bl Iﬁe\p‘w,ﬂg@aﬂmlﬁleﬂ b@,h Honb& o Hévelsh.02, Hbev b6.03, Hev
Therefore, it is intended that the inyention not be
b7.01; Hey ¥B82. et BV bil e b Mg RSaElY 89 A HYRIY- f or
carrying out the invention. CLAIMS What is clained is:

1. A latex product, conprising: elastoneric naterial
4.  cOhprlaexnprodudsbef ctiémi e firfhen meludiog-hdaingn thel aaracterigsic of no

|.ast oney i erial,.having characteristics..incl ugdi
detect iR 3HREE Sl Hrree ARt R et an gRPL PispEiine fo A§TOPDe400.
nmeasured according to ASTM D6499; a total protein
content of |ess than or equal to approxinmately two

5. hdhedeex predusgehbelaingdr whemin Be Hpyaietigiic peidns iglude Hev bl,
Hev HAERAZY '“b%dlg@f BRI LS. 010 Hev WYL P ﬁ%@gﬁi‘ﬁd}ﬁv %§F0"1‘”gle€?‘b7.oz, Hev bl1,
I hper neabl | I'ty I"i qui d.

o water vapor and wat er
Hev b12, Hev b5, Hev b8, Hev b9, and Hev b10.

6. The latex product of claim 1, the elastomeric material further including having the
characteristic of a total alkalinity equal to or greater than approximately one tenth of one

percent.

7. The latex product of claim 1, the elastomeric material further including having the

characteristic of no detectable odor.
8. The latex product of claim 1, further including having the characteristic of a

hydrophobic protein to hydrophilic protein ratio equal to or greater than approximately nine

to one.
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2. The latex product of claim1l, wherein the non-Hevea
plant is guayule. 3. The | atex product of claiml,
wok@rasdses he Hevea antigenic protein is sel ect BAI/UfING/618906
group consisting of: Hev bl, Hev b3, Hev b2, Hev b4,
Hev b6.01, Hev b6.02, Hev b6.03, Hev b7.01, Hev b7.02,
9. Heéke Hatexiproduct off daimHéy fusther inslndiyg atHesst i99¢ layed ofidle elastomeric
]nmEﬁQiCI 4. The | atex product of claim1l, further
including having the characteristic of no detectable
anount of any Hevea antigenic proteins as neasured
according to ASTM D6499. 5. The | atex, product of .¢claim,
10.  4Theintereprodusicotiglaiandawherg@rihe aes of ichstomesic Jarierigl comprises a

o] ;
coatingfor 4 Sbpf et CEifp it Vo o Sabud it pidBlot 1P yHected b o growp
consistiag ofi&, Hélew 141€x prddcttdad alslyahetic lafelxeprbditcex product of
claim1, the elastonmeric material further including
having the characteristic of a total alkalinity equa
11.  UPhOTatel PRUGE: dARmAPEvRerdR R HorPRvdde Abh o8hy 8 Gatex product is
. percent. 7. The |atex product of claim1, the
derived|fepsn 8 reblies prasiueing sbediess sdleqted femihe apuhonsigfingad: gopher plant;
. ¢h ISt f no tabl e, odor . _I T
o TS e SRR IR T FSn dsncton
mountaiamati AfefitarCgedinand diyMaddpastinGulied tvitieNaridotall el dlokiet.i ¢
protein ratio equal to or greater than approxi nately
nine to one.9. The latex product of claim1l, further
i ' St t { | : ;
12. | 26 AR rfinct GBS, WY B bor SHRUEARR! SHREAE finthor including
having hecdrefippratioh michdingméyur cfinget eedeptackeonprihsmb @ceguadlé;ngnd being
or. a second | atex product, wherein the second | atex
capableof greringa unathad: f rom a group consisting of: a
Hevea | at ex product and a synthetic |atex product. 11.
The | atex product of claim 10, wherein the non-H v
13.  ndhe daiey ptaluctaofedaipr ¢ dwbereirs theealastmerio matesak foniera portion of a
d.gﬁgducing species, selected fromthe group consisting
medicgt eV Epher pl ant; mariol a; rabbitbrush; mlkweeds;
gol denrods; pal e Indian plantain; Russian dandelion;
mountain mnt; American gernander; Madagascan_ rubber

14.  yilhe latgmgradary ofhepim 4 owhereinithe mudécal dewge py todrséed Gem a group
. Clai m e [ ial f [ -
cons 41 P IS, LUBL o PLShARC TS Sb s s
equiptmente ph asda@s a dispokabibkites dnigacinésinana shigngey acapabheealf a port, a
coyering human hand. X ..
plunger, forceps, a dropper, a stopper, a bandage, a wound dressing, an examination sheet, an
endo-device sheath, a solution bag, a balloon, a thermometer, a spatula, tubing, a binding
agent, a needle cover, a tourniquet, tape, a mask, a stethoscope, a compression band, straps,

an inflation system, a brace, a splint, a cervical collar, and crutches.
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13. The latex product of claim1, wherein the

el astoneric material fornms a portion of a nedical
walewrasa3ed 4. The | atex product of claim 13, wheCEBUR2006€18906

medi cal device is selected froma group consisting of:

a glove, a catheter, nedical adhesive, a wound

15.  cAreethpdafidentifyingsy lates myodust with dove gliergamipity, camprsiagy

a . inge, a

o RRAER B o B Bk ALl N0, e

adatapethe prdsamdage absened wida diezai agigeaic prodeinh niat thensample

heet, an endo-devi ce sheath, a solution bag, a

accor‘ﬁ%t%%ﬁ',l‘wgﬁ%gﬁnonet er, a spatula, tubing, a binding

a . ; .

<R vricg (R A Shoicfit I B hacclkBRELo ASTRFDST R and

syetcenning thatathe sampleias idw aHengemorfycwhencmd Havea amtigenic protein is

G S ) e 58, 2 S R RAElp g
microffaff¥igel Brahb dryRFdsiGdtef Or 1 dentification; detecting

he presence or abSence of a Hevea antigenic protein
in the sanple according to ASTM D6499; neasuring the

t tein. i | C i
16, pEh@nellTeliint Wkckik R R BRI RYtkbtef B a group
consisﬁhg&ffgﬂgoiﬁly H\ﬂgebﬁ,ri@evll-lbﬂ,eHe‘albﬂj gleni b, (i, d}@i 56.03, Hev b6.03, Hev
t ect nd the total protejn_ count is s than or
b7-01§§%\>7-§% @‘?5’3?]0& H%gé%ﬁ?%i Hfﬁ&gegeﬁbg’r*’é@ﬁ%ﬁ’s}’ 1:ber gram
of dry weight |atex. 16. The nmethod of claim 15,
wherein the Hevea antigenic protein is selected froma

17. gifbemationkofstlaing 1 Hf furthigvinbludingieletdoBng Hevproencéew alizénce of a set

Hev b. d., v. b6. 02 v b6..03, Hev b7.02,
of Heyi@\rfiefiiy pRig o Feisnisy aseoreiiago i TROHS. "ot riw
bl O. 17. The nethod of claim 15, further including
detecting the presence or absence of a set of Hevea
18.  afhe geathad pf deigi hg elereindbaisat of dfever antiggnicoragiincludes two or
499, 18 .. The, met hod qf. claim 17. wher.ein t .0f
more pfeenentiipisant Pl BiRGieR i b lo SR BTG AR b3, Hev
b2, HanbigHBY G610 HR 6. (26 IFRG 50T, W 161, J1eUP7.0DHew bl NNdHev b12,
of ;. Hev bl, Hev b3, Hev b2, Hev b4, Hev b.d, Hev
Hev bgsHep b8 1idev bl and Hepdl0h7. 01, Hev b7.02, Hev bll, Hev
bl 2, Hev b5, Hev b8, Hev b9, and Hev bl O 19. The
nmet hod of claim 15, further including neasuring a
19.  h{ltie opbthbd cofpclaingi 15, tfartherdinohidind eeaswing a nalropdobic protein to
hydrohfig PURRKS 40 (L1 B IRY BEDOPInE Td, B Rpgle has 1o allergencity
when NRET BRI FHOBIP hRSEh Nto" By diBphific §BRIn tRiPNs HBAL & of NAater than

approximately nine to one.

20.  The method of claim 15, further including determining total alkalinity of the sample;
and determining that the sample has low allergencity when the total alkalinity is greater than

or equal to approximately one tenth of one percent.
21.  The method of claim 15, further including detecting the presence or absence of odor

emanating from the sample; determining that the sample has low allergencity when there is

no detectable odor emanating from the sample.
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approximately nine to one. 20. The nmethod of claim 15,
further including determning total alkalinity of the
wa apliagdeeand determ ning that the sanpl e has | BE@T/US2006/018906
all ergencity when the total alkalinity is greater than
or equal to approximately one tenth of one percent.
22. 24 latgyprofech eempfisiegai m 15, further incl udi ng

S50 A EFBNE GRS, B BPSFRES Bl MIEBIINE ATy v

charactdriseicg ermhhdmg \ﬂoedibtédmﬂﬂe atrdun oflat Heteabdrei ge@ie rproteln as measured

emanating fromthe lLe.22. A | atex produc
accorde%&é%? D649% ayfola P < RO s Jb"Bé’rr ea%%l tQ apprp¥ighately two
hundréﬂ ﬁie?g,{' am bf €v¥1 { af@xha%vm@é%’qéehaarc@&hﬁ{g‘ RIAGBM D5712;
etecta nmount of vea antigenic

and subsmntealmnpmnmhﬂmy eﬂwaaer:mpdr aigl wateAKTUID6499; a t ot al
protein content of |less than or equal to approxi mately
two hundred m crograns per gram of dry weight |atex as
23.  Aghser eshpresieg:di ng to ASTM D5712; and substanti al

PR S 0 e A s s
recept&él@f hid %iﬂgoe%ﬂaBQ yeli 'cHQe n%uﬁ }fdn{%eflaﬂcﬁ CRRt FRbRH tlﬁ: elastomeric

humb receptacl e; and bel capabl e of covering a
matenhh nampnmsomubherddmdeﬁmmtmguanéspmmhe alastasnérad material having

ri ses. r.ubber d d fro ul e.pl ant, the
characi R EARIEORE AGFHE) RS B S oG PRl opeeiies gnessured
accordifg SeASTHVEDb2ORMMYAL pateifrievantaTlésg EitinCorfdg0ilad ﬁp}ﬁ‘émmately two
measur ed accor di ng to ASTM D6499; a total protein
hundredy AH@AEragYs Nes gxam 9 Ao weight latex & BmpEL aeaeiding towdSTM DS712;

“’Hdé% %%Fg f dry weight |atex as
and i asur ed w&@i’%@%@%"?@{‘i{g 5%712; and inperneability
to pathogenic human viruses. 24. A catheter,

d{gng i Si ch el astoneric material conprising rubber
B8 %§uayul e pl ant, the el astoneric materi al

r@é/s‘té}ﬁer?@ﬁ‘fa%taﬁédrﬁﬁﬂ fd'BBEﬂ@érﬂﬂd Rt 8 1RGHab peand 'T:Hé‘ Rlastomeric
of Hevea antigenic protein as neasured according t

materjaBSITANIMS Mactanstms anhchpimg 8 detecableramapht béé(svetamrmg@rnc protein as

equal t ndr d mc gram
measuit Qpopfisoi ACIRE, Do lciroiin GBIRE oF e 0 Bl to
approﬁ%?aléiy RO ‘ﬁuﬁ&i@& tm'ﬂBIto é ﬁ'@%feﬂ‘ﬁ bty $VM1gh91aMta@,rméh§ﬁ@ﬂ according
wat er devi ce capabl e of preventing a
to ASTEMTH@VI% pad ﬁuqbsltmmal‘ @nermﬁablhig te watenvaoragg water liquid.
conpri si ng:

25. A device capable of preventing a mammal sperm from fertilizing a mammal egg,
comprising:

a barrier comprising elastomeric material, the elastomeric material comprising rubber
derived from a guayule plant, the elastomeric material having characteristics including no
detectable amount of Hevea antigenic protein as measured according to ASTM D6499; a total
protein content of less than or equal to approximately two hundred micrograms per gram of
dry weight latex as measured according to ASTM D5712; and impermeability to sperm of a

mammal,

26. The device of claim 25, wherein the barrier is selected from the group consisting of: a

male condom, a female condom, a sponge, a cervical cap, and a diaphragm.
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a barrier conprising elastoneric material, the
el astoneric material conprising rubber derived froma
wa@eayubasepl ant, the elastoneric material havi nBCT/US2006/018906
characteristics including no detectable anount of
Hevea antigenic protein as neasured according to ASTM
D6499; a total protein content of |ess than or equal
0 imately two hundred microgranms per gram of
27. %f§ﬁ§£?%ﬁt&$%W%iﬁ%s measured according to ASTM D5712;
éliforhefe rbedial bohpridiae subtdermdedived fradndlouaytfe plbAE the elastomeric
device of claim 25, wherein the barrier is selected .
materraf E’W{l&@ Yreeristics daglading go getectgblgamouat aliHRyeaantighgip protein as
meastr&D 3RM3:dfh oS RO AGEM aD@@fQV'aC?titalcﬁl%’teiﬁ%n?eng'o@ﬂ@fsa%zgr equal to
A dental dam conprising: elastoneric materia
approxiompelyy $wo dundsed enicebgramsepkr fgramoé dguavighelapixaastmedstned according

| erial having.characteristics includjng
to ASTAFRis7 LE bl s et ribes ARG Ehet apf St e
measured according to ASTM D6499; a total protein
content of less than or equal to approxinmately two

28.  hédneimddmatempdsiagrs per gram of dry weight |atex as

nmeasu accordin 0 _AST 712; and.subst ant i.al .
e D el 2 isn o8 Ried B e il eing o protrusion
includif 4R hteSONRUrRE RAd 22 &X@hor RaMhet) whetéh lthe Body) RSQEN®RRE of an
and an open end, the wall defining a protrusion )
elastomegi uamategiabufomprising orubber Hedeedafignnre aneaile alangy the glastomeric
materi’é('i1 ?!n%hg chﬁgctgﬁgjt}’cs'iﬁclﬁcﬁgg hb %lggcﬁfnles?ﬁl?o%?gf 25 a‘?qtigem’c protein as
mat erial” conprising rubber derived froma guayu
measypbdiniccortiing & AITMED6499 8 eotalabrdicin i codtenb afaless thant o gqual to
i hcl udi ng . no_ det ectabl e anmount qf Heve ntigenic i
apProgimat Vﬁwgémﬁéfégamé@gé?eweai%np dnswRA f@%; asgneagpiel according

to ASPMPDBY 2. GRRiSBEmRbbIRF R pﬂal'ﬂﬂ%eﬁ% hEfHAR vith§esaPpPr oxi mat el y
two hundred m crograns per gram of dry weight |atex as
nmeasured according to ASTM D5712; and inperneability
t o pat hogeni ¢ human viruses.

42



