WO 98/ 411 | . PCT/IB98/00313
0\89f§/41179

PCT/ 1 B98/ TAMPON AND METHOD OF MAKI NG SAME
BACKGROUND OF THE | NVENTI ON 1 . The invention rel ates
generally to absorptive pads for internal 5 use including surgical and
wound dressings and packi ngs, and surgical - . sponges and nore

heh abeorptive pads | nrAMEPR D NRHAL BR AAKNG SHE o [h 0 1

the vaginal canal with a resulting reduction in the probability of

producti on of toxic @ﬁlhgﬁq? ;ﬂ*ﬁm sult of -insertion
of such pads and 10 net hzﬂdxé:kor product1 on such palge

Toxi ¢ shock syndrone is aThsinyestign fglats genargl l‘b’ toshsgrptivg pads for jrieral
characteri zegl %rﬁeld&ﬁgﬂ%ﬁ gb&ﬂ 4Hd9 vdufid CaresdiAFY ahd Packings! AR aitgicaPsh.

followed by a rapid drop in ressure an V|tal an fajlu Toxi

shock syndrone $Pen ’39’@061’&?’?49315%&0 frRmenakagipoRs. o IIBMS{“%F%US 15
bacteria and Oﬁela%sdtamueha ergadMimehdarw ned@c&thl eéﬁxtbomicﬁenmmtéﬁ Tge
exot oxi ns assocj at e [ONE, | u ot oxi n an

S byt ogentc. BAbF SReinaLesheh Seltcs SR YARFAT o, e prabasiDft pigiptch

St aphyl ococcal dfitoaicoshmck rsyRdrame @mtonn&sm:tesﬁl}ruﬁnmmummnf rsudh pidmaud

shock syndrf "ﬁ&hﬁﬁ f&%‘?&g:um{ otfrgﬁc}p er| a per se but rather by the toxic
20 effects t

SSOCI exot oxi n |ch can pass fromthe vagi na and
ot her i nt ernal bodYoxigwshorle syndrome isca syassamer withha high mortality

Toxi ¢ shock syng gﬁd&aﬁx‘e fa%?tﬂ@née? o@%gﬁ?@few&ﬁhuwgt amrhea and'faéh use of

absorptive pads_w ]
bacteria and t h#l WGQLR%?G%P‘Sf‘lr@Rd{' PFF-"%‘H'E@I“ \Ml(?n{ HFE%P gﬁ%e sy'pﬂiﬁ“brre 25
has been gbser vgﬁﬁw s‘yhdﬁi&t][egiscﬁdsodaﬁﬂswnﬂsthblﬁre&ﬁwaf Sraphylscop@ist bgrelar | y
associ ate e. use of cataneni r ear

occur with Ct?aﬁc rﬂ:r)}“?rr?eé‘g anFlSH af P %Fﬁ%@é‘/ %E‘%?FB% ﬁb ds

whi ch are char ac:to&mxmealssbqnatedghth toxé¢ shack sybdromiecinclode Bxotdnin A ,aBcendli ngl y

are left insi dect % ot @d«a he kaﬂdﬁ erbﬁ)g(ﬁ{ gtEﬁthftGﬁanese”t
3 0 invention iS’tF¥ servalon df “"RobDbi ns cr.obi ol

25, 1446- Stanhbdgcqcsz@}sﬁptemta%mt R andnToxie &P@CEfswém $oXip- k- oxF@Xi& hock
syndronme nmay Beghgck s?'ndr*ohﬁt is Qfot REMEH dﬂynaneabafctebihw 5& Wut 3gfef B{ the eoric

col oni zati on_and_.suf ent air g t oxi n JoErodutchgl on. lLee, et al., J.
din. M crobfol ctfecss @W%%?)“’mxm which, ¢ag Ry the, vagina-anq other s of
CJerr] pronot emtema]rb @dvities drito theB]Bodstream ' Wiile a preferred

approach for reducing t hea‘;h‘%tﬁh%k sgﬁéx%me has ¢ beeni YoGfd %"i)@r%'ggclﬂ%&%fﬂ?' ng

absorptive pads is to fre g
the use of absorptive pads within the vagma which may promote the growth

of bacteria and the production of exotoxin in their vicinity. The syndrome
25 has been observed with surgical dressings but appears to be particularly
associated with the use of catamenial tampons. The syndrome appears to .
occur with elevated frequency in association with those absorptive pads
which are characterized by high levels of absorbency and which accordingly
are left inside the body for extended periods. Of interest to the present
30 invention is the observation of Robbins et al., J. Clin. Microbiol., 25, 1446-
1449 (1987) that the main role of 'tam'pons in toxic shock syndrome may be
that of providing a fibrous surface for heavy colonization and sufficient air
for toxin production. Lee et al., J. Clin. Microbiol., 25, 87-90 (1987)
- suggest that elevated levels of CO; promote toxin production. _ _
35 While a preferred approach for reducing the risk _o_f toxic
shock syndrome when using absorptive pads is to frequently exchange new
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used ones, various other approaches have2been proposed by the art ' for
reduci ng the ri sk of toxic shock syndrome associated with an internal
absorbent pad. One approach is the incorporation of antibiotics or other
bactericides into the absorbent pad.such as described in Leveen et al.

U.S. 5 PatenPadilorsisethonesioasinus other approaghes have beaprpropesedin the atbscri be

use of '%Pf&u@iagttﬁélr@kd@ﬁtdxib &mako Sndadifle GadoanRAl ahmsapme&alSuch an
approach is sui table, : ﬁ?lr use In.a C?. ni al uct,
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4.510 2.51n hie afw@sdﬁuﬁhﬁ%@%e%ra%wlafp&h&t howevédRRAgseSxCh t hat
t he growt h of %at Qgeni c cteria is i nhi O her
approaches are a‘i’tP’é%lfl%dWP’G i 18a8qtivea2gainst o¥aphloGosys: auneys cano AVeSal¥ir one

ixth(Z)XiQQG JanEtL'Jf@éSt étiléer bddeﬁclaﬂﬁdc&iia nggt;‘inﬂﬁfup?tﬁa va%lnﬁ flora. In Ledlgsd N;) :
n sC m i stration
of L-ascor B‘I . JEthpd, ﬁet‘f El?@ilox f cg?ﬁeﬁh?\g){‘ ‘{ﬁgf’é? W%‘cﬁc%\ﬁ" o

Wr :aus toxi3 ns leytangnaiai mrEpmtsccompxﬁmgnshbSllaaq:ﬂuduobas«mganﬁ?aadmvimmwﬁﬂ
' J t . '
by acob, &t ilinaficn B8 oFSESILES %0 RS IS ALl arhief Bk e e O | 20

ascorbic acid a Zl N oXT ¢ sh rone exot oxin

t hat L-ascor bi ¢ampons such mm growmibo'épatb@gmm@a%'@ns inhbited.r ong
anti - oxi dant and t r‘@thex‘ ta ﬁi‘ogmesoﬂ%r irEettd th"iAGétvARDE SIS dEE T OXi NS

by reducing disulfide ds 0oXl ns.

Anot her approadhosissndreme @Hoﬁoﬁmt* héacl Ec‘?fraplorgts oftent Nos4,583p82: -8 within

an absor bent pd’litdﬂﬂle | 12D j9B61 haxdpringucPatem MNo.t @x722, 937 desétile ktheyndr one
exot oxi ns by St 4. 769, 021

.| ococc aur at ent
descri bes the |aﬂ&5'¥ oauan, choﬁ%‘ﬁ af@‘%ﬁ ﬂlﬁ in?’gﬁ at'r?é‘g?fetg? a'mpwglocoé%t I ons
in absorptive mdsm toxinsd yrdgeniceBrotexinh € aod c8aphyiocaooal Entesotakina . e

magnesi um i ons Wﬁil@‘fa&&oéf’ aﬁr b 'xfd’("aﬁétl‘?ﬁe QP {rleRdnidHh OfQi-'Cthé UtreRtivér¥d GFshock

30 syndrone toxin-1 and ot ocoQccus produc
Of i nt er est2@ o asesbigr acidmt nqqtrélwng) rtoapeshesh\ﬁmrpmaﬁxqtmomy observe 3

inserters of VakdtqQuascdesic @6l isabwWei tb betd Rgtacid} %%é&sm shbnlgl nti-GAaaant No.

3,902,493 to Bai 409 rra

P | .
U.S. Patent Nu ﬁﬂarﬂ@f %%ggﬁ%p"t’%te&ﬂg{t’qefg @ﬁN?P c@"é? °“3§ é‘f‘él%bgg to
bonds within the toxins.

Another approach is directed to the incorporation of
25 substances within an absorbent pad which inhibit the production of toxic
shock syndrome exotoxins by Staphylococcus aureus. Kass, U.S. Patent .
No. 4,769,021 describes the incorporation of non-toxic divalent magnesium
cations in absorptive pads in order to reduce the concentrations of available
magnesium ions below those critical for optimal production of ‘toxic shock
30 syndrome toxin-1 and other staphylococcus products. " -
Of interest to the present invention are conventional tampons
and inserters of various designs including those disclosed by U.S. Patent No.
3,902,493 to Baier, et al.; U.S. Patent No. 4,077,409 to Murray, et al.;
U.S. Patent Number 4,286,596 to Rubinstein; U.S. Patent No. 4,413,986 to
35 Jacobs; U.S. Patent Number 4,431,427 to Lefren et al.; U.S. Patent No.
4,447,222 to Sartinoranont; and U.S. Patent No. 4,486,191 to Jacob.



35 Jacobswdbsmiifsat ent Nunber 4,431,427 to Lefren et al.; Up&rnBsddsis No.
4,447,222 to Sartinoranont; and U S. Patent No. 4,486,191 to Jacob.
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Despite these devel opnents there remains a desire in the art - for

absorbent pads suitable f internal use, ipcluding catangnjal, tanpons,
whi ch are characterized b@éﬁ%‘&ﬁ%sg ‘i‘i"&f?PHF“{;o Fe 8 3 A98IS iR the art 5
SUMVARY OF THE fonebaqgrbent| pads suitable for internal uskh dngloding rdataniengdlt tafipoRs,0vi des

i nproved cat angpjiad ized yﬂﬁ:r {31t ; re | ntended to

i nhibit the increased pro ugﬁ or?yor_ tggidc}k Aﬁ_‘){lg%%%s%@ﬂm% exotoxin
during their use. Al so provided are nethods for producti on of .such
tanpons. 105 SUMPMARYOF THE YN VENTEORE €5 to the

observation that while t oxi c.shogk syndrone exotoxin is producéd at
| ow 1 evel s under the anaetloPiEsent invenlign provades impreyed eataraenigl tasmpens,i n t he
s, f

\(/agi na, it shpr avherdin dire tasnpgme ate intended to hihilsie #Rdintredsid flpézioﬁ. STaBRict ihons
i.e., in the . . .oxygen, ert]), It rther
been observed ?h@%@%@%gh@yﬁﬁ@ﬁﬁw E%leg gilﬁﬂ’ lﬁﬁr‘ﬁ@“ﬂﬁ gﬁ’ot es
t he product i on pseductian of seeiclamppnsir ome "exot oxi n. Because absor bent
pads i ncl udighg cat aneni al BLal N [ ' rstjces, | arge
anount s of anR r including ﬁ%?ﬁg Q@ng'ggé?deﬂprr ?lﬂte% Eg glgeobgpr\}taﬁégetﬁél’aa@ﬂe in
normal |y anaer $®¥i€ sedek syadrasme exaforin ispradueed,aigiowalevels updemthe anadrebic
production of !;:QMiﬁoﬁgﬁQﬂﬁg}sWﬁ,g_[}y IR iAX tHe: ,,gé;na, its production. is 'I%ﬁ present
i nvention provi.des a Co%natlﬁ?ﬂ cartgﬁlnenl zljf ) tar‘rp%n and | nser: e_|y
characteri zed PRFTFASEH ninder egrabic) conditionss (4 ¢.; cine e preseac «af moleculds as to
reguce_ the int oayget,i O). f)fIt(ﬁaerfuhhbﬂﬂ)eeﬁ'hﬁsst&aﬁ rthat ﬁ@ﬂﬁfes&ﬂ&hgﬁcmﬂl ting
reduction iy t | oduct i.on of  toxi ock syndromne, exot oxi n
during int éﬁnap%u@%@mgiﬁ%soﬁ{e &%@é#tmnnahcgublsg ? f@ﬁﬁ&&?ﬁ?ém-s, t he
ig[ arri)unt of ngcwesmr;ﬁtMScm atatameniadn tanhwonis d cdretaine $s nhbirnd_Z X
err : r » rdi ng
to preferred | @ﬁgén‘%glg%mntél?ﬁ% ﬁgkﬁgﬁ%{é{i@gg %lrdégpé’r yq?ﬁﬁ]@%ﬁ% about
90 i nutes af t & normally Anagrebic, eayironsrents; suchs gs ttheyvaginaucars prometegthe

Accor ding to Opeodiction oftskic SockligndrowR éxotskint he Clerr] (and 30 CJerr])
normal Iy pr.esent in the p@% I s repl.aced with a bioconpati bl e gas that.
does not pPdnote producti ol SFESERIAVESHOR | Prayies Aecombination, catamenialases

i ncl ude, but atamput and inserer characterized hyrhayiig) an O devel sufficientlpabiwoed
s0 as to reduce the introduction of O, into the vaginal canal with a resulting
reduction in the probability of production of toxic shock syndrome exotoxin
during internal use of the tampon. According to preferred embodiments, the

25 amount of O, present in the catameniai tampon should be less than 2 x 10’4_
moles and preferably less than 1 x 107 moles. According to preferred .
embodiments, the O, partial pressure in the vagina about 90 minutes after
tampon insertion is less than about 50 mm Hg. o

According to one embodiment of the invention, the Oz (and

30 CO,) normally present in the pad is replaced with a biocompatible gas that
does not promote production of toxic shock syndrome exotoxin. Such gases
include, but are not limited to, nitrogen (N2), neon, argon, helium,
fluorinated hydrocarbons, and other suitable biocompatible gases having a
vapor pressure of greater than 1 atmosphere at 0'C. According to another

35 embodiment, the absorptive pad is physically sealed in a manner which
prevents O,, and CO, inﬁltrati_on"into the pad. Preferably, the tampon is




fluori nated hydrocarbons, and other. suitable bioconpatible gases having a
vapor pressway/qtrogreater than 1 atnosphere at. O[err] C. Acceerigyg/obsis
anot her 35 enbodi nent, the absorptive pad is physically sealed in a nanner

whi ch prevents Jerr], and CJerr] inhfiltration intot_he pad.
Preferably, the tanpon is WO 98/ 41179 _ _

PCT/ 1 B98/ 00313 seal ed
under a positi t mhlch e

not pronote pr %@fﬁ‘g‘%&f) %t% (k)ig(l?%%% 8%5@r§§9@ﬂ§ gég%*"b‘%%ﬁl %ﬁ?hwl“r?gt&ﬁserr]
and CO emof PipmoteRrpdyssion rﬁfrtgélecﬁéack syndrome exatgmasmbhrﬁxmoh madrtion
of the tanpon. CO, will not be mtroduced intdhe VA lﬂﬂdhﬁn ;}QEH\%& t,. the pad
and/ or inserter can | so CO%I’I se err avéngers.
According to yet anot her Accord ing e’@qf pad mlﬂﬁﬂtqrmn

cat aneni al tSnaiso icomprité i ©j emtfor Omuead'engers afcdotdifg R fyRE tdnbhern

of OOl err] pr oSpLImAR, (e 71 eF PG CHRE Campon is su’fﬁmenﬂg wedn 3 1 x
10[ err] nol es asdopbefeffestivg inemslucingnthe. pradudtigre iof |toxieokigRk d¥hdrome
¥h

The invention fuhioR&S RheVdrtlimt ror?td@a?re}éﬁ 1§{tﬂ€%§éﬂl%nitap ?amq:qﬁlaf,t}gggbnat ' on

tanpon and inserter conpr Fzed by

having an O er ngss|thafed. ls’mél Imr:’g%tﬂnsl Drefgrablyiless thap lbéxelﬂfsenoies'e in
reduci ng the production ofpet dvefitié Fakhery BREIIR ﬁfé&loﬁ&"f‘&rﬂ:gbh@cgu%%@r nal

use of the tampon,.and an inserter enclosing the tanpon a ing 15

cont ani nat i on GPTPHIRUOR IAMPQR + AN nWSFBﬁ'Freﬁ‘?’BP“’@&r ,a] catamendals t tampge
a)npri si ng t he charaperiedd 6)1)1avlh9ducﬂ){1§\éd sufficlemny ?édu%ehﬁ&?t@ be(é’ﬁ'edti?ﬁ‘iﬂ'hng
err r an e tanpqon Wi e
i nserter encloog‘;:dr?gang the' Pﬁgh&g@p%mxﬁ é‘?‘%“e?’f‘@f Bﬂg“’aﬂ%rm@ t he
steps of (1) phseinfithg tampon, andt amdnsester t encinsing (lié) tamipoal dhdiredacingserter,
3 I h n e r, Vi ent in
(3) Pngglr?grst %oﬁﬁm%rem\?lhnotf the” B&r?fgswltﬁ enbitonmEfiRl G e Lﬁ%ﬁ‘t“?
sealing the ta riging i %ﬁ%Pfr AS e pEedusing » satamenipbtampon, ( rnpmwngnOhe t he
tanpon coul d b; iacthe farhpoh, Ianaeex)tsem@ﬂmaal mwmhbtmse Beh&oﬁﬂffe”ed

that the Jerr esent I nserter

t
replaced with" alﬁr’]’b?‘lg \%&ETQ;&B@Q" ?‘Eﬁ&i’ét‘g(ﬂ gRducingnaof 25
t oxi ¢ shock synalaxmmal taragpaan, r(@)alpgmdmg landhsetteng(IplaciOthe @fPORA,inlthe i um

At moapher o 201 Soereh {45 RSl 6 i B Uhacs? ) finind 5 et 81

produci ng t he &entAmpan,ond (6) sealingotheatatnpions withethec nsentsrs encloding stheps of
(1) producing &rﬁﬁﬁrﬁ”WHﬂ%' thé ampo'&RId B 48f1eSHORE ekl h¥ddt A \Mcﬁﬁm it
conditions, (2} %re(%erreé ntﬁat Hle ie;;rteseernt in nt%e tampon (and in the mserter) be
replaced with a biocompatible gas which does not promote production of
25 toxic shock syndrome, preferred gases including Ny, neon, argon, helium,
" and a fluorinated hydrocarbon havmg a vapor pressure of greater than 1
atmosphere at 0 C. _ :
A further altemanve method of producing the. combmatlon
tampon and inserter comprises the steps of (1) producing a catamenial
30 tampon under substantially O,-free conditions, (2) providing an inserter, and
" (3) sealing the tampon with the inserter enclosing the tampon. Preferably,
the tampon is produced in the presence of a biocompatible gas which does
not promote the production of toxic shock syndrome, most preferably a
member selected from the group consisting of N,, neon, argoh, helium, and
35 fluorinated hydrocarbons having a vapor pressure of greater than 1
atmosphere at 0C. The step of sealing the tampon with the inserter



(3) seali nw&&%ﬁ.%rrpdn with the inserter 'er_lcl osing the t ahpoﬂ“ﬁ%?ﬁ%%‘g;y’

the tanpon is produced in the presence of a bioconpatible gas

not pronote the production of toxic shockSsyndrone, nost preferably a
menber selected fromthe group consisting of N2, neon, argon,. helium and
35 fluorinated hydrocarbons having a vapor pressure of greater than 1

at nosphere at 0 C. _The step of sealing the tanpon with the inserter

VO 98/ 41179 enclosing the tampon is preferably carried out in the: presence of the

PCT/ 1 B98/ 00313 biocompatible gas which may then be enclosed in the inserfer at an el?vatt%d('a

encl osing the tanﬁgﬁr}r is preferably carried out in the presence o
bi oconpati bl e g&ls |Hfﬁssﬁ’f£] then be enclosed in the inserter at an el evated

positive pressure. WO 98/ 41179 :
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BRI EF DESCRI PTI ON OF THE DRAW NGS SR - Figure 1is a
cross-sectional side elevational view of a cataneni al tanpon and

inserter in accordance with the present invention; - .

Figure 2 is a cross-sectional side elevational view of a .5 catanenial
tanmpon and inserter having a bellows device in accordance with t he
present invention; and o Figure 3 is a cross-sectional

si de el evational view of a cataneni al tanmpon and inserter having a
gas-contai ni ng vessel. 10 o DETAI LED DESCRI PTI ON
The present invention is directed to inproved absorptive pads ~ for

i nternal use including catanenial tanmpons, wherein the pads are intended
to inhibit the increased production.of toxic shock syndronme (TSS). exotoxin
during their use. Al so provided are nmethods for production of such pads.



15 The absorptive pads of the i nvention are characterized by having an 02

| evel WQP§41d7®nt |y reduced as to be effective in reduci RETABL/0313
production of toxic shock syndrone exotoxin during internal use of the
t anmpon. The physical features of this invention are
referenced by FIG 1. The conbi nation tanmpon and inserter 10 is

constructed with three 20 different itens: a tanpon 20, an insertion neans

such as a plunger 30, andBRrIEF BESER ' EI9RE§Wﬁ\I aserter conprises
t he plunger 30 and the selgj ed cy |Inéapeqlro§§.ﬁm?he arrpodri§20 i s di sposed

in the sealed cylinder SOFSMEF ik IS a craspiegtienyl pside relevational: wiew of a
The tanpon 20 icatinménialdeipow andihiserer inQctardam@Usith e gibseft Invéptiod;Nt O the

vagi nal canal with a resukiin eduction in.th robgbiljty of-
production of toxic §hochj#l§%%riorf‘§ %x%?%eﬁu?i@fiﬁgei ?‘@PH&% Yiew of @uch
pads. A strihg @tamsnialtampon and tinserten hpving 20bellotvspdesicer iabiccotdané waghned i n

the rear porti Q?e?feséﬁtq PertfagehndO to prévent the string 80 fromacting as
a channel fof alr Pro,m the surroundings to enter the plunger 30.

Insertion of 30 the tanpBBum 3 ds st csnistsestional bsidp ialénatignal giewpofng means
70 or the rear catamentdldafipor Bl HseridtHa 'igﬂfédﬂﬁiﬂag% {ng means 60 or
en

rear end of the seal ed cylinder 50. "Th orwar or end of the
seal ed cylinder 50 distal to the - . plunger 30 will then rupture upon

insertion tioallow the tanpon 2DETARUEDDESCRIFITONSEr' s vagi na. 35
Accordi ng to one enbodi f the inventiqgn, t [ nserter . I'ncl udes
the plunger 30 at the reai_ﬁee gt 1?Y~Fé‘¥18gé§ BW#F%HEPYOB 1 absorptive,pads

WO 98/ 41179 for internal use including catamenial tampons, wherein the pads are intended
PCT/ 1 B98/ 00313 4, inhibit the increas

. . ' A FI G
the plunger 30 ymy Include a S%Ipf%%m_a%\(/) f toxig shock syndrame (FS§) exotoxin'
integral Iy seald®gngtheiriuse. salsparrovided aoemeimds fon grashictionof dech peds 00
mai nt ai ns a % edfheafosSrplive pady 66 ERSnVefioR ard Bifiracterited ving B8, Gevel®
seal ed cyl l’ der. 50. P The bg}l_.l %3‘35 device 100 ma QAO‘MI’I?%I n qe&%i
pressurized  SUeRly fraured as 4o be; ¢ftectine in redycing hes prpdactien of toxism
m grating fromshbek feidrems exotoxin digingdatedf useofthehgmpeal ed cylinder 50. In
such an enbodi ment, the . : eviece 100 reduces.the replacenent of
bi oconpat i bl e "gas %K 02 (?I@H %wal featug-?so?%_ & %ﬁ“tﬁ‘s@?tr?@ﬁ‘?“"ﬁggtﬁﬁ'om
devi ce 100 prefler aBhe deambinatienr tasmpanoand insertec oHY fis coastrudiert with rthgen of
| ess than @tmu'fdiﬁex?éntlﬁ&%:rhtﬁxﬁﬁﬁﬁﬁw ﬁ'fhi&ﬁ&?g%ﬁseﬁxfch a%rlfl%lﬂxg di30, a
per meati on coefficjent _fgr g@f_y en fess than about 1.5 X e$r] (cnlerr]
mm) / (sec cnfer ra]seéi?ﬁ Hgyin FASTM SFated REPRSes thepluageg 80 andsthet f or
measuring per neglinder S0efTheC tatijion. 20 is disposed in the sealed cylinder 50 and is

enclosed by the inserter. S ' '
The tampon 20 is intended to reduce the introduction of air

25 into the vaginal canal with a resulting reduction in the probability of
production of toxic shock syndrome exotoxin during internal use of such .
pads. A string 80 extends from the tampon 20 and preferably is retained in
the rear portion of the plunger 30 to prevent the string 80 from acting as a
channel for air from the surroundings to enter the plunger 30. Insertion of

30 the tampon 20 is accomplished by pushing a gripping means 70 or the rear
end of the plunger 30 towards a gripping means 60 or rear end of the sealed
cylinder 50. The forward end or end of the sealed cylinder 50 distal to the
plunger 30 will then rupture upon insertion to allow the tampon 20 to enter
the user's vagina. :

35 According to one embodiment of the invention, the inserter
includes the plunger 30 at the rear end of the sealed cylinder 50. As seen in

2,




Addi t i onal ternatively to the bell ows device 100, . theg 3 rter
may i ncl udy%%‘g et or Oring 110 to seal the interface bet \Kggﬁn?%déﬂf‘!&

pl unger 30 and the seal ed cylinder 50. As7an alternative to the bellows
device 100, the Oring 110 is a |l ess bulky neans for sealing the inserter.
However, as mentioned above, the bellows device 100 can be filled with a
pressurized bioconpatible gas if desired. Preferably, a conbination of the
bel | ows devi ce HIf® 2nthe plunger 3Agmay Gnélede achbliowssdaicet B0 iattacttedeto. o0
Preferably, thepnpaaliff seibd NJih RO ﬁ%egeéﬂqﬁgr %Bout-g% Be s device ii%f cmin

| engt h and has an, oyter di aneter of unger
30 preferably hBainigingasedl agiapaer pressss the pliunger éOtI@wgrdly ngqd(thgsmled

e g Coovicindet boR | W Sy Clethde | KONO\fap [cbiify| WO ikBipined |
about 10.0 t3 1HOF9M &éﬂ’rf% ? t"?‘ ﬁi’érrgoﬁ"f‘qeﬁ& @'9%nm18@'9% dhe; bellows above
as cylindrical ,devie 100 into theosealed eytindoraS0. s mpechadn éibodimeas, (thé belléwd udi ng
t he seal ed cyl |M a,%g &Qethe reglacgrng&g%f H)éoqumqay eg% anéacanvenl ent

form It is also appro riat ensi ve
pl astic materi astorasauandbns.emm er'l'halbﬁllbws device 100qprefenaply thas iangermeation ncl ude
pol ymers t hat er'ltnfo?%ir%bnn@f fi’¢d £’do<a¥V339 10"")@?%&)\}(% & Batiche! Y-

the inserter co or ne om.a _surficlent pate t hat
is rolled td0 foﬁ&) amgymeﬁa@tlonsqoeﬁﬁ%%rfﬁﬂoxmmﬁes thap abeytrlgS x 10” femhed t o
one end of the mu)/(seteem’ eﬁn Hg;cqasm Beinayyd :%Eﬁrsall‘s'l'ﬁw-%\zu@%uuable for
particul ar perneatian coef f|C|ent re ferred for inserters sone
embodi ments. THESRMYELCHNE Eﬁ? serter i s between about 5 and 15 35
m., preferably between ah«iditroﬁamyl@rjalterdanvely to We BéloWsldévice 100, the

PCT/ 1 B98/ 00313
An out war dl il prlgjseerf: 5 mclnl;éle a %ket o %ﬂ%chlgdtot s(?]t W& mterfBace B%%esﬂ tl&"yl I nder
50 between the Irlllgﬁp'l anddhe ssdedirrdlmdﬂr 5®r wAs dinealterodtivehto the bellovesl ed

cyl i nder 50. Tf&v%étmdi}% (Bfrﬁi ¢id Waggﬁ%gk%rn%hg% WHVEP IE, e nd

nmeans for posM#{onl t’he seal c‘gvl | nder .5 y eng 8(|9 5
preventing the o 3¢ REntion Eaths) belaws, devics & leg withe t ed
too, 20 far ipressutized bigonpatible gas if desired. Prefera jﬂal Ekﬂnlblgﬁﬁ’érl of rt}hepf t he
t anpon into r.es into the

seal ed cyl i nderﬁ% X%% 18?9@93‘%&@%@“%%0 Hr“sFﬁé“ o8 eé'd cyl i nder 50

distal to t#@ plunger 30 Rreferably; dhkiseaded hylindenmSOnis2betiveem abdut 5.5handiser ' s
vagina. The tanpenmig 1bfsR dnd" nds URObAEL el & Sl A% Yo 16 cm. PhiPduCES

a bi oconpati bl e gas oes not pronote production
plunger 30 preferably has an outer diameter of about 0.6 to 1.4 cm and a

length of about 6.0 to 8.1 cm. The overall length of the inserter, including
the plunger 30 and the sealed cylinder 50, is preferably about 10.0 to 14 cm
25 prior to tampon insertion. Although_' described above as e_ylindrical, the
cross-sectional shape of the inserter, including the sealed cylinder 50 and the .
plunger 30, may be of any cdnve’nient form. It is also appropriate"to make
the inserter from an inexpensive plastic material. Suitable materials for
forming the inserter include poly'mers that can be injection molded or blow
30 molded. Alternatively, the inserter could be formed from a su'fficiently stiff
laminate that is rolled to form a cylinder, side seamed, with a tip being
joined to one end of the cylinder. As discussed below, materials having
particular permeation coefficients are preferred for inserters of some -
embodiments. The volume of the tampon'inserter is between about 5 and 15
35 ml., preferably between about 6 and 12 ml. '



shock syndrone exotoxin into the vagiha. The bi oconpati bl e gas further
i nhibits MVO8#I1IGA of Jerr] and CJerr] into the vagina duacﬁ of

t he inserter. Such gases include, But -are not |imted:to, nrtrogen
(N[err]), neon, 15 argon, helium fluorinated hydrocarbons, and ot her
sui t abl e bi oconpati bl e gases havrng a vapor pressure of greater than
1 atnosphere at O[err]C ~ Preferably, the Qerr] partial

pressure in the vagi na 9@nriontwardly projectinpt erenibenpmay i bes atthched tos theess t han

about 50 nm Hgg ea_féliecﬂn%{h% B@:wehmhegg@}agg feans 60 ggr@gggﬁ&ra%na%m&‘g' na by

i nsertion of convent’l ona aﬂp nsertéers I s
di scl osed by WRakek cyindgr 50 optwazglt projecting menen peeyides 4 a@venient 150

(1984). - means for posmonﬂigethbeieﬁﬁaowlﬁﬂef l&eb& agxﬂﬁ tht SabiiPund'ave

ovar 1 L8 g e o Sy il S ot s

resiliently cofgrdntoctiie ¥aginas 25 naintained in that condr tion bef ore and
during insertion by placi nser.te
An assenbly for sterile I%d&m%&%ﬂ%xﬂ?gﬂg %Bé'ﬁzﬂrlﬁgt e VaRIT Itgsglunger whi ch
;:olrrprr sesda se@0ris gienresmdemtédhe seabes] cﬂmd%%r/i@r wglchr?lpnnemdm end of the .

el escoped i nsidg.fe e cure
to 30 its m?rer er?gﬁ@%fgﬂldr éﬁ%?&%}ﬂﬁgeg nton ﬁ& %E@r e.&The
user alignd0 the ugsres yagiaan| \Thei BMPOReandy grrsﬁapr cambination m mﬂgf@sabrhe

i nsertion tubeijdtrygaces Qbmcompahﬁlh%n ag Witiéh HU&emﬁCbrbﬁl%Ee gr od@étidrPBf Bxié he
insertion tube enters .the va | e sheat xtends to

i] lexr
sheat he the poSlqesnSYBArqme, e?‘ OB F'(S‘h ﬁ%ﬂ@glﬂh h ﬁe tocompatible, gas; fysther
Thereafter, a-phibigemigmtiosaf Op anfieCO, tihe themeagind dating hemoval of rtﬁert i on

tube to |ocal eiiife) ATHAR dalks' HELHBTIHOPRNA P 15 ORFbEES DY neon,

PCT/ | B98/ 08%13argon, helium, fluorinated hydrocarbons, and other suitable liiocompatlble

nuscl es. The sg %Uhaﬁﬁg 2 VipbPbrestr€ of breafid tfd ?ﬁﬁl sEﬁ%F‘anQ‘f ating into the

tanmpon during Insertio encl osyre nmay be
used to protect the conbiPseierably, the O, P?-"&’ﬁJpBFFs&HI in the vagina 130 mipwtes

- contani nati on. afr htmiwdl@fisﬂesstthﬂl &bt 150! im Hg5'rhe p&ﬁﬁﬁpﬁ@ﬁk@ the

conbination ta erter vent err rr]
frommgrati ngp 9#8“? hlél tg?rp@?“ﬂ?e r e n?cﬂ'ﬁore a%%? 'ltf tﬁgﬁ’o{"f usi g
during st oR&gecorventienaloirsertersi tsn disslgsed yhdWagsarr eeral 10)1m J. Obstet..

The forward en@;y%%otlhel tsaqrpprisgglgmg be flared open to a funnel

configuration by t nsérte insertion. In such an inserter, a
The telescoping tube type inserter may have inwardly tapering

flexible segments at the leading end to form a normally closed, smooth,
openable, leading end. The tampon 20 is resiliently compacted and is
25 maintained in that condition before and during insertion by placmg it in the
tubular inserter. _
An assembly for sterile 1nsert10n into a vagina may be utxhzed
which comprises a semirigid insertion - tube, containing the . tampon
telescoped inside a semirigid guide tube having 2 flexible sheath secured to
30 its inner end which is tucked b‘ack'in_to the insertion tube. The user aligns'
the assembly with the vaginal canal and plunges-the insertion tube inward of
the guide tube so that a portion of the insertion tube enters the vagina while
the flexible sheath extends to sheathe the portion of the insertion tube within
the vagina. Thereafter, a plunger is used to eject the tampdn from the
35 insertion tube to locate the tampoﬁ in the vagina beyond the'constricting




10 rrenbra%%zgiﬁcured to the perineter: waII of the forwar dFE?HB&H/OOEBe

t anpon ce and extends around to the forward end o he 1 nsertion
cyl i nder where it is secured in a fased area. The menbrane is used
to flare the end of the tanmpon but al so can act as a seal over the
end of the tanpon to .inhibit 02 .. and CJerr] frommgrating into the
tanpon prior to insertion. 15 ‘Conventi onal 'tanpons are
general | y conpatmuscieswi fliet sheath may lqbrtntséht anch\@Oy iftom amigratinge into the
representative duriiEindérsipssed bel ow. The t ampon may i ncl ude

cotton fibers, rayon fibers,_ or other nmaterials suitable - for
t anpons.  The tanpon body rﬁf‘eﬁhb ¢ GNYOUHE JBRY, baused tmprajegtythe ccombination

tanpon may have tanpenaste inse@e T fiom shaamimtiod! Mbrd 6ﬂdr19nfbetﬂexﬂ¥1@
facilitate ent ve a

nto th
cont ai ner on3 t%“ﬁlﬂﬂf‘gﬁsg& b‘ﬁ? cRmbiflafign tampon a@Qt‘F‘%F’WEQI%C'é’ngP ngg@l‘laal ner
can rel ease t he G@xyfroantsigoting nigto diet mmpon before e edmpoay iso dmserted! (1. £1)0

i nsertion. ively, the.tampon
may be fully seafmag sté:ga%e of tpgsgﬁgﬂfap r| C dc?é%’fejrqgird CO2 from

m grating : nto t hee;arrpon The forwarc; end Of_lt%e‘ﬁ"t?gel)dnhﬁ) mypb:llcﬂamd b}:;r%mrpr esseg
in a capsul e prifgfnel Qonfiguratiod By irQQﬂ'ter ﬁnﬁél?gncalﬂs fi 485 pgepare
froma variety of non-toxic, ormng nmateria such as
gel atin. Fodf i & @ csepursd do the Penmﬁﬁs@ﬁa%léﬁ the, wrfge@hpe thectamponhe
conpressed stat aevlwan@amh&seamandnt&merfa{abafd etd offméiﬂns&fnoﬂ hSéﬂ wherthat

readi |y dissolves. u ont th | stur psule is
inserted into tl"l \fgﬁlfrﬁg n Pﬁ@sﬁﬁrﬁ'l rerﬂlﬂ m%m ‘ér\’ae‘jc Fﬂeﬂf"('?a end 1!Jﬂ‘éan
rapi dly expand tampambutcalse lcan aetyanalsegdesvepithe gnd fiche apponetonimhibit O,

i nhi bi t qerr] ] ﬂ.krgh | e

The i nserter g%@é@e%{# ﬂftgx% [ nB%’?éﬁ%‘L{sa’ IP%& e 35 filmbag or
the inserter 5may be nade &RHVGWQ@M tempens nareagenesilly cpmpatible with athenat e

g ;3} 2}??8 and  t hprdsefi ifvéibn B NorieYepres&itative hlofOReURANLBUR. The WO
PCT/ | B98/ 00313 tampon may include cotton fibers, rayon fibers, or other materials suitableh e

tampon 20 with o tangpoment The [tenpdn @adyﬁﬂaﬁmrbiﬂs-sﬂip%dprﬁl&i—ﬁ’&d%l lahe a
per neati on coéf |ent for nltro en of | ess th n_about .3 x 10 gl(b(cn{err]

m) / (sec &zhf may_ have, deT BT B%e?rf othez ape Bn | ess
t han about 205 )facﬂltateenny[lat(rt]he(ldeerr] mr)/(sec cnferr] cmHg). 5

According to anot her emo@"ﬁ@tﬁﬁlgﬁﬂgﬁ&hé@ﬁ%hﬁﬁ{ﬂ%Hsf?salnt@r@?r for holalﬁé

| ocated at the rear end of the g nser ntain
a posi t i vEXi5e daedigantof The lﬁ%@é‘?ﬁ'a?ﬂ“b!’%eajasthemédlm qyﬂ&smP@fﬂnm de

t he which may occur during msemon _
Additionally or altematlvely, the tampon may be fully sealed
25 to prevent atmospheric O, and CO, from migrating into the tampon.

The tampon may be compressed in a capsule prior to.
insertion. The bearing capsule may bé: prepai'ed from a variety of non-toxic,
soluble film-forming materials, such as gelatin. Foam is compressed and .
inserted into the capsule in the cbmpresSed state. The _cap'sule is preferably

30 made of a material that readily' dissolves upbn contact with moisture. When
the capsule is inserted into the vagina, the capsule dissolves and the foam
can rapidly expand to contact the vaginal periphery. The capsule may
inhibit O, and CO, from migrating into the tampon.

The inserter may be covered with a gas-impervious laminate

35 film bag or the inserter may be made out of laminated metal foil. ~The
laminate film bag and the laminated metal foil reduce the contaminati_on"_ of -



tanmpon inserter should be greater than 1 atnosphere, preferably greater

t han wOo. BB1E9nospheres, and nore preferably greater tharCIIBERS8/00313

at nospheres. The 10 pressure inside the tanpon inserter should.not be too
great, otherw se di sconfort to the arer may result when the.seal is
ruptured. Suitable gases include, but are not limted to, nitrogen
(preferred), neon, argon, hel i um fl uorinated hydrocar bons, and ot her

bi oconpati bl e nmeRRR "
at mosphere at %%cg@‘g% ?‘o?(tlwdreo IS &Q Ozpqg gj&ﬁra%F: &Bgﬁé t}lyq@v fesence
may enhance TSPEBEAPGasHEeRtIRr mtrogen of less than about 3 x‘ﬂ& n@:nhtramw (sec

posi tive pressuns eh Hgpast arfeahiition élié!iﬁc@ntsi%ﬁ'oxygen les@thanbdup1¥2%d end
of the inserter dme‘/igtg ? d tosens t hat the bi oconpati bl'e gas does
not escape i nt o Cat GBS JREY/ESecRI SMHeln 20 is thus sealed in the

i nserter. W;]I'h‘éhseal ca][\ beAmmtémgytomnothedlen'@odmmnfbf(tbepml/%ﬁtxﬁmda 3&1}906 -
i nserter ic si de s of the
i nserter. The e%?&geg ﬁég@}%%ﬂa Sggl@eprl&e#ep 3bt'§<a t&é th?irgsegﬁ} FAL AN R akness -
whi ch rupture \pesitivehpregsuiepéra moqompaabkes@ed The heqrk peessared inside theo | S.
ng{AﬁrrﬁdFrg Qﬁ%ﬁglgﬁrgsbf}gxggﬂgum“be gwgger ﬂgmsl Stsntlacfpg et @rga{aﬁggarmon 0 and
the plunger 30.1- 951@“0%%@5135’19@ more pre: g@bly greatefithan prleatmaspbergs. The

bi oconpati bie gﬁassswhnme hé N@AHON ASHRP. sH&ﬂid Bt Uéeﬁﬂ) great, - otfidrii¥e! nat ed

hydr ocar bons, I tabl e bioco | e ,gas haV|n vapor
p?/essure of gré ‘ﬁ? Pﬁ ayﬁggbwernﬁﬁ Eﬁ%r i ﬁgﬁm?qdzn S‘Wﬁ@?

t he pl unggr b30 gasesdamllniesdlnt arbenot démited 160nhtUgst|s(p@&efrb¢) vm¢|ar b'I is 30
conpressed bet e g 0 atl e

gas rel eased f\r,l%%ﬂﬁﬁe vesscfakigl ﬁ%‘gg?a%ﬁ&br?gdc?err?é??ﬂ%&?%@?“f grat| ng
into the VaRaAD Bressure (i rgreasen thg@rlt atoyesphere at 0 C. Carbon dioxidd i ls motder to

mai nt ai n thﬁsr%ﬁhﬁh‘b&dﬁéﬁ& neShay edth e contam nation
of the tampon 20 with env ro%?rréesﬁta er aﬁ! Béj'grslsrﬁcé:nggo‘!s&g?g any materi al

used woul d preferably have® D3RRIPAPO {piocompatip gaﬁo asedden of

| ess than aboutat3the féiweird ] erdd:rdfesiie] inseptet (meg belwed] to e‘ﬁ@ﬁr@g}ha@nd,ea
\If,\gr??ggé /168313 biocompatible gas does not es_c_ape.mto atmosphere. The tanﬁon 20 is thus

per neat i on coefsbﬂed émthefipsertexy gihe sealsmntbicemadeblnuproviding ad @nércap 106 wher r ]

mm / (sec Fﬁ.ﬂs lLnserter
i ncl ude hi gh dene lsBfEd w‘ﬁf@h"i@épre@!%ﬂ ien# Hf %%Syﬁriqncﬁf%xﬂkﬂﬁlst Qlethe
terepht hal at e, lﬁﬁq*ﬂ-erﬂ‘ﬁ\ﬁ“ﬂwaal the mserter mep dayesad lalalmsmflwkn;qm di ne
chloride. Nyl orwifich reaWﬁerDﬁleylylhﬂgdrlw 3€depresSed. CAl ape&a é\ﬂecabh@mfsef err ed

materials. A S%rg erreg or ease of mseﬁmn am nat €
Another embodxment, shown in FIG. 3, has a vessel 130

25 disposed between the tampon 20 and the plunger 30. The vessel 130 is filled
with pressurized biocompatible gas such as nitrogen, argon, helium, neon,
fluorinated hydrocarbons, and other suitable biocompatible' gases having a
vapor pressure of greater than 1 atmosphere at 0'C. During insertion, when

the plunger 30 is depressed, the vessel 130 bursts as the vessel 130 is

30 compressed between the plunger 30 and the tampon 20. The biocompatible
gas released from the vessel 130 mhlblts 0, and CO, from migrating into the

tampon 20 during insertion. _

In order to mamta.m the reqmslte internal pressure and to

reduce contamination of the tampon 20 with environmental O, during

35 storage, any material used would preferably have a permeatxon ‘coefficient
for nitrogen of less than about 3 X 10? (cm mm)/(sec cm’ cm Hg). and a



having a netal foil layer or the |ike. - : - ' to
anot her emYOMMRE® of the invention, an effective am%?&(&)&dg%ls
antioxidant (also referred to as an oxygehl scavenger) can be

i ncorporated into the inserter. The antioxidant will conmbine with any 10
resi dual oxygen that is not renoved when the inserter is filled with a

bi oconpati bl e gas and seal ed. Furthernore, the anti oxi dan vm:{ | conbi ne
with any oxygenmmnﬁ%y%fﬁctqm &orr 9xygen jless shamaboutsled xet0™” @ atm)é(sec

anti oxi dant cm® cHEHEY. | Ma‘@eﬂﬂﬁkdiﬁsletfaw&nhagItﬁhgmaeﬁé}rihaaaé g bond
erre

such as tocopheral

sterically hi nde? 8&‘“&?@%@%5& IB&%hy %“ﬁoéféeﬁﬁ?@hﬁea&th%ﬁm:ww}aécw&dl ly
oxi.di zed, such ecpobythéd,tand p@ymmyltﬂlm chlonde Nyldn 6 PERumdSpoljvihglidined
e o1 oS | Sflorifl det e e MABHANSHiso suitable YR bel &, Hrindlé

cheni sor ption),
anti oxi dant s suhavmsavmtdrﬁod myfatrﬂé thsbkﬁ ‘such 1iquids coul d be

i mobi |i zed on the insideagds dRee taf aﬁ@lﬁef néﬁﬁéd?ﬁlFlalB &nqﬂéﬁq ;,g}ﬁmzomw tam n

Ewth the resin _used to produce the Inserter an a ternat’lve
means of naki ngeffectiygamoust of ap aptigxidant (algaurﬁfﬁredn[teras]an oXxygen scavenger)

According to stidd béiiebRRrated e itiEmEerted) The/ AftidxaARO WIS mbme thﬁﬁﬂ;rr]
i nserter yateri al

t t bI th '

el ufle of of Prores °5f9@§é>§vm St IeTnonsd Waer, e WSeeTgism PdVihrs . 25
agents include bietainbatible \gas agei&hhdhaFunbemdfet e sntioxidant lWﬂlnc@ﬁblﬁe nai n
ncorbic achd ol oy BAE ey 1R itfhod TosB sHE oSt Sbtc Alfokiiine i
resins and oxygmatesiatinokude those havingl veanjugated-doulie hondatchnds tappplieralsi on EP
0 720 821 A2, t hscl S ' ence.
30 (Rcilying Vihin &, WHOP isSpRFLEH, BERGRY Rt ohEAdl P10

pad havi BHD),rtbasecmatedpls which é%}'eaédh oxidizede sugh asssulfites anscothic dant

which will ac1dC(i’éI’@<blfkesWdté1 £id SeANGRIEhIGHYe, 8id dhicke WKHCENTRDRRY! €S
or, ot her'wi se repl aced by ot her

not renoved from d
gases. Additi onS¥Y&Fn G-, Qy Clt’e“q'gﬂ{l’inga) FUAR 23,PPTP WXB%I ne with or scavenge
any Jerr] nolecul es preséhliquidrantigxidaits sa¢tpasigitamin Blare bsed], fshetstiquids o t he

anpor, durt 0, SSAAgR Sl HR, e cAd bF € ik a0 €
PCT/ | B98/ 00293 vitamin E w1th the resin used to produce the inserter would be an alternative
i nctude those hﬁ]woﬁnggﬂgqgﬂaggblgqygy&ea%gmsts rically hindered phenol s,
por phyrins, ascorbic acid,"vitamn E_ ferrous su ate, stannous chloride or
According to still another embodiment, an oxygen absorber
can be incorporated into the inserter material. Suitable thermoplastic resins
include olefins, polyesters and polyamides. Suitable oxygen absorbing

25 agents include metallic type agents having a metal such as iron as a main
component and organic type agents having an organic compound such as .
ascorbic acid as a main comp_ohént.' Those and other suitable thermoplastic_
resins and oxygen absorbers are disclosed in European Patent Application EP
0 720 821 A2, the disclosure of which is hereby incorporated by reference.

30 According to another embodiment of the invention, the pad
having a reduced O; level can also comprise an antioxidant which will
combine with or scavenge any residual oxygen molecules not removed from
the tampon pad or otherwise replaced by other gases. Addmonally,
antioxidant will combine with or scéwenge any O, molecules present during

35 storage or which diffuse into the tampon during storage or which may
infiltrate into a pad during its insertion into the body. Suitable antioxidants



any of a variety of well known safe antioxidants. Further, because CJerr]
has aMO@sMuE? in pronoting the production of toxic sho®KCTARMENSKHE
exot oxi n the 5 pads of the invention gy further conprise CJerr]
scavengers such as water to scavenge any CJerr] which is present or
infiltrates into the pad. As a further aspect of the
present invention, bacteri ci des may ~ be incorporated into the pads

with those bactmeluaedmevmmg BE6nj ﬁgh%d fHowblé ®ond, stencaﬁ?%ﬁ&’ér@& Ebls,aur eus
bei ng preferred So be cor porat ed

I\/Eans such,as b ﬁnif %/ }tg,ge
into the pads seTRAYRIS: ASFibic; 3¢t h? FEOYS $H stannou%l ®fin the
tanpon in the ramygef ovardiywf welbkiowrbsdfe annoxldants Further, becaus¥@@ (0 phas

t hod [ t [s] th
ovel if“’aerﬂm ?&”ﬁﬁ‘é‘“‘*ﬂ%&e Pifafitlon Bokfe HBEK syndrame sRofpfit e | °
met hods, * t heS abBasisf “WQ@F@WY art cnmmeaﬁ@z gravenggesisuch as. watemtal ed i n
15 the inserteghy % r@gquthgg gfe‘ﬁﬁﬂt%rsiﬁﬁﬁﬁt&%t@tﬁ? e the | evel of

Jerr] and err pres rtia nterstices o

Alternatively, or in the A ghdipssk ¢ WWR"FW%%‘\YGM% aﬁ%ﬂ%’&él@?@' ng the
products under beilicofpbrated mtoahe@sw mma&ma&wéﬂ@dealwmam&@km Gerr]

d h t
(2, heon.  nel VARPIERRE"ur Befe pretimed MRS such By Rife? gt sy | %"
sui t abl e bi b@onglsn ibbliecerperatédaintdiabe padsaporasptoemsintain the pH of the dhidy t han

1 at nosphere at qﬁgbﬁ{eﬁ]“?t@a’“}ﬁ%%ﬂt&%ﬁnﬁ g%a@;su? févx%ge .~ production of

t oxi ¢ shock syndrone exotox i nsi de the
inserter) or the tanpon/i Medeuemethodsiwell withinnthg skill iethecart imayabe used vvr ap

made from pl aSttoCredﬁL%rmEfIé\R:l 3 (thHQﬁe Emﬁﬁdn' @dth\e*iﬁ»fehueﬁ LVEdbidis % t“?
(o) I Cl ent for

CJerr] infiltratio r ef era y perrreatlonc
nitrogen of | es@eg‘ﬁaﬁ '-QBGE‘EOI'BU‘KF isdanay b ePE‘Hﬁ'@?‘? ¢d in cm Hg)
and a 1periedhieprer)condek iredivet pregsufexywas to eﬁiﬁmﬁxh@fﬁhe’:ﬂwﬂ oﬂ-(ﬁ ahdlo[ err]

cnjerr /(s The w nai.nt ai n

f)l g{corrp!att |mt?l e( géézoggﬁ%l}eﬂﬁ-ﬁ%]m&rﬂl% ?%Qﬁ ?@p &%ﬂ‘%ﬁl ¥ nQerife e The
t anpon of the peamhkinatiannwdti ipoeducing 20d peckagiognthei prodacts owrelenr medueadch as
the overwrap di r t 493.
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wrap made from plastic, paraffin or other material which prevents O, and
25 CO, infiltration. The wrap preferably has a permeation coefficient for
nitrogen of less than about 3 x 10° (cm -mm)/(sec cr'n2 cm Hg) and a .
perm&tlon coefficient for oxygen less than about 1.5 x 107 (cm’® mm)/(sec
cm? cm Hg). The wrap helps maintain biocompatible gas overpressure
within the tampon and inserter. The tampon of the present invention may
- 30 also comprise an overwrap such as the overwrap disclosed in Baier, et al.,
U.S. Patent No. 3,902,493, |
According to still another method, production and packagmg
of the tampons of the invention may be carried out under conditions wherein
atmospheric air is replaced with a biocompatible gas such as niti’bgen, neon,
35 argon, helium, a fluorinated hydrocarbon, or another suitable gas having a
vapor pressure of greater than 1 atmosphere at 0C. The tampon is
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CLAI MED | S:20 inserter to inhibit oxygen migrationAntotheproduct during sformgeni al tanpon .
and’ inserter conpr i Bécadse2COR trade StiralilateBRIsHOBR ex6loRkin pRsiuBloklavi ng
an err] conce&t)zr %éa!vengers can also be added to the absorptive pad or packaging to
scavenge CO,. According to one embodiment of the invention, water itself
is added to the pad as a scavenger for CO, which can then dissolve into the
25 water forming carbonic acid. - An effectxve amount of CO, scavengers may
be incorporated into the inserter.. -

It is anticipated that numerous variations and modifications of -
the embodiments described abqve will occur to those of ordinary skill in the
art when apprised of the teachings of the present specification. Accordingly,

30 only such limitations as appear in the appended claims should be placed
thereon,



suf ficient T ed so as to reduce the introduction of oxy i
vagina 5 %%8ﬁg%$nsertion of said tanmpon, and an inserter eﬁ@%@l?he
t anpon and reduci ng contam nation df4 t he. tanmpon wi th environnent al
Jerr] during storage. : 2. The conbi nation tanpon
and inserter of claim1l wherein the inserter enclosing the tanpon
contains a sui WAABIHCEAMERIIB e gas having 10 a vapor pressure of
greater than 1 atnosphere at O[err] C, wherein said gas does not
pronote production Of toxic SROCkom ' in nd  §

3. The conbi nation tanpon .and ingigﬂ{dg{mgfﬁégggﬁmémmgre?ng msel:_t‘tarhe

sui tabl e bi ocoHTRTISHISA Gafamewallampen characishzed, b?‘ﬁ’éﬁa%@i&?@\cﬂ‘%ﬂ@ﬂ N2, 15
neon, argon, heifficientlyaedudedusar it mduty thetiatrodution F\Oxpgerdinie ROFagitfaSSUr €

greater thap 1 0, C. . . 4, The _
conbi nat i ongt a%‘%o%g%ﬂl{)ﬁsogi%dr Faé?poé‘h}?“gf.a'.lt frgerter encmetha MFV&P&T ein
sui t abl e mat ertedicing contiminationof the timper with eavimnmentah©p dugifig stonage. have a
permeation coefficient for N2 less than 3 . x 10[err] (cnferr] mm/(sec
cnferr] cmHg) and a perpeation coefficient for (Qerr] less than 1.5 x
10[err] (cnferr] iy ( se}'hgﬁ?@bm}thghqamgyr_x and inserter of claim 1 wherein 5.

The conbi nat i ofhe tifs@ReNerfNsting the tafiforPéontdlis 8 uitdbfe BScorpftible Sdstiatinghher ei n
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neans for RATRICHHE PLBFsHAT anoh atmasahese .afﬂe&cvp‘l"rﬁ’(!!e’?a},dg O%her ei n
during insert imot ppbmbdiesprodugnion of tdxic shockgyritrombexdstbgighar ge neans is
depressed into the cylinder rupturing the end of the cylinder distal to the
di scharge means and introducing the tanpon into the vagina. 30 '
6. The conbi nation tadpon Zhelcombivaticsr tampon and insértentofichim 2 wheremai d
means for dis r it mﬁ 3 feor Ldin .0 S d
cylinder is sgtlhgcstqé%‘g? trbE)Hr?:loa grogﬁggﬁgla g??%g%? sziié) %hggorr&g#\lgg E’Zla*
di sposed 135 ngogy ﬁ&%aih@'w,u%ﬂ}l%ﬂaﬁ% hydrocarbens \Aat Yapar peessuteor ned
between sai d Sgreateth@fl atmbspheteat@Ci nder, and a plunger wherein said

pl unger and said cylinder ~ are disposed in a lamnate filmouter
package, said lanminate filmouter package WO 98/ 41179 :
PCT/ 1 B98/ 00313 4. The combination tampon and inserter oflany of the

above claims wherein suitable materials for forming the inserter are polymers
20  that have a permeation coefficient for _N2 less than 3 x 10'9 (cm3 mm)/(sec

cm? cm Hg) and a penneation'coeﬁicient for 02 less than 1.5 x 10”° (cm

mm)/(sec cm? cm Hg). ' B | '

5. The combination _tampon' and inserter of any of the
25 above claims wherein the inserter’ compriseé a sealed cylindef c'ontaining the
- tampon and a means for discharging the tampon - at one end of the cylinder,
wherein during insertion of the tampon into a vagina the discharge means is
depressed into the cylinder rupturing the end of the cylinder distal to the
discharge means and introducing the tampon into the vagina.
30 o | |
6. The combination tampon and inserter of claim 5 wherein
said means for discharging the tampon and means for providing said sealed
cylinder is selected from a group Con‘sisting of a plunger and bellows disposed
around said plunger, a plunger provided with a seal formed between said-
35 plunger and said cylinder, and a plunger wherein said plunger and said cylinder
are disposed in a laminate film outer package, said laminate film outer package
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havi ng a Rﬁbgﬁﬂmfn coefficient for ni'trogen of | ess than awmas/msiﬂ[err]

(cme /(sec cnferr] cmHg) and a perneation coefficient for
oxygen Iess t han about ' 1.5 x 10[er]r§ (crjerr] nmm/(sec cnjerr] cm
Ha) . 5 7. The conbi nati on tarrpon and inserter of any
of the oye cl ai ns_wherei.n an, anpunt of, antj oxidant ef |\ge in
mai nt ai ni ng SQFW”Q%P?‘}“““O“ co HEWF&FW&?"&“%?SIt ?b°é"F%’ III’ve FHr
reduci ng int rqdm)ﬁ(sdarcm?f cmﬂgmdlw@meaiuh coefﬁcxemﬁm ey gel tess hanrubent | on of
sai.d tanpon is serter. 8.

The conbi nati olngt arrpog':E 81%)/(5 'gfﬁ@r aim7 V\,herel n said

antioxidant is selected fromt he group consi sting of conpounds conprising
conj ugat ed goubl e bonds, 7por plﬂmglcfa?,b"%ﬁﬁl %g{gy, nNAROGLsE ﬂ rplag Sof A/EOT bi €
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and an inserter enclosing the tanpon and = . reducing contam nation of

t he tarrpon%ﬁmth envi ronmgnt a: @%B&ngé{l%&g‘g% a%fﬁg 8‘?‘% |.§wlgre§lpe st eps
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t he tanpon, ansiid @tioxidant isgeletted tﬁ@npthn gmumccmnS’dng ofcompmunds) c¢mgmsngg

the tanpon. her
conprising t hecong%ggtedf d%le bor]dchornga ?&Fﬁ]p&qgent d:’hh&)hﬂx, g}&ﬁ%{#\%\ﬁmt h a
bi oconpat i bl e Ytasming, &reussylise;and stannogqr ?fr'ﬂ’éﬁﬂ!’ﬁ @ﬁm@f ‘toxic shock
syndrome exot oxi n. o

15 9. A method of producmg a combination tampon and -
inserter comprising a catamenial tampon characterized by havmg an 02 level |
sufficiently reduced so as to reduce the introduction of oxygen into a vagina
during insertion of said tampon, and an. inserter enclosing the tampon and

_reducing contamination of the_taihpon.With environmental Q2 during storage

20 comprising the steps of (1) producing a catamenial tampon, (2) removing 02
present in the tampon, and (3) sealmg the tampon with said mserter enclosmg
the tampon.

10.  The method of claim 16 further comprising the step of
25 replacing O2 present in the tampon with a biocompatible gas which does not
promote production of toxic shock syndrome exotoxin. '
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