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FI ELD OF THE | NVENTI ON The present invention i's
directed to novel face masks contai ning one of nore |ayers of
fibrous material, wherein the 15 outernost layer is a
spunbonded/ el t bl own/ spunbonded | am nat e. The face masks of the
present invention provide liquid strike- t hrough protection,
breathability, and confort for the wearer. BACKGROUND OF THE

| NVENTI ON 20 As is generally known, face nmasks have been

designed to greatly reduce, if not prevent, the transm ssion of

| i qui ds and/ or airborne contam nates through the face mask. In

surgi cal procedure environnments, such liquid sources include the

a patient's perspiration, patient |iquids, such as blood, and life 25
support liquids such as plasma and saline. Exanples of airborne
contam nates include, but are not |limted to, biological

cont am dates, such as bacteria, viruses and fungal spores. Such
contam nates nmay al so include particulate material such as, but not
limted to, lint, mneral fines, dust, skin squanmes and respiratory 30
droplets. A nmeasure of a fabrics ability to prevent the passage of
such airborne materials is s&EACEMASKSSINCLUDENG Af

SPUNBONDED/MELTBLOWN/SPUNBONDED
10 LAMINATE

FIELD OF THE INVENTION
The present invention is directed to novel face masks
containing one of more layers of fibrous material, wherein the
15 outermost layer is a spunbonded/meltblown/spunbonded laminate.
The face masks of the present invention provide liquid strike-
through protection, breathability, and comfort for the wearer.

BACKGROUND OF THE INVENTION
20 As is generally known, face masks have been
- designed to greatly reduce, if not prevent, the transmission of
liquids and/or airborne contaminates through the face mask. In
surgical procedure environments, such liquid sources include the
_ a patient's perspiration, patient liquids, such as blood, and life
25 support liquids such as plasma and saline. Examples of airborne
contaminates include, but are not limited to, biological
contaminates, such as bacteria, viruses and fungal spores. Such
contaminates may also include particulate material such as, but not
limited to, lint, mineral fines, dust, skin squames and respiratory
30 droplets. A measure of a fabrics ability to prevent the passage of
such airborne materials is sometimes expressed in terms of

"filtration efficiency".

Many face masks were originally made of cotton or
linen.- Such face masks fashioned from these materials, however,



"filtration efficiency". ' " Many face masks were

originally made of cotton or i nen. Such face masks fashi oned
from t hesgowierbal s, however, WD 98/ 37779 PCT/US98/02368
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permtted transm ssion or "strike-through" of various |iquids

encountered in surgical procedures. In these instances, a path was
established for transm ssion of biological contam nates, either

present in the liquid or subsequently contacting the liquid, 5

through the face mask. Additionally, in many instances face masks
fashioned fromcotton or linen provide insufficient barrier

protection fromthe transm ssion, therethrqugh of ajrborne | ..
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such face 20  courséERighdRiing el istetilizaeion procbiuténnyéas defsied
containing only nonwoven webs. I'n sone

i nst antes, f ace PREQISs IPU&h oned fromliquid repel l ent fabrics,
such as fabrics fornmed frdnsposableface masks havel jargeby repldced éiidry repel

|Lquids and ar e cunt & BRA! BRRacREn hch disposh BISRIER BCRETAERRRL By 0 (he

wearer than non oUs nateri a €r, théséei rove s in

confort and br efommbtian pf such articles from totally liquid repellent fabrics

and/or apertured films which prevent liquid strike-through. In

15 this way, biological contaminates carried by liquids are prevented

from passing through such fabrics. However, in some instances,

face masks formed from apertured films, while being liquid and

airborne contaminate impervious, are, or can become over a

period of time, uncomfortable to wear. Furthermore, such face

20 masks are relatively more costly than face masks containing only
nonwoven webs.

In some instances, face masks fashioned from liquid
repellent fabrics, such as fabrics formed from nonwoven
polymers, sufficiently repel liquids and are more breathable and

25 thus more comfortable to the wearer than nonporous materials.
However, these improvements in comfort and breathability
provided by such nonwoven fabrics have generally occurred at
the expense of barrier properties or filtration efficiency.

One type of nonwoven fabric, a conventional

30 spunbonded/meltblown/spunbonded (SMS) laniinate, has been
widely used in surgical garments, such as gowns and drapes, due
to its excellent barrier properties and relatively low cost. To
date, such SMS laminates have not been used in commercially
available face masks due to their unacceptable breathability



provi ded by such nonwoven fabrics have generally occurred at t he
expense of barrier properties or filtration efficiency.

One type wbasemmeven fabric, a conventional 30 PCT/US98/02368
spunbonded/ el t bl own/ spunbonded (SM5) | am nate, has been Wi del y
used in surgical garnents, such as gowns and drapes, due toits
excel lent barrier properties and relatively low cost. To dat e,
such SM5 | am nates have not been used in comrercially avai l abl e
face masks due to their unacceptable breathability WO 98/ 37779
PCT/ US98/ 02368 properties. Consequently, the search for
face mask material s, which will provide liquid strike-through
protection, br egijepluirtiesy. Consequent f”ﬁlec%ﬁﬁ!l{ fat ﬁcéeh?éskV?Aaftekﬁ!%COSt
conti nues. re exlsts nee e art
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i nventisn and wirnasks and methdgdscforemaiting shg aame, which providerimproved of
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novel face mask well as, imprayies fléﬁragoa effinipaeye Buch nmmm;edpm@mmléd

(SM5) | am nate. p 0 I novel
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presentyi nvent i pedification and claims! ude an internedi ate | ayer desirably in
the formof one oOr nore electret neltblown fabrics, and an

I nnernost | ayer desirably in the formof a spunbonded fabric or a
second SM5 | am rBUMMARY OFTHE INVENTIORe face nasks of the present

invention provide The present invention is directed to a novel face mask
comprising a spunbonded/meltblown/spunbonded (SMS) laminate.
15 The present invention is also directed to a novel face mask having
an outermost layer in the form of a SMS laminate. In addition to
the SMS layer, the face masks of the present invention may
include an intermediate layer desirably in the form of one or
more electret meltblown fabrics, and an innermost layer desirably
20 in the form of a spunbonded fabric or a second SMS laminate.

The face masks of the present invention provide
improved liquid strike-through protection, breathability, and
comfort, as well as, improved filtration efficiency, while avoiding
the use of expensive components such as apertured films. The
25 face masks of the present invention include various layers, each of
which provide desired characteristics and contribute to the overall
filtration properties of the face masks. In fact, the various layers
of the face masks synergistically work together to provide
filtration properties, such as improved liquid strike-through,

30 properties unattainable by use of any one layer of the face masks.
The face masks of the present invention can be made
from a variety of materials, in addition to the SMS laminate,
including, but not limited to, woven fabrics, nonwoven fabrics,
knit fabrics, and combination thereof. Desirably, the face masks



i mproved |iquid strike-through protection, breat habi | i ty, and
confort, as well as, inproved filtration efficiency, while avoiding

t he use %{, SSPH 9§|ve conponents such as apertured fil ns. Tﬁ@/@@s/oz:sss face
masks of %e present invention include vérious |ayers, each of

whi ch provide desired characteristics and contribute to the overal
filtration properties of the face masks. In fact, the various |ayers
of the face nasks synergistically work together to provide
filtration properties,-such as inproved liquid strike-through, 30
properties unattai nable by use of any one |ayer of the face nasks.
The face masks of the present invention can be nade froma
variety of mate
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the face masks oBanteanediaty fidterdpbricain tha ormiof amelectret meltblowine

i ntermedi ate fifiigHct aéifd Grl inh8AMbSE mayéram @h@cwrﬁs oEld Qb‘ﬁ%onded
fabric, and an garherrm

un onde
fabric, wet-| ai R V€ é?laf@%ﬂﬁaﬁopmy& The
fibrous material used to fHrerfibrouseimatetial @sed to form thv;lwdbs sbyveet i C

{1 bor oi%epends. HiRaerstbRuEIMRey natal S hnd combinatiofy tgddreq
properties, e.gThel choiat oédiberandepends apoperfosainample, fiber cost amd | qui d
s 4 8 S T e, vapor s 0
such as those d@flh@&ldrwmlﬁé‘lgyo@ flRfs] mé%‘ll sface mask. ér%xafﬁ@ll‘?,am' des,
pol yacrylics, eggitabhd dilsrotls mntedans riﬁayomcmda but are not limited to,
15 synthetic fibers such as those derived from polyolefins, polyes-
ters, polyamides, polyacrylics, etc., alone or in combination with
one another. Similarly, natural fibers such as cotton, linen, jute,
hemp, cotton, wool, wood pulp, etc.; regenerated cellulosic fibers
such as viscose rayon and cuprammonium rayon; or modified
20 cellulosic fibers, such as cellulose acetate may likewise be used.
' Blends of one or more of the above fibers may also be used if so
desired.
It has been found that face masks formed from
synthetic fibers, alone or in combination with natural fibers, are
25 particularly well-suited for the face masks of the present
invention.
The face masks of the present invention satisfy the
need in the art for suitable face masks, which provide improved
liquid strike-through protection, breathability and comfort, as
30 well as, improved filtration efficiency. A detailed description of
the face masks of the present invention is provided below.



one another. Similarly, natural fibers such as cotton, linen, jute,
henp, cotton, wool, wood pulp, etc.; regenerated cellulosic fibers
such as vWOO88@77ayon and cuprammoni um rayon; or nodi fied PCT/USI8/02368
cellulosic fibers, such as cellul ose acet®t e may |i kew se be used.

Bl ends of one or nore of the above fibers nmay al so be used if so

desi red. It has been found that face nmasks forned
from synthetic fibers, alone or in conbination w th natural
fibers, are 25° particularly well-suited for the face masks of the
pr esent I nventi on. The face nmasks of the
present invention satisfy the need in the art for suitable face

masks, which praqvide i uid strike-through protection,

d li
breat hability a@%ﬂﬁb?v%ge GRIPTION @E:%I'EINMEN(HQNf iltration
efficiency. A detailed desphkptdcennPisks of the %s&@fﬁ%@tﬁ?%ﬁcﬂdé Iae

present inventi %P i.% é)'i)OVi ded bel ow, ,

PCT/ US98/ 02368 1lexible body portion, which has a generally rectgngular or square
DfETtA'h LED DESCFI _@napstﬁrd Ebﬁlq;ﬁ&@\ﬁﬁll@tion materjal. The fi%)tr%ltionmtﬁtérf’ﬂei\ﬁh”ﬁsﬁs
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filtration mat emhaterimie fAlttrdeast nanheri dhyes 5is formedesifiralbhy gne or
nore | ayers of i rial. At [east, pne

| ayer is for rne*drgi5 pﬁﬁ@ﬁﬁ/ﬁ‘%ﬁ@%ﬁ%%%‘&?%ﬁmmﬂ@% oriéﬁﬁr'(‘@ﬁ's)

| ami nate. Desir4heySMS laminate tisepsnddednas e ousermost dayersonmcomerer nost
| ayer, or cover gﬂﬁﬁ, : rdhe j_ments,
t he SM5 cover sheet, of thehﬁ@?lhgaég' n‘g?ﬁfg W tiﬁgﬁd}rjﬁé Iel?érjfettcl'ﬁ a‘?%ﬁ%&g)rﬁ?ev\hi ch

) sheet . .
provi déd Sheeﬁd&i??@%ﬂe@iw @il pnierBissliatedayer,: whichcprosides and
an i nner - additienal fihtatioh Spiopeioivsats thet facen VAAESaj t to
t he face of . htllé'ﬁ rer.tp;np a Feﬁr%dﬁhﬁbg&%ﬂ&tﬁgqﬁg§
portion incl udeddyer w 1 ﬁ%ﬂﬂ% Wgﬂppg drroyides eRUORhfe the fagg, 0

i nternedi ate | aylke wearen. In a preferred embodiment, the body portion includes
an outermost layer of a SMS laminate, an intermediate layer of an
15 electret meltblown material and an inner layer of a nonwoven
fabric. Desirably, the inner layer is a cover stock, such as that
formed from a cellulosic material or a cellulosic material in
combination with synthetic fibers; a spunbonded fabric; or a
second SMS laminate. Each of the layers of body portion is gener-
20 ally rectangular and desirably coextensive with the other layers;
" however, outermost layer, or any other layer, may be oversized

and adapted to be folded over one or more other layers.
The face masks of the present invention can be made
from a variety of substrates in addition to the SMS laminate,
25 including, but not limited to, woven fabrics, nonwoven fabrics,
' scrims, knit fabrics, and combination thereof. Desirably, the face
masks of the present invention are formed from one or more
nonwoven fabric layers. In the case of multiple layers, the layers
are generally positioned in a juxtaposed or surface-to-surface
30 relationship and all or a portion of the layers may be bound to
adjacent layers. In the case of nonwoven fabrics, the nonwoven
fabric may also be formed from a plurality of separate nonwoven
webs wherein the separate nonwoven webs are similar or

different from one another.



15 el ectret neltblown material and an inner |ayer of a nonwoven
fabric. Desirably, the inner layer is a cover stock, such as that

formed fr. hlulosic material or a cellulosic material p¢m593/02363

combi nation Wi th synthetic fibers; a spuftfbonded fabric; or a

second SMS | am nate. Each of the Iayers of body portion is gener- 20

ally rectangul ar and desirably coextensive with the other |ayers;

however, outernost |ayer, or any other |ayer, nay be oversized

and adapted to be fol ded over one or nore other |ayers.

The face masks of the present invention can be nade froma
variety of substrates in addition to the SM5 | am nate, 25 i ncl udi ng,

but not limted to, woven fabri non en fapric ri kni t
fabrics, and conbination ¢HePS ‘3% V@SItﬁm‘t h%oq\g(ggen fabric" re ﬁ‘@s{g of
the present i nvanfabmcaﬂmtfbasm stnmurseofoindividual fibers ornfitameats f abri c
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forrredfromap NONWOV ‘\s\e erein the
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g 98/ §7E79 bond1{1g, and solutm@r s 1nn1r'1'g fSultable non%*ééﬁs%ltﬂf ?%.@8

used herein erm." noNwo re abric
that has a struﬁq(a?lél qutnaﬁ/ Eetirtg’ PuPE ﬁﬁﬁtﬁabncs melt%lwfbh are
random y and/ or fabwids,r wet-laidafabyidsnamd cembinatiansdhetddfe f ashi on.-
Nonwov n fabrics can be r et n r S€e

I ncl ud ng but not lim tgg&‘fugé{?rﬂe}%ﬁ ﬂl%r g%rgxi ggun%{xd?g %B?ﬁ fefers
processes, hydrtera aMgbi of sprait ediemectest Eipers fandéer dalamentsamtich are

bondi ng, and so n |

: g Foinea %ﬂtgﬁﬁ?glﬁg @%&f&%&“"ﬂﬁ&a r&‘n(f)ﬁpis‘tfé Jpaterial, or

i ncl ude, but are not unbon I CS

fabrics, wet-|affeKHRAIBE BHESC B¢ Jnolien: th %‘meP{gaStlc material, as
filaments from a plurality of fine, usually circular, capillaries in a

15 spinnerette with the diameter of the extruded filaments then being
rapidly reduced, for example, by non-eductive or eductive fluid-
drawing or other well known spunbonding mechanisms. The
production of spunbonded nonwoven webs is illustrated in patents
such as Appel, et al., U.S. Pat. No. 4,340,563; Dorschner et al.,

20 U.S. Pat. No. 3,692,618; Kinney, U.S. Pat. Nos. 3,338,992 and
3,341,394; Levy, U.S. Pat. No. 3,276,944; Peterson, U.S. Pat.
No. 3,502,538; Hartman, U.S. Pat. No. 3,502,763; Dobo et al.,
U.S. Pat No. 3,542,615; and Harmon, Canadian Patent No.
803,714.

25 As used herein, the term "meltblown fabrics" refers
to a fabric comprising fibers formed by extruding a molten
thermoplastic material through a plurality of fine, usually
circular, die capillaries as molten threads or filaments into a high
velocity gas (e.g. air) stream which attenuates the filaments of

30 molten thermoplastic material to reduce their diameters, which
may be to microfiber diameter. Thereafter, the meltblown fibers
are carried by the high-velocity gas stream and are deposited on a
collecting surface to form a web of randomly disbursed
meltblown fibers. The meltblown process is well-known and is



10 As used herein,” the term"spunbonded fabric" refers
to a web, of small dianeter fibers and/or filanents which are

f ormed bywewdsswriong a nolten thernDpIasttﬁ_naterial, or PCT/US98/02368
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filaments froma plurality of fine, usually circular, capillaries in a 15
spinnerette with the dianeter of the extruded filanents then being

rapi dly reduced, for exanple, by non-eductive or eductive fluid-

drawi ng or other well known spunbondi ng nechani sns. The

production of spunbonded nonwoven webs is illustrated in patents

such as Appel, et al., US. Pat. No. 4,340,563; Dorschner et al., 20
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No.

As used herein, the term "wet-laid fabrics" refers to
fabrics formed by a process, such as a paper-making process,
wherein fibers dispersed in a liquid medium are deposited onto a
screen such that the liquid medium flows through the screen,

20 leaving a fabric on the surface of the screen. Fiber bonding
agents may be applied to the fibers in the liquid medium or after
being deposited onto the screen. Wet-laid fabrics may contain
natural and/or synthetic fibers.

As used herein, the term "spunlaced fabrics" refers to

25 a web of material consisting of a blend of natural fibers and
synthetic fibers, where the fibers are subjected to high-velocity
water jets which entangle the fibers to achieve mechanical
bonding. Desirably, the natural fibers are wood pulp fibers and
the synthetic fibers are polyester fibers.

30 The face masks of the present invention comprise a
spunbonded/meltblown/spunbonded (SMS) laminate. Desirably,
the face masks of the present invention comprise a SMS laminate
as an outermost layer of the face mask. More desirably, the face
masks comprise an SMS laminate as an outermost layer and at



5 Thernopl astic Fibers" by K. D. Lawence, R T. Lukas, and J. A
Young; and U.S. Pat. No. 3,849,241 issued Nov. 19, 1974, to

Bunt i n, As used herein, the t f| bers"
means srrg%?%mwg di aneter fibers haw- ng an aver age dlgénﬂjgérﬂﬁﬁ%?
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fromabout 0.5 mcrons to about 50 microns. More specifically
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m cron to about 20 m crons. M crofibers having an average

di aneter of about 3 mcrons or |less are conmmonly referred to as-
ultra-fine 15 m crof i bers. As used herein, the
term"wet-laid fabrics" refers to fabrics formed by a process,
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in the liquid meqjempmﬁfﬁmmm fabric. bei ng deposited onto the screen.
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| Se a
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PCT/ US98/ 02368 methods include, for example, thermal, liquid-e@ntact, electron
beam and corona discharge methods. One particular technique of
15 subjecting a material to electrostatic electreting is the technique
disclosed in U.S. Patent No. 5,401,466, and is herein incorporated
in its entirety by reference. This technique involves subjecting a
material to a pair of electrical fields wherein the electrical fields

have opposite polarities.
20 The fibrous material used to form the fabrics above
include synthetic fibers, natural fibers, and combinations thereof.
The choice of fibers depends upon, for example, fiber cost and
the desired properties, e.g., liquid resistance, vapor permeability
or liquid wicking, of the finished drape. For example, suitable
25 fibrous materials may include, but are not limited to, synthetic
fibers -such as those derived from polyolefins, polyesters,
polyamides, polyacrylics, etc., alone or in combination with one
another. Monocomponent and multicomponent, or conjugate,
synthetic fibers may be used alone or in combination with other
30 fibers. Other suitable fibers include natural fibers such as cotton,
linen, jute, hemp, cotton, wool, wood pulp, etc. Similarly,
regenerated cellulosic fibers such as viscose rayon and
cuprammonium rayon, or modified cellulosic fibers, such as



| east one filter fabric in the formof an electret neltblown fabric.
Most desjrably, the face masks conprise an SM5 | ami nate as an
out er nost waagea77end at | east one filter fgbric in the for mRGT/G$98/02368

electret neltblown fabric. 5 : As used herein, the terns
"electret"” or "electreting” nmeans a treatnent that inparts
charges to a dielectric materi al such as pol yol efins. The charge
i ncludes | ayers of positive or negati ve charges trapped at or
near the surface of of the pol yner, or charge clouds stored in
the bul k of the polyner. The charge 10 al so includes polarization
charges which are frozen in alignnent of the dipoles of the

mol ecul es. Met hogsllafoseldietatd, May likdwisk Be used. Blends ‘bfet%rﬁééf FhofPof!
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material to a pagf; i | ' ' . flelds

have opposite po] glrtlapll‘%? .%%eféko{ f@ﬁﬂﬁlg"’{ﬂ? ¢ %Qpéé?'ﬁg%%%héﬂrﬁdgﬂt%ﬂn used
to formthe fabringdudgolit are not limited dae polyolefing eigoempolyetitylent,
fibers, and conby ' I : | sdbk bgr ds
upon, for ex anpn})%@fpibgi léﬂ%tﬁgggutylene, and @Egﬂ?ég?d}gﬁﬁgggg’egés ’elg,ﬁ%gfg. ,

| iquid resistance, IV BBrGﬁrWélé’E‘i 10y ynylon 12 and $he|like; polyexersy, eq, t he
fi n: sgad gr ?pe. ﬁol};eﬁhymxh@,tesephthlaﬂ@tﬁEPolybutyléﬂéDlt@#@gﬁBhPc{tbahﬁd”ﬁiét o

i ncl ude, but arey; . ) Lbers -such as those
derived from pol ?’eplbhg&érggpége& ﬁﬁg&&%&ﬁes, the%%ﬁ%&i%“ﬁg}e?&c?*ﬂ-i cs,
etc., alone or iéthydemenpnopyienier hrebbers, styrenianobleck Mopslymensnt and
mul t i conponent, 513@' LCafal énaa?ﬁ al one
or in conbinati oﬁsl\)m hsg&ﬁgfa%%mers and fﬁg%’gﬁhs %lgrs%l‘%{ab ecpﬁlﬁggige’

i ncl ude natural FiUREQPOLYMEES.coted, polytetrafinesoethydengenpanebotton,
wool , wgod pul p, pelyariffbtdetilotoethylene; vih celgul ogigvidyers
such as viscose I?aly}ggl and ;)le ype&wr AL %?W%}gﬁk’ i?réﬁo@?’??‘ég‘“bp

cel I ul osic fiber<OZifg, polyuret aneswé)rggmgﬁg and” copolymers thereof.

PCT/ US98/ 02368 Particularly suitable polymers for forming the drapes of the

: present invention are polyolefins, including polyethylene;
polypropylene; polybutylene; and copolymers as well as blends

20 thereof. Of the suitable polymers for forming conjugate fibers,
particularly suitable polymers for the high melting component of
the conjugate fibers include polypropylene, copolymers of
polypropylene and ethylene and blends thereof, more particularly
polypropylene, and particularly suitable polymers for the low

25 melting component include polyethylenes, more particularly
linear low density polyethylene, high density polyethylene and
blends thereof;, and most particularly suitable component
polymers " for conjugate fibers are polyethylene and
polypropylene. '

30 Suitable fiber forming polymers may additionally
have thermoplastic elastomers blended therein. In addition, the
polymer components may contain additives for enhancing the
crimpability and/or lowering the bonding temperature of the
fibers, and enhancing the abrasion resistance, strength and



cel lul ose acetate, may |ikew se be used. Bl ends of one or nore of
the above fibers nay also be used if so desired.

anoconp%gégé@ conj ugate synthetic fibers suq;@bbgggf(,@gﬁst he
present i I'0n can be produced froma 0t de 5 variety of -

t her.nopl astic polymers that are known to formfi bers. Sui tabl e
polynmers for formng the drapes of the present invention I ncl ude,

but are not limted to, polyolefins, e.g., polyethylene,

pol ypr opyl ene, pol ybutylene, and the like; polyam des, e.g., nylon
6, nylon 6/6, nylon 10, nylon 12 and the like; polyesters, e.g., 10
pol yet hyl ene terephthalate pol ybut yl ene terephthalate and t he

| i ke; pol ycarbonat t her m) I st | c eI
et hyl eﬁep?/opyl er@ﬁﬂ%ﬁfg ﬁ"s%/ %ﬁi‘p p e, e fow m%agﬂgyest er

el astoners and ldeompcaiemﬂnayaxmltaimabottaS to about 20% b cwexgﬂtyrrer S,
Vi nyi pﬁf"yryré??aif‘ H%Qﬂigwﬁ elalRiner such g5 arP RBAS blode @?Qb&?g??ﬁy'
bl ends and copolStyEeRes yélﬂnebutylene andpstyreng. ar$\}c:huc<t>p©banprﬂ y&l’ers f or
form nggsthe dr atFkEo?P?ﬁeﬁc'i‘ﬁly avaﬂable deséie bf“ﬁﬂ'ﬂbhoﬁeaird%ﬁﬁié@

I ncl udi hg pol ye ypr y ene; ybuty
copol yners as Wel?fl a&%l‘bt@@g’ 220 to 2’( E@bpg l'b‘(ﬂh}ﬁers

for form ng conjgidedisief Ieibsst@menc block mdlm@r iy KHAT‘@N opiymaEy,s for
t he hi gh rreltlng conponen n ate f. befs .incl

pol ypr opy! ene, EE%&OBP of suitable %‘iﬁﬁbv é{ﬂlf T3 EHRXIFRR atﬁcry&
tS)LIe[]ggl t hgéﬂ(ﬁm mgéatpetalcbpfﬂ:ymelry, such as ithgd)%g@rhlnyllgmet?w;deﬂ@dmeul arly
pol yet H§I enes, eyl I‘{&?X eﬁ@’ %ﬁd ethylen@e #Hy"l ar SI O\jvréq’dgir%csll f}f&l glgtabtlﬁyl ene,
hi gh density polqmpﬁylltéﬁep ce the deSIIeﬁlmmﬁ%ﬂédfonhﬁboﬁth wt.

particularly swtgaabsu@gmp@@e% based on tth%MWéigh@rctCﬂfé mtﬁ\e‘lﬂlﬁ rS ar e
pol yet hyl ene

fiber formng pd?%%r WPQS’&P pf}?&?/?ﬁﬂer suitable additive pRLYRSHS gl‘ﬁpée
el astoners bl endsslybneykine. copolgdvbrsian et&iy@ene—propylenemﬂpolymmnponent s

ey congaln addityves Tor saleng%ublis of e prespph RN Y8 o ¢ e
abr asi on resi st diegmed tfremyfabries containing a blend of synthetic fibers and
natural fibers. Desirably, the face masks are formed from fabrics
containing synthetic fibers in an amount from about 100 to 25
weight percent and natural fibers in an amount from about 0 to 75
20 weight percent based on the total weight of the fabric. More
desirably, the face masks are formed from fabrics containing
synthetic fibers in an amount from about 100 to 50 weight percent
and natural fibers in an amount from about 0 to 50 weight percent
based on the total weight of the fabric. Most desirably, the face
25 masks are formed from fabrics containing synthetic fibers in an
amount from about 100 to 90 weight percent and natural fibers in
an amount from about 0 to 10 weight percent based on the total
-weight of the fabric. '
It has been found that nonwovens formed from
30 synthetic fibers, alone or in combination with natural fibers, are
particularly well-suited for the face masks of the present
invention. In particular, synthetic fibers containing a polyolefin
are especially suitable for the face masks. Desirably, the
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softness of the resulting webs. For exanple, the |ow nelting

pol yner omop&sEM® may contain about 5 taog ?bout 20% by wei gﬁ@T’US98/°2358 of a
t her mopl astic el astonmer such as an ABA' bl ock copol yner of

styrene, ethyl enebutyl ene and styrene. Such copolyners are 5

comercially avail able and sone of which are identified in U S.

Pat. No. 4,663,220 to Wsneski et al. An exanple of highly

suitabl e el astoneric bl ock copolynmers is KRATON G 2740. Anot her
group of suitable additive polynmers is ethylene alkyl acryl ate
copol yners, such as ethylene butyl acetate, ethylene 10 nmet hyl
acrylate and et lybbef@mfﬁlberam@élg' rap gléﬂlﬁoﬁlpdl?@dlﬁlene fibers. ®gygnt to
produce the desq a[%r ﬁl%\g% S frPHT 1 \3& to about 50
W. % based on %Y 51 B¢ RATRDIGY 8e iR pol yrer

colrrpgnen]t . Yet other suitdbhe faddi maskspof l)therprasant ddeention include a
pol ybut yl ene co
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desirably, the ar ned from containin
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and nataral fibéaminatenpaovides fa ofmraboama@mto of0 1i 1gﬁ1tstpﬂ¢e‘rehrou h
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masks are fornme rom abr I'CS_containing s
anount fr om abodiquiGOPEEVions iacgmagk kayiers ,amlclh@tsmrmelwtm@tr mlﬁblown

an anmount from gg BHC, ActPad @ NGuENimPRE RIS &ﬁﬁE@sR@ inate
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n t at
nonwovens f or neds fPEMeddy well knoywn mgthods; B%Fiés‘i%ﬁgl Efg aé%fﬂiiqu\lr‘i)at i on
with nggural fil%233,88% issued to Tipanons wtadl. yarwk kksigmetletb ﬂ@mbbﬂgi ace

masks of the prl?;%? Worldwide, {HY §1NC188ure! B RMibh Y Rbreif HALBES Sty PO S

containing a po
by reference; however, in order to produce a SMS laminate with

improved breathability, acceptable for face mask applications, a

light dusting of meltblown material is formed on a surface of a

20 spunbonded fabric using one meltblown station, as opposed to

multiple meltblown stations. Desirably, the SMS laminate has a

basis weight of less than about 1.5 ounces per square yard (osy).

More desirably, the SMS laminate has a basis weight of less than

: about 1.25 osy. Most desirably, the SMS laminate has a basis

25 weight of about 0.7 osy to about 1.25 osy. Desirably, the

meltblown layer of the SMS laminate has a basis weight of less

than about 0.3 ounces per square yard (osy). More desirably, the

 meltblown layer of the SMS laminate has a basis weight of less

than about 0.2 osy. Most desirably, the meltblown layer of the

30 SMS laminate has a basis weight of about 0.1 osy to about 0.15
0sy.

The SMS laminate of the face masks may also be

treated with various chemicals in order-to impart desirable

characteristics. For example, the SMS laminaté may be treated



are especially suitable for the face masks. 'Desirably, the WO
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ponoIefln flb % are pol ypropyl ene or pol yet hyl ene f'berﬁwnwﬁﬁkmzms

desi r abl Y bers are pol ypropyl ene_{bhers.

face masks of t he present invention include a SMS | am nat e,

whi ch provi des desirable properties to the face 5 mask. The SMS

| am'nate of the.present invention provides i mproved |iquid
strike-through protection, as well as, breathability. Wen used
as an outernost |ayer, the SM5 | am nate provides a first anount
of liquid strike-through protection. Al though the SM5 laminate is

not liquid inpervious, the SM5 10 | am nate_provides_a first anount
of liquid strikewithr ghgmicals in order, tQtenhanss, 3@1 biqui@ epabiencyoabithed with -

other conventi orglS laminate. 'Oﬂéh%cﬁ%‘fb?‘&ﬁﬁfdin ﬁhuﬁ@ ellehid ofs an

el ectret neltbl own fabric isgsal i ous osite.

The SMS | ani nat 4100WOVED fapglclso?ﬁeedws QWi F're?%d adn¥i §'é‘F sed in
U S. Patent No. clemical i$ sditablelfor tiseepreisendiinrentiont a8l lorzk%&l saghégned
&

to Ki nmberl I rein
| ncolr por at gd Chemca%@%&é%&%ﬁgﬁ%ﬁsg?&l @% %ﬁé@falpj’l% ﬁ%’fi !

| aminate with laminate. i Martcadatlycusefidi chemicalscepthides but dreceotask

appl i cati ons, I WRTRBLE d on
apgurface of a brmted to, ﬂhb hegﬂgfaflgg?%h ggl (%)gne rilg{\%n% steIaiU n, as
opposed to Hﬁpﬂﬁpﬁr%%%%ﬂﬂpﬂ# ViR QQ@PM VB&@RMD?; Relavaws. |
| ami nate has a The SMS léiﬁﬁia‘-te\&ﬁajif&ls@fbd &é&teﬁhwmhaawqmb&n%ﬁfs@@u@er

square ard (osy More desirably, the SM5 |'am nate has a basis
wei ght | ess t. about 1.25 osy. Most desirably, the SMS
| am nat e has a baS| s 25 Desirabiy gtite dacalmask®.of ﬁwptresattomthi@ osy.

wei ght of 1 ess include an oty SYTR robPof A ShaS ARG 1B 970
desirably, the desired embo@imentvat leastonst meltbloms [layenas anhecsntaCbaS| s
wei ght of |ess ith the SMS laminate. Desirably, the meltblown layer is an

15 electret meltblown. Typically, the electret meltblown layer has a
basis weight of less than about 1.5 osy so that overall breathability
of the face mask is maintained at an acceptable level (According
to military standards, a pressure drop of less than 5 mm H,0O per
cm? constitutes an acceptable level of breathability). Desirably,

20 the electret meltblown layer has a basis weight of less than about
1.0 osy. More desirably, the electret meltblown layer has a basis
weight of about 0.4 osy to about 0.8 osy. As discussed above, the
SMS laminate alone provides a first amount of liquid strike-
through protection. When combined with an electret meltblown

25 fabric layer, the combined layers provide complete liquid strike-
through protection as measured by the Nelson Blood Penetration
Test (hereafter, the "Nelson Test"), even though the dusted SMS
laminate or the electret meltblown layer described above taken
alone will not pass the above test.

30 In a further embodiment, the face masks of the
present invention include an outermost SMS laminate, an
intermediate electret meltblown fabric, and an innermost layer
for contacting the face of the wearer. The innermost layer
provides comfort to the wearer and may also provide properties

-




t han about 0.2 osy. Mbst desi rab'ly t'he nmel t bl own | ayer of the 30
SMS | am nate has a basis weight of about 0.1 osy to about 0.15

osy. WO 98/37779 The SMS | ani nate of the face namﬂhﬁ??/(’&i@o be
treated with various chemicals in order té3impart desirable
characteristics. For exanple, the SM5 | am nate nay be treated WO
98/ 37779 PCT/ US98/ 02368

" with chemicals in order to enhance the liquid repellency of the
SMS | ami nate. Chemicals for enhancing liquid repellency of
nonwoven fabrics are well known in the art, and any such

chem cal is suitable for the present |nvent|on as long as the

chem cal does not | a t I

| anmi nate. Parti c%da&?lﬁgi 5 Wlb% i ? %@?‘l%ﬁg’ dridlg%&ﬁﬁtél\fﬁtmtmn
limted to, fluor t’a’f@efgm’i uﬁﬁrsblhfaam net limided fo, a cover

E. 1. DuPont de Nestooks sudEoramniat Vfdr'mmt%mD&' éé‘ﬁﬁﬁ)sm matenal o¥h§ SMS

Desi rably. the  SEAHGSHE. BreteHal fiseRfiinpbig it synthetic fibfieaan
out ermoss | ayer |sp1mh@rfdmd1fa:lfna GNE $emnthMSlllanﬂnate In one piesérred
SNE T am nate. pestpaoRymelt, e Hinefilss, Byet CaMMtes o secng $MS 1"
nel t bl own. Typi calaxmnatmbamngarlmsxsmwngm\nf leay shanaboat 1.25 osy; mopesi s
weight of |ess ! kpaiaboy! lessthanabiht! 110 éeafrﬁi#%veféﬁe%g% 1y, Fbm about

of the face mask | nai aip { an accept arng
to military standa dbs,yté)ﬁ %@“sh O%f-op of |ess than 5 mm H20 per

chrr[ erlr] jgonsti t:,lt es an accéDh@bEb@dygy@ftl@zfl &f ¢hé hialee! hié@kh f—?ﬁﬁhé&bfrlﬁmzo
1" oey her e e bAoA HiRlert} HCER) Bpbet Hilker by 0. bORgRs o lower
wei ght of about @dgeoxr tedgeb@artion3 ang. twe dippossdediddmve, side edge
SME lam nate al opypigh¢! d9%he? bbiyShoRtiBHSf Ble 'tk sl 4186 be provided
with several folds or pleats, desirably from 1 to 5 pleats, arranged
15 substantially parallel to the upper edge of the generally
rectangular body portion. Additionally, the mask may be folded
to form horizontal pleats, which unfold when slipped over the
face of the wearer to provide sufficient room and adapt to the
facial features of the wearer. Alternatively, the mask may contain
20 vertical pleats, arranged substantially parallel to the two opposed
edges of the generally rectangular body portion.

In most embodiments, the layers of the body portion
will be laminated to one another such that there will be little
tendency to separate or tear, particularly at the edges of the body

25 portion. In some embodiments, it may be desired to employ at
least one binding strip along the bottom and side edge portions or
along all of the edge portions of the mask to reduce any tendency
which may exist for the layers to separate or the body portion to
tear. The binding strip may be formed from a strip or strips of

30 material, desirably nonwoven material, folded along their
longitudinal axes. The edge portions of the mask are then placed
within the fold and the binding strip either sewn or adhesively
secured to the edge portions.




t hrough protection. Wen conbined with an el ectret neltbl own 25
fabric layer, the conbined | ayers provide conplete liquid strike-

t hr ough Rg(g%? ,;7179n as neasured by the Nel son Bl ood Penetraftdvﬂﬁsgs/oz363'

Test (her the "Nel son Test"), eveqjthough t he dusted

| am nate or the el ectret neltblown | ayer ‘descri bed above taken

al one will not pass the above test. 30 In a further
enbodi ment, the face masks of the present invention include an
outernost SMS | am nate, an i nternedi ate el ectret neltbl own
fabric, and an innernost |ayer for contacting the face of the
wearer. The innernost |ayer provi des confort to the wearer and
may al so provi de properties WO 98/ 37779

PCT/ US98/ 02368 The upper or top edge portion of thebody portion of .

h
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stock, such as t Aascribeddmmediatelycabovieofhat Fﬁatt&lﬁllapd@lg éitﬂP is formed
cel | ui osic mater fRymi Qeribl RAt nORWGYEN SitiHtBeki waﬂléﬁrﬁs. fdldeéd on its

ohbodt mnt ¢ he fon@indiokl RS sTER AT th Fald Eetstpes iR Porow pad andsif nat
having a basi s wesuftabl fsd:amss:dt thereingueithe? Switly ;adlesive means or by

0-7 oey Lo about gﬁf‘fguﬁg ropefl Btk ol stiFdces"St YR Hinae Bty BHt e, e

f ace mask, forrremtbrma iate filtrationf material.cAsnan @dtwnatlnastoaplampgrtl'mdge or
edge portion, a LAWEportion w1th1n &9@?012{ ?ﬁﬂﬂgd ﬂré'b‘?cgc;n%‘gtﬂg{‘oe masw

si des or side edge t1ons. %(?
al so berovi dedmay be securgg toﬁl gagesuiface Qfst Fib? POItigas Py apss qfrom 1

to 5 pleats, a”adﬁéﬁvéineans or sw}iﬁgathbls@h ytopmea&dcg,t pogtibhe Upper edge of
t he general I y g\ﬁt anﬁg ar, y&gtﬁ)ort o di tionall the mask
may be fol ded t Rb A ask Lo Grtettifes
sl i pped over theon the head off ao;eemfertmmyvxbarpafovtdecbab\thdmmﬁrfec&gearatndr oom
and adapt to thejywer edge portions of the mask. This may take the form of
15 separate tie strips secured to the upper edge and lower edge of the
mask at the sides of the mask. The tie strips may be secured
directly to the body portion or to binding strip affixed on or
partly enclosing the upper edge portion and the lower edge
portion. Alternatively, the affixing means may take the form of
20 an oversized length of binding strip of the same material and
width as the binding strip described above, which may be used
such that the strip, when symmetrically placed, has a length
extending laterally well beyond the side edges of the body
portion, providing thereby ends of the binding strip equivalent to
25 tie strips, which may be tied behind the head of the wearer.
Generally, a length of binding strip on the order of about 25 to 33
inches in length, is suitable on a mask which has dimensions of
approximately 6 inches on a side. Like the binding strip, this last
described embodiment, employing extended ends which serve as
30 tie strips, may be arranged such that the filtration material is
secured within the fold of the binding strip or the binding strip
may be secured to the top edge and lower edge portions of the °
body portion by stitching the binding strip to the body in contact
with either surface of the body portion.




facial features of the wearer. Alterratively, the mask may contain 20
vertical, pleats, arranged substantially parallel to the two opposed

edges of wuoessgermral |y rectangul ar body portion. PCT/US98/02368 I n-
nost enbodi ments, the |ayers of the body Jphstion will be.
| am nated to one another such that there wll be little t endency

to separate or tear, particularly at the edges of the body 25
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| east one binding strip along the bottom and si de edge portions or
along all of the edge portions of the mask to reduce any tendency
whi ch may exist for the |ayers to separate or the body portion to
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adhesive nmeans owkeenrahthte stripd usedtdienady feerdffiXing the mask to the
sk to or _retainin e head

of ' wearer oy e QA JERIT ACToipRER T50BG aliraversized strip qlohindiBgge
portions of the mekrialhbs attpchede separdtely) ofhen formed from folded
15 material, the fold in the tie strip is, preferably, sewn or
adhesively closed.

Although the face masks described above have a
substantially square or rectangular body portion and are attached
to a wearer by as many as four tie strips, other face mask designs

20 are within the scope of the present invention. One suitable face

' mask design is disclosed in U.S. Patent Number 4,662,005,

assigned to Kimberly-Clark Corporation, wherein the face mask

has a cup or pouch-like configuration, which engages with a

wearer's chin and also has two tie strings on opposite sides of an

25 upper edge for tieing around a wearer's head. Other designs are
also within the scope of the present invention. ,

A nose piece may also be provided at the upper edge
portion of the body portion of the face mask with a thin strip of
bendable or deformable material such as, for instance, aluminum

30 or thin gauge steel. The nose piece may be enclosed within the
fold of the binding strip and maintained in position between the
fold and stitching formed through the binding strip or those
portions of the body portion serving as the binding strip and the
upper edge portions of the body portion. Alternatively, the nose




15 separate tie strips secured to the dpper edge and | ower edge of
t he mask at the sides of the mask. The tie strips may be secured

directly ‘;,{39519%7pody portion or to binding strip affixed OpcPises/02368
partly enclosing the upper edge portion gl the |ower edge '

portion. Alternatively, the affixing nmeans may take the form of 20 an
oversi zed length of binding strip of the sanme material and wi dt h
as the binding strip described above, which may be used such

that the strip, when symetrically placed, has a |l ength

extending laterally well beyond the side edges of the body

portion, providing thereby ends of the binding strip equivalent to 25

tie strips, which may be tied behind the head of_ the_ wearer. Lo
General |y, a | enpigreofnay rhe sgcared pdbesivedyosueh as batiween Ahet birgting

i nches in | engt hgte qt ' h ”Pcﬁ% n

approxi mately 6 |Stnﬁ(1: e%lllld(i)nﬁiaél gugée\r %IEII t\#gﬁgpﬁdi@ﬁ tﬁgt ri p,ret f?hleag?dy
descri bed enbodi RERHONe AR GXAMBlE db_&“é 5 W ibesé_FG@ _ ighed 1 to tje
stri ps,d m_a%/h_be ?ﬁtta?hletgemf pibg_é tg_fthefac%lie_rsiiv‘le Qinite[]raf aﬁlda\}_ersﬁetd piece of
secured within e fo -he ndi Ng, stri.p o e hinding strip

may be Secured th?ﬁf‘é‘fFoge%%gé( eakﬂzpq égg}cmdgea%?Y%&s?ﬁe‘fﬁg an’ outer
body portion by suifiackiofgthehbody mbmiprsorian immersarfangyof a bimdingtstrip
with either surf 10 QN 3 9 :

PCT/ USO8/ 02368 SHCH That e ?ﬂg%l %?f,‘b & endf’s?&‘ri\cﬁeﬁ‘é’\régfe‘%{gdga%n?“ﬁi At es
securing separ at the ibody portion or bﬂﬁd}é‘% strips Adtgragtively,he dgppde-faggd and
| ower edge por ti BRéssfe Bensitive adhesivé RiHyTBe 1REARS 10¥atdthEth e;éi‘é{:ﬁ%f out er

e S Ll Yions cscribel Xpage ikl SHAa EPYET iy o™
material . The ovepsnbeddedymaterial ey then be plackdl ehest thrckraepadhédisvel f to
oversi zed Tayer. Suifple SHHE bl Batlf vape. Another cliepaff Effhddimelf .
portions, eitheremploysutheanesaBithasiseepiesarsirip with a selfiadhesing backen t he
overlapping fol dggo¢iiRd By'al dRtatAe AdhBSive applied to a surface thereof.

15 The face masks of the present invention may be
manufactured by any method of making face masks known to
those of ordinary skill in the art. Desirably, the face masks of the
present invention are made by the following process, or a
variation thereof. The preformed layers of the face mask are cut

20 to a desired shape and dimensions. The layers are joined together
to form a body portion.. Desirably, the layers are joined along a
peripheral edge of the body portion so that breathability of the
face mask is not compromised. The layers may be joined together
by any known attachment means, such as sewing, adhesives, etc.

25 A nose piece may be positioned on or between the layers of the
body portion as discussed above. Desirably, one or more binder
strips are used to cover and bind the edges of the layers of the
body portion. The binder strips may be attached to the body
portion by attachment means such as sewing, adhesives, etc. If

30 neccesary, tie strings are attached to the upper and lower edges of
the body portion.

While the focus has been directed to surgical face
masks, there are many other applications for the face masks of the
present invention. Other applications include, but are not limited




10 surface which it adheringly contacts or by stitching through the
edge portions of the layers and the fol ded overl appi ng portion.

Whet her tW@oka®@7stri ps used as means for affixing the nmaskPEHUSIH2368
head of a wearer are forned from an oversyzed strip of binding '
material or attached separately, when fornmed fromfol ded 15

material, the fold in the tie stripis, preferably, sewn or

adhesi vel y cl osed. Al t hough the face masks descri bed
above have a substantially square or rectangul ar body portion
and are attached to a wearer by as many as four tie strips,

ot her face mask designs 20 are within the scope of the present

i nvention. One sui a gl e fa sk desi gn di sclosed jn U S
Patent Nunber 4!@642 ggatory aPPhcatmé@sﬁgEéB f%om jcations,« Segh pas at i on,

wherein the faCGeﬂ‘ﬁ%onductor manﬁﬁ%tﬁre:ua ﬁrcu@ﬁit@habph%a@wﬁs' o Ain
whi ch engages with caﬁd al'so has two tie s r| ngs

on opposite si dggpgpagﬁn%and envuon&'ﬂ?)%‘}al@ AEPIE, e ng around a wearer's
head. Other designs are The presentaﬂmn\t\ldrmmdem‘ae@@oﬂe ahd hrelesent

i nvention. t the
upper éstczl)ge by way Of e%(amé)l ‘T‘ Wﬁl&gag%/ﬂgg(ri |H£¥0$¢ﬁe&?3%vng%&d9\§t h a
thin strip of 1mposmg lipdtationse upord dhe rseqpecofrdherinvention 49n ths

i nstance, al um g3y, it is to beS cIelang« ﬁﬁaeﬁstéba%at ¥B§oﬂ%ﬂg%é’?ﬁd”ﬁy be

encl osed within the tained in

posi tion bet weeNafiuis other emb‘P@’rrHGBFﬁ} ﬂl?gi}d?% ORgy t
bi ndi ng strip othéfeefewhich, after readirg dﬁ@d@‘scﬁ aolnoﬂﬁreﬁﬁrtm sﬁgfgblsﬂg as

t he binding stri,p and,the e rt

portiol Al terngﬁ)‘?wpbvest F%tlﬁ%?eSkﬂle&j?g%%aé—g/ 3 {%epartmg

PCT/ US98/ 02368 spirit of the present invention and/or the scope d6-the appended

pi ece may be Seﬁﬁiﬁgs adhesi vely, such as between the binding

strip and the outer surface of one of the |layers of the body

portion. An exanple of how this may be acconplished is to attach
t he nose piece to the adhesive side oEAMPRIEI zed pi ece of '

15 Twenty five test specimens comprising an outermost
layer, an intermediate layer and an innermost layer were
prepared as approximately 6 inch x 7 inch flat specimens. The
outermost layer comprised a 1.25 osy dusted SMS laminate
containing fibrous material in the form of

20 polypropylene/polyethylene copolymer fibers (approximately 95

" wt% PP and 5 wt% PE). The intermediate layer comprises a 0.6
osy electret meltblown layer containing polypropylene fibers.
The innermost layer comprised a wet-laid paper layer having a
basis weight of about 0.6 osy. Each test specimen was placed onto

25 a 45 degree angle incline and the edges secured with tape to
reduce’ the possibility of wicking. A pre-weighed 4 x 5 inch
piece of blotter paper was placed under each test specimen and a
piece of polyurethane was placed under each test specimen and
blotter paper. Each test specimen was positioned 18 inches from

30 the tip of a spray orifice of a pressurized vessel containing
synthetic blood. A solenoid allowed the synthetic blood to spray
through an 18 gauge needle (0.033 inch spray orifice) for a 1.0
second pulse and onto the surface of each test specimen. Five
consecutive sprays were delivered to each test specimen from the



5 pressure sensitive tape which 'is adhesively fixed to an outer
surface of the body portion or an inner surface of a binding str.ip.
such tha ‘éhf ﬁ% al strip is enclosed between the tape angEinidv8h2368

t he body\% PYT O or binding strip. Aterpgtively, a double-faced -
pressure sensitive adhesive may be used to | ocate the nose piece of 10
the positions described above. A strip of cover material or

spunbonded material may then be placed over the free adhesive

surface of the double faced tape. Another alternate enbodi nent

enpl oys the metallic nosé piece strip with a self-adhering back

provi ded by a suitable adhesive applied to a surface thereof. 15

The face masks of the present inventjon may be manuf act ured by
any method of neBray Hpcel he.pressursvim the pressure vessel was maintanehay skil |
in the art. Desig gbhyig the face masks of the present invention

are nmade by the follow ng ocC .. or . varigt'on t hereof. The
prefornmed | ayers of the fa u des and
e £k safand, spay was initiargd s Fonseetiive
di mensi Onsf)é The tlimsrmtalrmej center pooy '_ehfﬁrthle test specimém. Therspedingen |
portion, sira r r ong. : Ljsphera
edge of 2t he bod&égri‘%@ﬁ"gﬁt ﬁ}ﬁa @ﬂdég‘itrﬂg‘gﬁﬂaer‘t &pec}ghFF}e and obse?%eﬁf g@é mask
i s not conpron sydmthgtic bloper penetration;. oiBletters geeteescored for synthstiany
known at t achnenty BpANSendtiibR andcitichease M BRIt Swefift, Fe backside ffN0S®
§|B ozédn Ve f 1ﬁé

pi ece may be posi on or between [ ayers o . dy
portion as di sc@aséd teHospecimeen rwas yvisyallyopbseredifansynthetic blooc(i) strips

are used to covejerpiifationd e edaslss oeididchbaydras o whether synthetic body
portion, The bhaaerdstrl S qgi be aétachgd to the body portion
by att&Bhnent RS WaSOPHIRES ves, etc. If 30

neccesary, tie strings ar€lhe trasii¢sl of thehduidopenetsatioh desting dgasiucted

t he body portio . i C L.¥ected
to surgical facencsn the 'twenty ?‘gg kga:cet ﬁ%ar‘sé( g?@ﬁrﬁ%%ﬁ?&%&?ﬁ%ﬁ%ﬂ ggﬁ;‘i ng@f or
the face masks cfynthetic blood penetratiom. i hhenindneaser Herblapisri weighhs

i nclude, but areapekd FEHed.001 g to 08P, 3thé/ therease in weight most

PCTTUSRS 902398 yixcely being due to moisture in the air and hanidling of the blotter
paper.




to, | aboratory applications, clean room applications, such as
sem -conduct or manufacture, agriculture applications, mning

appl i cati Qgog/#hsh envi ronment al applications. PCT/USS8/02368 e
present invention is described above and-pelow 5 by way of exanpl es,
whi ch are not to be construed in any way as inmposing limtations
upon the scope of the invention. On the contrary, it is to be
clearly understood that resort may be had to vaTﬂlm&tHSsﬁféEnRe

enbodi ments, nodifications, and equival ents t her aced
reading the description herein, may suggest 10 the e

skilled in the art without departing fromthe

present invention and/or the scope of the appended cl ai m;

EXAMPLE 15 Twenty five test specinmens conprising an
out er nost What 3y €llaimaedilpt er nedi ate | ayer and an i nnernost | ayer
wer e prepared as approximately 6 inch x 7 inch flat specinmens.
The outernost | ayer conprised a 1.25 osy dusted SMS | am nate

containing fibrous matekial Aifacetthesk comprnisingpf 20

pol ypr O?| ene/ pol yet hyl ene ¢ m%’dﬂeé/h% bﬁo(ﬁf? S a&gi%{ Yan%ﬁlate. wt % R

PP and wt% PE). The inter ayer conpri osy

el ectret nmeltbl own | ayer containing pol ypropyl ene fibers. The

i nnernost |ayer conprised a wet-1laid paper | ayer havi ng a basi s
wei ght of about 0.6 osy. E%h t est sgeci men | aced onto 25 a 45
degree angle incline and t BGF e h0 apkimy 1, wherein ghiice

the possibility @ﬁuﬂb@ﬂd@/n&ldﬂl@ﬂ@l@iﬁ@eﬁd@cﬁ laftihate is an oultABBsPf

bl ot ter aper wag % ced under each test specimen and a pi ece of
pol yur e]t ane was ?;? ced under each test specinen and bl otter
paper. Each test specinen was positioned 18 inches from 30 the tip
of a spray orifice of a pressurized vessel containing synt hetic
bl ood. A solenoid allowed the synthetic blood to spray t hrough an
18 gauge needl e (0.033 inck- sprﬁ‘%rfﬁwdé?ﬁk& félalmol further comsprising pul se
and onto the surﬁg@&gfomgﬁdﬁﬁﬁialsfm@nﬁgqa &t.ve consecutive
sprays re delivered to each test specinen fromthe WO 98/ 37779

PCT/ US98/ 02368

4, The face mask of claim 3, wherein the at least
one additional filtering layer comprises a meltblown fabric.

20 5. The face mask of claim 4, wherein the
meltblown fabric is an electret.

6.  The face mask of claim 3, further comprises an
25 innermost layer, wherein the at least one additional filtering layer
is an intermediate layer. '

7. The face mask of claim 6, wherein the

30 innermost layer is selected from the group consisting of a wet-laid

cover stock, a spunbonded layer, and a second
spunbonded/meltblown/spunbonded laminate.
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- 18- spray tip. The pressure in the pressure vessel was

mai nt ai ned at 5.8 psig. The 1.0 second
spray mg’%‘{’%')@% ed 5 consecutive times onto the, oaAe@r tion
of the t Cimen. The specinmen 5 _90. Wwas renoved, the blotter paper
wei ghed and observed for synt hetic bl ood penetration.” Bl otters
were scored for synthetic bl ood penetration afdshdds e

bl otter weight. The backsi de of each test specgsj]égpﬁa@%genkeq ﬁe‘liy
observed for synthetic bl ood penetration. The HMI}W"H cored
as to whether synthetic 10 bl ood penetrati on was !

The results of the fluid penetration testing conducted on the
twenty five face nask sanp|es above showed_no _vi sua synt heti c

| . y
bl ood” penetration. The inc$easelhd face: masknef ghaim 1, wherein 4hge¥MS om
. 0.001 g to 0.033athinkPehhY Bai§ weighe dfibdis). 71 about 1.25 bfh¥edpep9 due

to nmoisture in the air aad hagldllng of the blotter paper.
219 - What | S988%e HaEd;(@sy). 1. A face mask conpri sing: a
spunbonded/ nel t bl own/ spunbonded | am nat e; an i nner nost | ayer; and

at | east one additional filtering |ayer disposed internediate the
spunbonﬁed/ mel t bl own/ spunbonded | am nate and the i nner nost .
| ayer; 9. The face mask of claim 8, wherein the

meltblown layer has a basis weight of about 0.1 to about 0.15
ounces per square yard (osy).

10
10. A face mask comprising:
an outermost layer of a
spunbonded/meltblown/spunbonded laminate;
an intermediate layer of at least one electret
15 meltblown fabric; and
an innermost layer.

11. The face mask of claim 10, wherein the

20 innermost layer is selected from the group consisting of a wet-laid

cover stock, a spunbonded layer, and a second
spunbonded/meltblown/spunbonded laminate.

25 12.  The face mask of claim 10, wherein the SMS
laminate has a basis weight of less than about 1.25 ounces per
square yard (osy).

30 13. The face mask of claim 12, wherein the

meltblown layer of the SMS laminate has a basis weight of less
than about 0.3 ounces per square yard (osy).

L



wherein the innernost |ayer is selected fromthe group consi sting of
a wet-laid cover stock, a spunbonded |ayer, and a second

spunbond%g@jﬁ@ own/ spunbonded | anmi nat e. 2. The face PEEKSW02348ai m 1,
wherei n the spunbonded/ nel t bl own/ spunbonaéd | am nat e-i-s- an out er m)s{ |-ayer.

3. The face mask of claim1l, wherein the at Ieast O-?[ﬁ
filtering |ayer conprises a meltblown fabric. °e€!|a|m
3, wherein the neltblown fabric is an electret.

claiml1l, wherein the SM5 | am nate has a basis wei ght of about
1. 25 ounces per square yard (osy). 6. The face mask of claim3, wherein
the neltblown | ayer has a basi s weight of about 0.1 to about 0.15 ounces
per squar e yar S (OSY) nd The face mask gﬁ claim 12, wherein the SVA&0-
spunbonded/ el t ﬁ'r‘%ﬁd&ﬁls Welgmaﬁﬁa&éﬁ Sout 07 to fﬁb@%t%?éedl ate
electret filteri @gnd;@glger sqadreﬁyard](l@symst I ayer the internedi ate

| ayer di sposed between the outernost |ayer and the i nnernost | ayer;
wherein the innernost |ayer is selected fromthe group consi sting of

a wet-13aid cover stock, a spunbonded |ayer, and a second

spunbonded/ mel t bl own/ spunbqgded am ke mask of claim 13, wherein the
meltblown layer of the SMS laminate has a basis weight of about
0.1 to about 0.15 ounces per square yard (osy).

10
16. The face mask of claim 10, wherein the
innermost layer is a second spunbonded/meltblown/spunbonded
laminate.
15
17. The face mask of claim 14, wherein the second
SMS laminate has a basis weight of less than about 1.25 ounces
per square yard (osy).
20
18. A method of making a face mask, comprising:
incorporating a spunbonded/meltblown/spunbonded
laminate into a body portion of the face mask.
25
19. The method of claim 18, wherein the laminate
is an outermost layer of the face mask.
30

g



8. The face mask of claim7, wherein the SMS | anmi nate has a basis wei ght
of | ess than about 1.25 ounces per square yard (osy). 9. The face nmask
of claim8, wherein the nmeltblown |ayer of the SM5 | am natlf\c,lf;gs% Fae@si s _
vei ght ofWP8&877han about 0.3 ounces pergggquare yard (osy). 8% e face
mask of claim 8, wherein the spunbonded/ nelt bl own/ spunbonded | am nate has a
basis weight of about 0.7 to about 1.25 ounces per square yard (osy). 11.
The face mask of claim9, wherein the nmeltblown |ayer of the SM5 | anm nate
has a basis weight of about 0.1 to about 0.15 ounces per square yard (osy).
12. The face mask of claim7, the internediate electret filtering |ayer
conprising at |east one electret nelt-blown fabric |ayer.

20. The method of claim 19, further comprising:
positioning an electret meltblown fabric layer next to
the laminate; and
positioning an innermost layer next to the electret
5 meltblown fabric layer, wherein the innermost layer is selected
from the group consisting of a wet-laid layer, a spunbonded layer,
and a second spunbonded/meltblown/spunbonded laminate.
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