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ILON OF NI TROSAM NEFREE SI LI CONE ARTI CLES The present invention /. _
relates to production of nitrosanine-free silicone articles. Mre %77/ ‘~"f3';
particutarly, it is concerned with production of nitrosam ne-free silicone '
articles by neans of post baking in an atnosphere substantially oxygen
free. 5 Backgrourd of the Invention Several reports
have been published describing the presence of volatile N-nitrosamnes in
various rubber pro@ROBUCHOMNOEMNMTROSAMINEZREE $SHICONEARTICGLES
vol atile N-nitrosam nes in baby bottle rubber nipples and the possible
m gration of these conpounds .into infant 10 formul a was pronpted by a
report of Preussmann et a.preseAffientiSh refdi@fo preduction 'Y niteSsamide/frec ATET | Can
Chemi cal Society, Washington, DC, p.217. A method was described for the
estimation of vol asilicengvarticles, daseripagiculasly; iteis cantssned wigh psedustion o6 es

bottles. In study of rubber.15 .. i ppd fr ,
N- ni t r osodi net hyl aﬁftﬁ%s?we' Flgg?)rgei g@ﬁ&?é’% 'ﬁgngn%g I@ﬁﬁ@?@é%?‘é&%‘?ﬁ?ﬂ‘?&‘%r e
determ ned by gas glhstimiangos ,fregi ng a thermal energy anal yser, and

their presence was confirnmed by mass spectronetry with average |evels of
i ndi vi dual ni frosani nes rangi ng f Baekground ofghe Jprentigten t he ni ppl es were
20 sterilized in a c | L i . - WM ) I nf ant
formula the three nit ro?é%&ﬁfe{éegﬁqﬂgp géegé&%nrél gilfi%%wlggté%?{%ﬁl{ng? %Et oring a
bottle of milk w tKoRtile Nositrostinfiféscini various @sbbien prddutst Phdpresént rconesrn
tenperature or overnight in a refrigerator after sterili Z%toi nquﬁgsulted I n
an 8- 13% aver age i #bpwdhe orenrrange of vplalile Nriutrosaqnines in; haby Hg" e t he
ml k. On repeated agﬁdetrh'l' ' : [ ' intd? antities of
nitrosam nes m gr a?’?prﬂ:ljeﬁ nto lF’rip0 : 1?8'%#%%@3? tﬁ%%f’g‘?gg'g‘g 1|nne{§lfésﬂt{|eadi ly, but
after seven stloril ifamhulameas prompieddy aesporeofePrevssiriann eqdl.| (198¢) dm.abl e i n
e N Lrosam e ] ! Sy 8ol 192 Aokt BhEhical 8BLES, Hkington, D,
p.217.
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A method was described for the estimation of volatile N-

nitrosamines in the rubber nipples of babies bottles. In study of rubber

15  nipples from one manufacturer, N-nitrosodimethylamine, N-
nitrosodiethylamine and N-nitrosopiperidine were determined by gas
chromatography, using a thermal energy analyser, and their presence was .
confirmed by mass spectrometry with average levels of individual -
nitrosamines ranging from 22 to 281 ppb. When the nipples were

20 sterilized in a conventional sterilizer together with milk or infant formula
the three nitrosamines migrated into the milk or formula. Storing a bottle
of milk with a rubber nipple inverted in it for 2 hr at room temperature or
overnight in a refrigerator after sterilization resulted in an 8-13% average
increase in the nitrosamine levels migrating into the milk. On repeated

25 sterilization of a single nipple, the quantities of nitrosamines migrating
into milk from rubber nipples declined steadily, but after seven
sterilizations, nitrosamines were still readily detectable in the milk.
Nitrosamine levels were higher in rubber nipples after sterilization,
indicating the presence of nitrosamine precursors in the nipples. No

30 nitrosamines were found in raw, ‘uncured rubber. Chemical accelerators



I ndicating the presence of nitrosam ne precursors in the nipples. No 30
ni-trosam nes were found in raw, uncured rubber. Chem cal accelerators 2
and ,stabilizers added during the vul cani zati on process are the source of
the am ne precursors in rubber nipples. On January 1, 1984, the U S. Food
and Drug Adm nistration (hereinafter "FDA") established an action |evel of
60 ppb total N 5 nitrosam nes in rubber nipples. The action |evel was

reduced to 10 pp 1887 RV ted
on the FDA dichl g‘r‘gﬁe ane égtaregc_t | oﬂgﬁhef.ﬁgiégpga% gt%?%%%ﬁ%f%?é?

N-ni trosani nes i Hemine,precuesars il eubberypples. Fol | owi ng di chl or omet hane

g?’(]f’ (r)ﬁg:i ggpépwyn{t;?ﬁgpﬂ}%ﬁﬁ& l'nwygéug'?oggi%@waéﬁdn : .uh'Tﬁ%%te rubber
ni ppl e sampl es r 8%5*??’%8@" Sftégaﬂ?@ %SF@Q%EFVqu 688 Itaﬁg&'ti ng '

| aborat ori es.5 Al hitsesapiines irereblpriipphs. (Iheaittiohdevelowas rddureddod0 ites

of " cut-up rubber nippl e tned from manufacturers in the United States.
Recoveri es of thgngﬁﬁ‘éﬁaﬁq?gg' standard (N-nitrosodipropyl am ne) at

approxi mately 20 ppb Axcuilabotative stfadyowasosndited o the HDA dichlotametiane
From 10 to 20 pricrrdla et ot datEaRnine Yolaude riflrotiales W BARD ol °
| ess than 75% werubberaiipples. (FDIHioss;ihg dichiosgmethanedxitractine, NeifmosamifRaD,
oD, Val e wor o e Apterinéd by e chibrliflnply ARRal By amaliis 47, 07
anal yti cal technP#issef blisdduplicate rubbarinipple samples representing b dotstwenge | ow
ppb level, e.qg.,ardly2é@byn 1 dbllabefatirly) aboeitaeiésh 2] afpled Wadreqsbrabhi ci al
Fpst action Tor S bt b o g tobioaiid S Ntk FRBM AgpudsbeaRid ot
r ubber eq p P upp e .
from manufacturers in the United States. Recoveries of the internal
15  standard (N-nitrosodipropylamine) at approximately 20 ppb ranged from
10 to 120%. Reproducibility relative standard deviations (RSD) were
between 35 and 45% for N-nitrosamine levels from 10 to 20 ppb.
However, when data from laboratories with recoveries less than 75% were .
excluded (this is now specified in the method), RSD, values were between
20 11 and 32% for N-nitrosamine levels from 6 to 26 ppb. Values were
consistent with or better than those reported for other analytical
techniques designed to quantitate trace contaminants at the low ppb level,
e.g., aflatoxin in food. The method has been adopted official first action
for the quantitation of volatile N-nitrosamines in baby bottle rubber
25 nipples. See Gas Chromatographic-Thermal Energy Analysis Method for
Determination of Volatile N-Nitrosamines in Baby Bottle Rubber Nipples:
Collaborative Study, by Gray & Stachiw, J. Assoc. Off. Anal. Chem. (1987)
70, March Issue. " |
Although research in the rubber industry has been devoted to
30 lowering or eliminating nitrosamines, none of these studies have included
silicone rubber materials. Silicone elastomeric compositions, in contrast to
synthetic rubber compounds, are usually prepared from a vinyl-
containing polydiorganosiloxane, an organohydrogensilicone crosslinker,
and a platinum catalyst. The compositions of this type are desirable for



25 ni ppl es. See Gas Chromat ogr aphi c- Thermal Energy Anal ysis Method for
Determ nation of Volatile N-Nitrosam nes in Baby Bottle Rubber Nipples:

Col l.aborative Study, by Gray & Stachiw, J. Assoc. O f. Anal. Chem (1987)
70, March Issue. Although research in the rugber i ndustry has been devot ed
to 30 'lowering or elimnating nitrosam nes,~none of these studies have

i ncl uded silicone rubber materials. Silicone elastoneric conpositions, in

trast t thetic rubb ds, | d f i nyl -
cont ai ni g pol yciTHARASPRE EREITNS: ¥ siyavbiads ¥Y-ebomictr o S6eY faer | and

a pl ati num cat al yare #hwom tpmpetatansonit elavated \tpm peratudess i Tl earf be 3

many reasons. For ] Jcts.  The an _cure at
roomtenperature Stérmg%&gF%v%é%?‘tag%grp%h{%g;ﬁéé’yﬁﬁg 0y aaoﬁa‘i%fé“(ﬁnf or !
storage at room catalstinbibitdsy And. theycan beanade friom highandiew yiscosity
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Th It utjli t.s that I h t hat
Lhey are easily pusasty thaythey aregativcpumpable orextrudabla as 2eell shava st
These conposi ti oraratine. (Tlasedenpusitions d156 provideasiredreilitonb ietdstérhers
characterized by _hi. [ t ' dyr o er.. ross-1inked silicone
polymers with t hé"l’%gggﬁ F@%&%@o@ %%h #fﬁ'lﬁ c*l‘}ﬁﬁrdg”ffm‘b ¢ti ons have

| ow t ensil e strengt hs Cross-linked isilidonepaidy meoswith theinparticulayly law er s can

LT ) ettt gt Ol flhe
tensil e strengt haddiion obreipfarcing fillers zaphigh-strength siligene palymetsdaosity i s
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MPa. At the same time, viscosity is considerably increased because fumed
15  silicas have a strong thickening effect. This effect is caused by formation
of agglomerates of the primary silica particles. These agglomerates build
a three-dimensional network (tertiary structure) via hydrogen bonds so
that the bulk density of the fumed silica is only about 50 g/1. To produce
a mixture of 40 parts silica, in 100 parts polymer therefore requires
20 addition of 8 volume parts of filler for 1 volume part of polymer. These
ratios clearly indicate the necessity of using treating agents which reduce
interactions between filler agglomerates as much as possible. The most
effective and most commonly used treating agents is
hexamethyldisilazane (hereinaftef "HMDZ"). The fillers treated with
25 HMDZ have a considerably reduced thickening effect and therefore are
particularly suitable for the use in liquid silicone rubbers.

Since silicone elastomer are entirely different polymers, these
silicones became leading candidates to replace the synthetic rubber
compounds, Analysis of the cured silicone elastomers showed no

30 presence of nitrosamines. However, to applicants' surprise, upon post-
baking as required by FDA, the presence of nitrosamines was detected.
For silicones to serve these FDA regulated markets, a method of removing
the nitrosamines must be found. '

s



a three-dinensional network (tertiary structure) via hydrogen bonds so that
the bulk density of the funed silica is.only about 50 g/l. To produce a

m xture of 40 parts silica, in 100 parts polyner therefore requires 20
addition of 8 volunme parts of filler for 1 voftume part of polyner. These
ratios clearly indicate the necessity of using treating agents which reduce
I nteractions between filler agglonerates as nuch as possi bl e. The npst
effective and nost commonly used tr SammgragétheIneertiomnet hyl di si | azane

(hereinafter "HVDZ"). Fﬁpﬁ i | tVPL el :
consi derably reduced thic rél‘llgl h?é?%g?tggﬁ%%te oerne, are _par???%ﬁgraﬂ/ng
suitabl e for the udiwosamineyfred siliconeaaticles mrhich comprises mixingdidd Bnykt oner

are entirely diff %ﬁfmfugfgr %ik‘%g?pomﬂaaaﬁé;l(‘eﬁ; oil2sn hgeaR diRAEhSYCI HIRr dakes

to replace the_syntghet ] conmpounds, Anal ysi$ of the cured silicone
el astoners shoded (t?é aggtalyhr amaun ¢fn plabinyghgrou mefpgompoundhondp| i cant s

S!J{ prise, upon |003>vetm:bialbéI asclizap@sf pflﬁhg&ﬂem{ixﬁm,inhhfﬁamF Aphexfe.l o :
ni trosam nes was detec . _Eor .silicope sar.ve S€ . requl at e
markets, a nethod of r?ﬁﬁﬁrﬁﬁc#ﬁﬁatﬂﬁBlééﬁ?ﬁ%g“ﬁ{&‘fe’ﬁ’é’"fﬁgﬂﬂ?fg“ tSeSum*rary
of the Invention Hisowvery tiatdf theepostybakiwg s @asHed outiraniatmospherehod f or
maki ng nitrosam ne: Shil,i | | ' ] 1 ) Vvinyl -
cont ai ni ng or ano%b‘?’%‘gﬁf‘gygﬁé‘%ﬁ?‘t&s&r %‘%%ﬁ%ﬁ??g@gﬁ%ﬁ%@l& %@eﬁaf‘l | er and

5 (D a catgfl)yt indtresamine.of a pl ati num group net-al conpound or a
peroxi de, and post baking the npytiiéd Els@xgpﬁaﬁr&tﬁgqﬂ§mﬁﬁﬁ' The critical
ased” on the di

feature that led to this inventiron IS b t] I scovery that if the
post baking is carried CRmPpReni{A)k thepinwl<ontainingArganppolysilgranesy ee, the

resul tant part is gapBfdIRPhadh hischbsie® offrom 35,000 to 1,000,000 centipoise at 25°C. The
preferred vinyl-containing organopolysiloxanes are be vinyl-stopped

15  polymer having the general formula MVID,MV1, vinyl-on-chain
copolymers such as MDVi, Dy M, vinyl-stopped, vinyl-on-chain
copolymers such as MVliDViVMVi, vinyl and trimethylisilyl -stopped
copolymers such as MD,MVi, or a mixture thereof, wherein Vi represents
a vinyl radical, M represents a trimethylsiloxy radical, MVi represents

20 dimethylvinylsiloxy, D is dimethylsiloxy. Such polymers are taught by
U.S. Patent Nos 5,082,886, 4,340709, 3,884,866 issued to Jeram et al., U.S.
Patent No. 5,331,075 issued to Sumpter et al., U.S. Patent No. 4,162,234
issued to Lee et al., U.S. Patent No. 4,382,057 issued to Tolentino, and U.S.

_ Patent No. 4,427,801 issued to Sweet, hereby incorporated by reference.

25 Component (B), the silicon hydride siloxane or silicon hydride
siloxane fluid used in the invention can have about 0.04 to about 1.4% by
weight of chemically combined hydrogen attached to silicon. One form of
the silicon hydride siloxane is a "coupler" having the formula, '



10 nitrosam ne. Detailed Description of the Invention Conponent (A), the
vi nyl - cont ai ni ng or ganopol ysi | oxanes, generally has a viscosity of from
5,000 to 1,000,000 centi poi se at [err].'The preferred vinyl-containing

or ganopol ysi | oxanes are be vinyl-stopped 15 5 pol yner havi ng the general
formula [err] vinyl-on-chain copolynmers such as [err] vinyl-on-chain

copol yners such as [err] vinyl and trinethylsilyl -stopped copolyners such
as [err]tor at m X%He?ei.- Rﬂlqg S&ibcted TR6 M @1 di@ﬂ%\&i@ﬂﬁh\'@ro‘tamdn radidat&free ¥
represents a trinmefhylsiloxy radica e

di met hyl vi nyl si | oRle ?‘-'!!?P§S§PH¥!‘?R/F§‘F1I%‘§)?“ ‘gg%‘? S'GIV%? Yalyesufficiept to,, | s
Pat ent Nos 5, 082, 8févidé tRé Ocdifpied, With aB¢6cositysfd toc50Dasentipoisesiat 25¢C Sind

Patent No. 5, 331, 75| npt er 4

i ssued to Lee et %gg%g&&eh&f“? ?gghﬁgﬁ%§gu@a{°ﬁa{%&en@&g&l§%
U.S. Patent Ncﬁ 4uﬁﬂ.§’,,lﬁ3éd|msthmdotai rﬁnleebf chm\maMV|q¢mbtpedatleuv fapits in the
ref erence. 8 lk{,ﬁ)n g, silicon hydride siloxane or silicon
hydri de sil oxane ?'llw |nvent|on can have about 0.04. to about
1. 4% by wei ght of cheni%adﬂ}h%%mﬁeﬁ! iegne hydmde couples 9 ? wlai(@ythe one

formof the sili C%cbmwd}ﬁiésd&eaa@mma wWedGAtRe heit AardbRooriganopolysilbrane
[err] 5 where [err] Is see %%gonova ent h¥1 ﬁ'g%%‘d
radicals free of EP@POsItongaf ﬁP&ﬁ i 2 fan m‘é‘cj‘é? CUAN Val ue
suf ficient toQr oyesifs édresistingiedsentiallv iof tize folloseinigtcheafically corhibined units,
centipoises at [err]. and fromabout 3 to 9 nole percent of chain-stopping

- di organohydride siloxy 5 units, based on the total noles of chemcally

conmbined siloxv units in the si I i con hydr"l de siloxane fl uid.
n—slnous
3

chemically combined with SiO2 units, where the R2+H to Si ratio can vary
from 1.0 to 2.7. ‘Silicon hydride resin alsé can have units of the formula,
(Y

|
n-sq,

- l’

15  chemically combined with SiO2 units and (R4)7SiO units, where the
R3+R4+H to Si ratio can vary from 1.2 to 2.7, where R2, R3 and R% are C;.
13 monovalent hydrocarbon radicals free of olefinic unsaturation selected
from R1 radicals.
_ The silicon hydride siloxane fluid also can include linear hydrogen
20 céntaining polysiloxane having the formula,

RS | H , '
R ! | | gnl s
{’ ‘,s N {: {5 : (2)

where RS is a Cj3.13 monovalent hydrocarbon radical free of olefinic
unsaturation, selected from R1 radicals, and p and q are integers having



In addition to the silicone hydride coupler of fornula (1), the silicon
hydri de siloxane fluid used in the heat curable organopol ysil oxane :
conp05|t|ons of the present invention also can include silicon hydride 10
resins consisting essentially of the follow ng chem cally conbined units,
[err] chemically conmbined with [err] units, vihere the [err] to Si ratio can
vary from1.0 to 2.7. Silicon hydride resin also can have units of the
formula, [err] 15 chemcally conmbined with [err] units and [err] units,
where the [err] t wahiesrsufficientivo providé a poldmer havihg/a vishesiey pefrom Besl1000r ]

are [err] 13 nono g@gbon radicals free of ol efinic unsaturation
sel ected from [er\ré?{.l ﬁéﬁ%&’?&r e silicon hydride siloxane fluid also can
i ncl ude |inear hydrogerlnim'mulaarﬂhamwm thei dhensivallh sombinedhenitor nul a,
ort] wnere 1111 deSeribd§80veINIoN! ROIRANANTELP0e URELiRl of 1Rl

olefinic unsaturatlon fro rad

i ntegers having ra@calﬂsstesteshﬁpntmrm ansisting @f qilSYS/mCMOf hée 8
viscosity of fromcdridh ﬂtoﬂﬁos@él{‘&é BRI eftiyl] \;i 1, dtB.; Eﬂ*m!k Pra(d%a@@dct( 2)

ana th charce | co el WLl Ser et iy 1 bt Ak ROVr
al kyl radicals of ef. 1am£hdaahwrh radiimls suchais 303, 3+teifuloropmipyyl , propyl, etc.;
S orat €1 SO A i cxdifng e
3, 3, 3-tri f ul otdpr kppwn wotheprion artcin order toi qtéhe hightepsile strengtdi fer or
extending filler example, a reinforcing filler is incorporated. IDlustrative of the many
reinforcing fillers which can be emploved are titanium dioxide, lithopone,
zinc oxide, zirconium silicate, silica aerogel, iron oxide, diatomaceous
earth, calcium carbonate, fumed silica, silazane treated silica, precipitated
15  silica, glass fibers, magnesium oxide, chromic oxide, zirconium oxide,
aluminum oxide, alpha quartz, calcined clay, asbestos, carbon, graphite,
cork, cotton, synthetic fibers, etc. :
Preferably, the filler is either a fumed or precnpltated silica that has
been treated. The treating process may be done in accordance with the |
20 teachings of U.S. Patent No. 4,529,774 issued to Evans et al., U.S. Patent
No. 3,635,743 issued to Smith, U.S. Patent No. 3,847,848 issued to Beers;
hereby incorporated by reference, Alternatively, and most preferably, the
filler is treated in-situ; that is the untreated silica filler and the treating
agents are added to the silicone elastomer composition separately, and the
25 treatment process is accomplished simultaneously with the mixture of the
filler into the elastomer._ This in-situ process is taught by Evans in U.S.
Patent No. 4,529,774; hereby incorporated by reference.
Alternatively, the fillers can be replaced by the vinyl treated silica
filler of U.S. Patent No. 4,162,243 issued to Lee et al.; and U.S. Patent No.
30 4,427,801 issued to Sweet; hereby incorporated by reference. '
Component (D), the catalyst, is any compound that promotes the
hydrosilation reaction between a silicon hydride and an ethylenically
unsaturated polyorganosiloxane. Typically, it is a precious metal
compound; usually platinum. Such catalysts are well known in the art.



10 known in the prior art. In order to get the high tensile strength, for

exanple, a reinforcing filler is incorporated. Illustrative of the many
rei nforC| ng fillers which can be enpl oyed are titanium dioxide, |ithopone,
zinc oxide, zirconiumsilicate, silica aerogel, iron oxide, diatonmaceous

earth, cal cium carbonate, funed silica, silazane treated silica,
precipitated 1 5 silica, glass fibers, magnesi um oxi de, chrom c oxi de,

Zi rgom um OXIh dte PRéfeficdl dataNsEfaredh mweﬂg UES Ph%éﬁﬂNﬁH\F?“elr@Sﬂl%%??S: 0;
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Patent No. 4062 teiflgetatarEqt iy itCd&irable to ﬁﬂﬁbl{é tie adtiCof tHidQ-atalPst at

heca e yor o rog EmssaRTe R SRR S Rer R b o |
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15  elevated temperature.

One suitable type of platinum catalyst inhibitor is described in U.S.
Patent No. 3,445,420 issued to Kookootsedes et al. which is hereby
incorporated by reference to show certain acetylenic inhibitors and their
use. A preferred class of acetylenic inhibitors are the acetylenic alcohols,

20  especially 2-methyl-3-butvn-2-ol.

: A second type of platinum catalyst inhibitor is described in U.S.
Patent No. 3,989,667 issued to Lee et al. which is hereby incorporated by
reference to show certain olefinic siloxanes, their preparation and their use
as platinum catalyst inhibitors.

25 A third type of platinum catalyst inhibitor is a
polymethylvinylcyclosiloxane having three to six methylvinylsiloxane
units per molecule. : :

The optimum concentration of platinum catalyst inhibitor is that

. which will provide the desired storage stability at ambient temperature

30 without excessively prolonging the time interval required to cure the
compositions at elevated temperatures. This amount will vary widely and
will depend upon the particular inhibitor that is used, the nature and
concentration of platinum-containing catalyst and the nature of the
organohydrogensiloxane. -



3,197,433 and 3, 220,972 issued to Lanoreaux, U. S. Patent Nunbers 3,715, 334
and 3,814,730 issued to Karstedt, and U S. Patent Nunber 4,288, 345 issued
to Ashby et al., hereby incorporated by reference. 5 Al ternatively,
the catal yst can be a peroxide or it can be a conbination of peroxides
conprising a | ow tenperature peroxide and a &i gh tenperature peroxide.

Si nce m xtures containing Conponents A, B, and Cwith the catalyst,
Conmponent D, may begin to cure imrediately on m xing at room 10
tenperature, it may b&ampositibheof the present inviestianicanbeaisedtia aciquidyst at

t t
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certain oleflnlc |fo nes, repar tlon an use as atl num
catal yst i nhl®it bave apdscosity such th thﬂtr gastds sremsmeatmmm;aa )ﬁé‘mdﬁﬁl bi t or

i s a pol ymet Ihyl vi Cd@i%ﬁﬁﬂﬂﬁef&\driﬁhetﬁﬁ&é}d réb?re’@ﬁﬁﬂdl%ﬂdbds&lkoxane
units per nol ecu oncent.r at i atinum cata

i bi Cor 1< ¢ haP FeRTRIYalte VIR I8 St Biataitachst B0 Bramid Rer st tan,pe
anbi ent tenper at extrugeéd. wit hout excessively prolonging the tine interval

\r/\n?ﬁi“ \r/:(rjyt \(/)VI gglr ; ;23 m%ﬁ?&ﬁe%&t%eﬂ%ﬁ&iﬁﬁﬁpﬂﬁwcﬁﬁ be Pepa?b® At

: 15 ~ conventional mixing equipment because of its fluid nature. The order of
mixing is not critical if the composition is to be used immediately.
However, it is preferable to combine (A), (C) and (D) and thereafter add
(B). This permits the small amount of (D) to become well dispersed in (A)
and (C) prior to the beginning of any curing reaction. Suitable two

20 package composition can be made using such as technique. For example,
a convenient two package composition can be prepared by mixing part of

- (A), part of (C) and all of (D) in one package and the remainder of (A) and
(C) and all of (B) in a second package such that equal amounts of package
one and package two can be mixed to produce the compositions of this

25 invention. Single package compositions can be prepared by mixing -
(A),(B), (C), (D), and a platinum catalyst inhibitor. These inhibited
compositions can be stored for extended periods of time without curing,
but the compositions will still cure when heated above 70°C., preferably
when heated above 100°C. to shorten the cure time.

30 The cured silicone elastomers obtained from the compositions are
then post baked in an atmosphere substantially oxygen free. What is
meant by substantially oxygen free is that the atmosphere is generally less -
than 15% oxygen and preferably less than 10%. In one embodiment, the
cured silicone elastomers are post baked in an inert atmosphere comprises



wi || depend upon the particular inhibitor that is used, the nature and
concentration of platinumcontaining catalyst and the nature of the

or ganohydr ogensi | oxane. 8 Conpositions of the present invention can be
used in a liquid injection nolding process in which the conposition is
injected into |ight weight nolds under |ow pressures, such as 600kPa
cylinder pressure. Such conpositions can be cured very rapidly in a hot

nol d and renoved i t hout | i ‘the mold. The type of nol ding
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t hrough a 3. 1%5 r’gdobk;rfgquho%ifice under a pressure of 620 kil opascals.
Preferably, the viscosity'I's such that at |east 50 grans per mnute can be
extruded. The sili conelnedrger sodemonstrate varipus feataresrof dhiislinverstiqur, ¢har ed i n
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64.5 pts 40,000 cps vinyl chainstopped polydimeth_vlsiloxane-

- polymer
2B/pts 325 m2/ gm octamethylcyclotetrasiloxane treated
' fumed silica :
1pt " vinyltriethoxysiloxane
- 6pts . hexamethyldisilazane
6 pts® water '
4 pts 500 cps vinyl chainstopped, polydimethyl, -
' methylvinyl copolymer
4 pts 500 cps trimethylsilyl and dimethylvinyl chainstopped
' polydimethylisiloxane polymer
2.5 pts MQ resin

15
| The 40,000 cps vinyl chainstopped polymer, water and

hexamethyldisilazane were mixed together in a cooled mixer. The 325
m2/gm D4 treated filler was added slowly into the mixture and mixed
until it was completely incorporated. The vinyltriethoxysilane was added

20  into the mixture and mixed well. The mixer was sealed and heated for
one hour at 70-80°C. The batch was stripped at 140°C undég: full vacuum
to remove all the filler treating reaction by products. The mixture was



one and package two can be m xed to produce the conpositions of this 25
i nvention. Single package conpositions can be prepared by mxing (A), (B),
(O, (D), and a platinumcatalyst inhi bit or. ~These inhibited conpositions

can be stored for extended periods of tinme hout curing, but the
conpositions will .still cure when heated above [err], preferably when
heat ed above [err] to shorten the cure tine. 30 -The cured silicone

el astoners obtain ro idd.ons are, then. post baked in an .
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pol ymer mixture was then molded 20 seconds at 375°F into 3" 5“x0 070" sheets.

The as molded sheet has less than 1.0 ppb DMNA.

Example 2

Post Baking in Air :
15 Sheet #1 was post baked for one hour @ 400° in an air circulating
oven and cooled to room temperature. The sample was referred to as
PBO. Sheet #2 was wrapped in aluminum foil and post baked under the
same conditions. The sample was referred to as PBS. The results are

shown below: :
20 . . Sheet #1 Sheet #2
v PBO PBS
1 hr @ 400°F 1 hr @ 400°F
Standard Formulation (Control) 4.0 ppb DMNA - 42.8 ppb DMNA
Post Baked in Air '

DMNA = dimethyl nitrosamine
The resuits clearly indicate that there was no nitrosamines in
molded LIM compositions. The nitrosamine only occurred when post
baked in air at 400°F for an hour. The nitrosamines generated were
volatilized when post baked open and trapped when post baked sealed.
25 Example 3
Post Baking in Helium Atmosphere
Same components A and B were mixed as described in the above
- Example 2, except the post bake 1 hr @ 400°F was performed in a Helium
_ atmosphere oven. '



25 pts 325 nR/ gm oct anet hyl cycl otetrasil oxane treated funed silica 1 pt

vinyltriethoxysil oxane 6 pts hexanet hyl di sil azane 6 pts wat er 4
pts * 500 cps vinyl chainstopped, polydinmethyl, nethylvinyl copolynmer 4
pts 500 cps trinmethylsilyl and di nmet hyl vinyl chai nstopped

pol ydi net hyl si | oxane pol yner 2.5 pts MQ resin 15 The 40, 000 cps vinyl
chai nst opped pol yner, water and hexanet hyl di sil azane were m xed together in
a cooled mxer. The 325 [err] treated filler was added slowy into the
mxture and mixed until it was conpletely incorpofRQ@d. The BS

vinyltriethoxysilane was added 20 into the m xtk¥@ 400¢F M xed il 400°F
m xer was seal ed and [}eat ed for one hour at [err] The hatch was stripped at

[err] under full W tformuiatiendContnod) i | FkP ppodaMNg r &2 ppbP ¢
products. The m Xt Post B&lced in He Exvitdnmedt added the two 500 cps vi nyl
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parts nethyl butythe PMN&d until well dispersed. A LIMconposition was
| 5 Example 4
Post Baking in Nitrogen Atmosphere -
Same components A and B were mixed as described in the above
Example 2, except the post bake 1 hr @ 400°F was performed in a nitrogen
atmosphere oven. '

PBO -PBS
- _ 1hr@400°F 1 hr @ 400°F
Standard Formulation (Control) <1 ppb DMNA <1 ppb DMNA

Post Baked in nitrogen
Environment



prepared by m xi ng 100 parts of conponent A with 100 parts of 10 conponent
Bin a static mxer with no air being introduced. The A/B m xture was then
nol ded 20 seconds at [err] into 3"x5"x0. 070" sheets.—Fheas ot ded sheet
has less than 1.0 ppb DWNA. Exanpl e 2 Post Baking in et #1
was post baked for one hour [err] in an air circulat g!mll;m “Huulllﬁmed to
roomtenperature. The sanple was referred to as PBO: vies sw apped
in alumnumfoil and post baked under the sane conditions. The sanple was
referred to as PBS. The results are shown bel ow. 20
Sheet #1 WHAT 356ELAIMEBIB(S PBS 1 hr [err] ' 1.
hr [err] Standard Formulation (Control) 4.0 ppb DWA 42.8 ppb DWNA Post
Baked in Air DWNA = dinethyl nitrosam ne The results clearly indicate that
there was no nitrosaniles iA methaddor makingmigpsamine-frensilicone astiglene only
occurred when pos for an hour. The nitrosam nes
gm{)&.ﬁfig éﬂ\e/\ﬁéﬂov@}né Sebl:

gener at ed were vo

(ed open and trapped, when pgst baked
seal ed. 25 mixing (A) anEkﬁﬂWB“BERSS?“%NV ’faﬁ‘ef-lég
At mospher e Sams %ﬂmmﬁdé\sﬁaﬁaa& &\eéxﬂcﬁh nodrizte siloxane flrdd; mtamuedaqm a
Exanmpl e 2, except t ost bake 1 [err] "was performed in a Helium
at nospher e ov n. cata mount o catalystPBS

(b)  curing the mixture of said step (a);

()  post baking the cured mixture of said step (b) in an
atmosphere substantially oxygen free.

2. The method of Claim 1, wherein the cured mixture is post
baked in an inert atmosphere.'

3. The method of Claim 2, wherein the inert atmosphere
comprises He, N2, argon, COp, CHyq and a mixture thereof. |

4. The method of Claim 1, wherein the cured mixture is post
baked in a vacuum system.

5. ©  The method of Claim 1, wherein the mixture is post baked at
temperatures from 300° to 450°F. from 0.3 to 5 hours.

6.  The method of Claim 5, wherein the mixture is post baked at
temperatures from 3259 to 425°F. for 0.5 to 4 hours.

7. The method of Claim 6, wherein the mixture is post baked at
400°F for one hour.

8. The method of Claim 1, wherein the mixture is cured in a
heated molded. ‘

9. The method of Claim 1, wherein said step (a) further
comprising the step of adding an effective amount of an inhibitor.



1 hr [err] - 1 hr [err] Standard Forrrul ation(Control) T <1.0 ppb DWNA
2.9 ppb DWNA* Post Baked in He Environnent The | QY Sned IRR Be dea; probably
due t0 Sone air that may have been trapped in the

results indicate that post baking in He essentiall Wﬁ he DM\lA 5
Exanpl e 4 Post Baking in N trogen Atnpdghere Sarre nd B were
m xed as described in the above Exanple 2, except the post bake 1 hr [err]

was perfornmed in a nitrogen atnosphere oven. PBO PBS 1 hr
[err] 1 hr [ERQDUETIZONaO8 NOFROSAMIVE-FBER: SJILTCONE] ARTH CDENA <1
ppb DWNA Post Baked in nitrogen Environment 12 WHAT IS CLAIMED IS 1.

A nethod for making nitrosamne-free silicone articles conprising the
foll owi ng steps: (a) m xing (A) a vinyl-containing organopol ysi | oxane;
*(B) a silicon hydride siloxane or silicon hydride siloxane fluid; (C a
filler; (D) a5 catalytic anount of catalyst; (b) curing the m xture of
sai d step (a); (c) post baking the cured m xture of said step (b) in an
at rospher e subst ant i al Thegresent invention relates to a method for making nitrosamine-

free silicone articles by post baking in an inert atmosphere.



2. The nmethod of Claim1l, wherein the cured mxture is.
I neyt atnosphere. 3. The nmethod of Claim2, wherein the
conprises He, N2, argon, C02, CH4 and a m xture thereof.

Claim1, wherein the cured m xture is post baked in a vac
The method of Caim1l, wherein the -m xt Lsir_e i s post baked
from[err] to [err]. from0.3t05hour The net hod
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0.5 to 4 hours. 7. The nethod of Claim6, whérein the m xture is post
baked at [err] for one hour:. 8. The nethod of Claim1, wherein the
m xture is cured ina heated npol ded. ABSTRAOT nethod of Claim1, wherein

said step (a) further conprising the step of adding an effective anount of

an i nh| bi tor.

The invention of this appllcatlon relates to the production of nitrosamine-free

silicone articles. The articles are obtained by a process which includes the post-

baking in an atmosphere substantially free of oxygen. Such a process includes the -
mixing of vinyl containing organopolysiloxane, silicon hydride siloxane, a filler and a
catalytic amount of a plathum group metal compound or a peroxide, curing this
mixture and post-baking the cured mixture in an inert atmosphere.




