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TO RELATED APPLI CATI ON 5[ 0001] The present application clains

7% "2011 and 'Sob “@9"&5"9 P @ﬁyﬁ FA e
U.S. Provisional Eatent Ep I ca |on er | ar El@%@B filed on

Cct ober 15, 2010. BACKGROUND 10[ 0002] The present invention rel ates

et hods for _mantl aSRGT RRTIATRA Chal 2 aE FATE D AP PRI AR A C ke

fil Gers. [0001DO0BE Preserentapmsichion Dickdiase pﬁwntlyoltoaerZTPrEp@II‘ttatm

i bar s WRBeE PG 175BaAE, Blpt orsCintgbd Bhe 203 ardwpupiohag 2o W
inter nammeblsasowm@d@ta.@@smr@h@t as Lo, Pﬁ&ﬂ%ﬂappﬁfiélﬁtmﬁﬁﬁié't@h' Qé‘r!al

there is a need for nore efficient tobacco snoke |ters and

mat er i AYNOSERL{ 3PS fileH O CckhsKd 401k s, One such t echnol ogy

i ncl udes porous masses descri bed @ﬁ\%ng PCT Application Nunber
PCT/ US11/ 56388 filed on Cctober ?& %@ neral |y porous nasses nay

2010conpri sd R Lir Ahet 9reﬁenbi 'rmrenlcipar relotes tpel@gh-—?ni@tphﬂzl prejuchion
| | N ti
mechan PR 9lss g iafe ! BRer ReySafted, eR0uD tars mESHRERFT WpERus

t he apphassds thiat ohapeatused in smok®@léls.Whi | e porous masses have been
I nt ernati onal

denmonstrated to e and in sonme_ aspects excee
filtration ?[éwicf ih@ QTEES el nB'ﬁﬁ%sét‘F%'htrﬂhéng?r%@@ﬁoﬁdﬁé?oﬁ gat in
rel ati vejip sveH 06 Galien claagett\églawaeo\%roﬂ%m.m clH"atrBQ\ﬂe?easro‘Fd ﬂ?%‘?@@n‘it{éd

nmeet the ever-increasing demand for cigarettes and cigars,
i | LBst dates Blpnendnurisw ob news litesnatintsé rscomunrdRtiaDs I’HHEteIdI\MEIKnbmo

B

appar at’uses, associ a nanu ac
masses rhatariataused trsedakem tobekep fsnhalex Silters. One E:Oelﬁ)&}ecm@!ogy includes

enbodi nent of the resent nventjon ma vol ve ntinuQus

conb! niPRGPYS a5 hm: SPPSTBSha. [ paPeRlRber PEh 1 APRIGEUR] r Bymber
cross- genyusnalsere@efivienn et nix poi er l@énéréllyﬁ%ﬁﬂoﬁgdnméség'emay
aper

P 80 comprise a plurality of binder particles (e.g., polyethylene) and a plurality of

active particles (e.g., carbon particles or zeolites) mechanically bound at a
plurality of contact points, typically with the application of heat.
[0004] While porous masses have been demonstrated to meet, and in
some aspects exceed, international filtration reguiations, this demonstration has
25 been done on a relatively small scale. High volume production methods are
needed to meet the ever-increasing demand for cigarettes and cigars, as
illustrated by the U.S. 2012 sales numbers.
SUMMARY OF THE INVENTION
[0005] The present invention relates to high-throughput production
30 apparatuses, systems, and associated methods for manufacturing porous
masses that may be used in smoke filters.
[0006] One embodiment of the present invention may involve
continuously combining a matrix material and a paper wrapper to form a desired
cross-sectional shape where the matrix material is confined by the paper

35 wrapper, the matrix material comprising a binder particle and an active particle;
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35w apper, the matrix material conpris

acti vgppart icle; 1 :I)I)\(/I uUS 381)67218m7) OSQ?&?(’%?@%S?@E?WW&$CT)
(2012P0221- WO PCT) heating at |least a portion of the matrix mat eri al
SO as tiadbirifat Ié%s%tadmoﬁvafechb%a%x V\rﬁtleHé%é ) t9fb|ﬁ8%@9'fnaﬁgé Haterial

thereby formng a porous nass ereln heating invo
i rradi &t aglwaliby mfmar\NavtepoM$ é:hembyt fermingl 2 aoroas poass emash, wherein

mat ri x o) r mass |engt and. cuttin he

por ous oL PuRLfER it WARL P WA o BIP . P [ gRortih of the

[0007] rﬁammtﬂna@ﬁbd)'dtwn‘tg e thaeops efes ldrpthAntananciming tholpveous mass

con LIOUS@@CE"E BI ga matrix nmaterial and a paper wapper to form
g9 e ERGrERY IPreAYEBI\thBPEPYSH®ag8t ri x material is confined

by the paperr o@PPeanot i r@%ﬁlﬂéd@n’f@'&eblfakhézoﬁﬁysbﬁt nﬁhv@ngbﬁd?ﬁay involve

particle and an active particle 10 that conprises a plura

car bon qeatinueusly; carelining aamatiba seaterigb andanpaper Wéammrrtt)(fcrm‘l erdeslired

So as tQ | I I y. of ct..p t

her oby PO RERIHRIBh0d WRER | Be Fhofuh e it inPREoPYERe" Saper

i rradi a;trnapgpew tHne mmatrmmmeerrialdtrcahpdsingha I:ﬂxhddareps:ttmﬁe Iaaﬂtamlacﬁf/etﬂm*ctcle

mat i X erial;. coo por th;, and cuttin

potBus tHaL Corthrines 7 AINATY A BB) AU plesa At SaepiaRicd RGHOR of the
[0008] ngtrpaneiteekl eghRAdioBINd Bie ﬁ'IhQnRrrﬂﬁﬁéﬁal'é}VﬁrMur%ﬂtWEY cht’a‘%’t‘{:ﬁ)mts
continuously combining a matrix material and Eaper wrapper to form
a desi tBarethofymjneta PREBUSMEASE angihe wheramben nﬁaﬂeelvas Irrgdtacsmg WiH
oY e REGkaVE 38BETor Be TR ¥, BRbERIGH of AR kA RaBiiHlPicogling the
particle an active partic a nprises a plurali
car bon pguaous chress hmgthngam dugrhiay ahepopmrcmrs mﬁasmdengﬂhlradrmWerthaﬂeby

s to al nd the matrix material at a plurality of contact points

th(l.* eber{a F?H‘ﬁga BOE)CB‘I’Somé Tass | engt h, wherein heating involves

i rradi ating p@gggsIM \?é@\a@‘éﬂwéraétrﬁiddﬂhehh%faﬁhel pAsdert iROEAEION AhytiRQolve
matrix material, and wherein irradiating with m crowave radiation

occur s SORURUPHEIY(HBRININGE BRtrksMmAterig] 259 ccBARer wrapraysto tonm rfiasiied
the po BBSSod8N S d I spe byt

m mn (Srw%ess e gﬁf%%ovgﬁéﬂﬂg%?egﬁtrrgs m@%?’gaévgn%gagéegf B? tIir)’é)Opaper
pr esentwrappent then nvitrix materiadidprEgipgraminder pardiée skidl are(actme teeticle

nap T afed sRSlslh 2l b orhe i bR ot RostBRHEAL the

foll ovvumgtrfx gwtenaas@ asnwl biedtieomattinaheedrial card pluraispet tentict tdtents
pr esent i on, and shoul d n? be viewed as excl usive enbadi nents,

The suﬁ]“é@c Vi rruh9 § Beftemass g heEin JraHReakPlveRddReiatagd Wih

al t er atrhRPowans raawtml e st 'Ié‘asftoé BAROEn e AibtrikSmtérial? G wherein
those skilled in the art and
irradiating with microwave radiation occurs in a residence time of about 10

25 seconds or less; and wherein the porous mass length is produced at a linear
speed of about 800 m/min or less.

[0009] The features and advantages of the present invention will be
readily apparent to those skilled in the art upon a reading of the description of
the preferred embodiments that follows.

30 BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The following figures are included to illustrate certain aspects of
the present invention, and should not be viewed as exclusive embodiments. The
subject matter disclosed is capable of considerable modification, alteration, and
equivalents in form and function, as will occur to those skilled in the art and

35 having the benefit of this disclosure.
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35havi ng the benefit of this disclosur _ _
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Figures 1A-B illustrate nonlimting exanples of systens for formng

por ous nassq%@ff%gi%?e&# o1hh®e pLeseRd riltfmﬁﬁittin@n e(x%?rﬁpl_@@?@issﬁrsi:éﬁ‘nfte gor

scal e). igures 2A-B illustraté nonli'mting exanp

of systfenminfdmPosees M assesorewssdings e dhacermseénhdgnyentiore (pped@eessarily to
I nvent is%?le( not necessarily to scale). [0013] Figure 3

illustra es)'a nonlimting exanple of a systemfor form ng porous
masses accor[donR]} oFigueepr Esﬁltilluglsrlam imnl(mimmgn@lxesrﬁieisl yf tsysse)‘falsefor
10[ Q01 Figure 4 illustrates g noplimting exanple of a systemfqr

f or mi nd HBITL SORS SbSReso P RO gdl o 1Be ESeRt LT dof Niscessarty to
necessajchlgy. t o scale). [0015] Figure 5 illustrates a
nonlimting exanple of a systemfor formng porous nmasses according
to the presdft013lehigusn Bndlusheadessar npplimiingsexreple of a syetrra] for

Fi . A ¢ .
por ous "ORDird Pkae nBestto b Rr iRl A EsRhr In RGO ey o
scal e) .scale). [0017] Figure 7 illustrates a nonliniting exanple

"ntlng ) on (HSOHEEEGEPFI S ABi=EiReE) S Ronfn i BrerhPsL g § SVStem for

i |1 ust rfaf@hcp paedlhd Thidds SrRIg &f theSyEsent iverftfyrMi(ABtL PREESSarily to
masses according to the present invention (not necessarily to scale).

25[ 0019€CaMgure 9 illustrates a nonliniting exanple of a system for
nggsggr P?;@%@fg@ﬁcgr Hiuserdt8s t SenBRRvRMg | VERBILCHA BOkystem for
forming porous masses according to the present invention (not necessarily to

15 scale).

[0016] Figure 6 illustrates a nonlimiting example of a system for
forming porous masses according to the present invention (not necessarily to
scale).

[0017] Figure 7 illustrates a nonlimiting example of a system for

20 forming porous masses according to the present invention (not necessarily to
scale).

[0018] Figure 8 illustrates a nonlimiting example of a system for
forming porous masses according to the present invention (not necessarily to
scale).

25 [0019] Figure 9 illustrates a nonlimiting example of a system for
forming porous masses according to the present invention (not necessarily to
scale).

[0020] Figure 10 illustrates a nonlimiting example of a system for
forming porous masses according to the present invention (not necessarily to

30 scale).

[0021] Figure 11 illustrates a nonlimiting example of a system for
forming porous masses according to the present invention (not necessarily to

scale).
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[0020] Figure 10 illustrates a nonlim fo

form ng porous masses according to thebbggéggmééﬁbﬂgﬁaﬁaﬁ%o'ﬁacn
necessarily to 30scale). [0021] Figure 11 illustrates a
nonlimting S for e g
o the prosciOrEl kg TEOHRRYERLs L7 linRRlel aile 2y BG5St Mror
380672fBFMJ@WﬁU@IﬁﬁSS@SEG&ﬁdG@ZBO(tﬂelﬁlf%&éﬂﬁ |Mrﬁ¢‘él'r) (not neck®&RAY to
Figure 12 illustrates a nonlimting exanple of a systemfor formng
porous $%8%es accordi ng to the present invention (not necessarily to

scal e). DETAI LED DESCRI PTI Op Bt A28 ﬁji_:gcmpq-gcm invention relates to
hlgh t hr ough ﬁ groductlon appar at uses, and associ at ed

ste
met Rods f or hedbe H@e%}toﬂﬁf%;%‘eﬁl@g%i Rayiger tb@&whwtsﬁm@ictlon
filters garatusegoo SAreriie ngasea%ts 3:|Q @Dt r2eh a&vf&eﬁgaﬁ&ﬁ%ﬂ% Iogorous

apparatu / or’’systéns -t hroughput production o rous
masses mhs&escimtbea\me weseldini smshelfuluegs device filters with increased

filtration y m. rrponets and with accept abl

draw char actiarq%?f Iﬂg@qgggﬂ: h@?’%’ﬂ'ﬂ&gt RECY'EF n%%ig?d %para%uses

r ef ers (aadport sgzétems;rfonﬂghEt&rmwgﬂmdi m,duhtlbnrtﬁtptbﬂdmtmés&@s that can be
, pipes, water

@r ettes gr% ett hol Sﬁ ars, cigar haol der

3 Ys&aKkiBn NS £RWRE %R’F‘ﬁ iepeeed Nitraiipo &ifiFaenat smpkeestream
and/ or Gingsdrientd AP Awh %tabﬂeydw CHar eSS s GQ@EPrHé@na the term
plurality of binder particles and a plurality of active partic
mechani6BIANHolgdcelt rafese utcalartiglest ot gtavieas jrelnding, Tiret mhtlmted to,

Cont actC henee: BB MAEHE bt [ B AAER BiB5E: walet Bese MoGhans.

any cordbeatadamorsn’ndsiengcdevum usledrohemewmclgiah@ttegraimd/omugmm cal bond,"

h | _bond d the lik f ,
oy cal | comilIAYbnORRE oPRES TR B Eha PR (e vATaY | §f Binder
t oget hgyartibes et & ’\glubﬁlft@soﬂﬁit@@ ;falrgués%ef:lh%ténhye b@@ﬁansh agplnglrtbeof

bondi ng materi al . chani cal bonding may or may i nvol ve chem cal
bondi ngtontactsmntsd The gabkacstRadats: May B8 aghive mlélawblrtdeé q%n’ca@;t points,

parti %ﬁcl'l?ragﬁi\cfépa&wtﬁéﬂ ﬁgﬁws MBY¥iDE phiEfe %‘Et‘?\f& % @b&ynt aﬁ% s, and

i ncl ude nown shapes nateri al's, 1ncludi n er ca
ovuI ar ans/ubs:tnalmmaabhy tbprlwﬁ cA$ usel ohemml,l ahe dJesmBs “amebhanical bond,”

eI et flake, I|i t.als_,aci cul ar i brqu such as .
) ShiechaBlieyy. bIRERA 2 narOgissl | B, 8h8: the PRk IPRORE {5 Pofibvicay
(such asnhhetiohanst bids! bes @bs&clegrataaasthyMIacﬂytﬂm@baﬁér M@d‘Harmélltﬂﬂwds
exanples of parous nas Ts ar e descrlbed in detail in co-pendin

appl i cARRVRS BEI SHEXDIe fependingcan @égdaondmze@termwesbm'@gagwgg
and P%W%@%é?%mv@lbb chén“?‘@aPBoécﬂ’ih?jnﬁs@Q&Iﬁ ' bd DRdERtbEE that as used

di scl osures of which are i ncl uded here y reference.
herein, the terms “particle” and “particulate” may be used interchangeably and

25 include all known shapes of materials, including spherical and/or ovular,
substantially spherical and/or ovular, discus and/or platelet, flake, ligamental,
acicular, fibrous, polygonal (such as cubic), randomly shaped (such as the shape
of crushed rocks), faceted (such as the shape of crystals), or any hybrid thereof.
Nonlimiting examples of porous masses are described in detail in co-pending

30 applications PCT/US2011/043264, PCT/US2011/043268, PCT/US2011/043269,
and PCT/US2011/043270 all filed on July 7, 2012, the entire disclosures of which
are included herein by reference.

[0026] Porous masses may be produced through a variety of methods.
For example, some embodiments may involve forming the matrix material (e.g.,
35 the active particles and binder particles) into a desired shape (e.g., with a mold),

4
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[0026] Porous masses may be produced tp %rﬁl\% h)_[zgoi?{ %%SPCT)

For exanpl e, sone enbodi nents may invo m ng e matri’x mate
(e.g., 35the active particles and binder particles) into a desired

shape ( M
oabge BraLy I D ke BNpICE Rl Sorly Mo B flgterial together,

mechania flwsbmgi thaeparausinassasefé.gl, cogechts paneld inmdssies iy & hdesired
por ous t Lous .ma to.,a desi,red |length).
& the 'S0 s oucits, BealeSeBREnS FVOVRT e ufk.auhEden 7 biltous
nmasses,mhsads, nhetiigbenane bef éie of efise t Hiaps! ithit slimmigh- l’mbhqthgb@gﬁpl&
manyf act ur i ng. Accor ig\?grl ﬁﬂ met hods t hat  enpl oy rap| dqmgatl n% ?

m cPowdVeYy Gt | @iy pr PARg thakp qreplgy, r 18aTHat %Q r
or direpfcrénpia top‘ﬂowéll?exﬁftﬁda OSePehtiNg YSﬁé%OSJ% 8f iR Teh ey [ direct

enabl i ng hi gh-t roughpu manuf act uri ng~ of Us masses descri bed
her ei n.contact7with Rerterd geseslotredyt hat pv@ferredam@tthoduss fpr cnaidiag high-

her i n 4 o b o SR BRSLH 0 7 BUPDSL Lo BUTERLERheldigt . the term

about 1 es eac e NUNeri ca shoul d be
noted that i[OCXNE Husbolkalbd iretedghabf whangésboutdn’s peywdet i hetedn in

listed be greater than, sone er |i sted, One skil n
t haber relTeRCe Hob g it (e UBPEER bk s o apak, Feodifigs Cach

sel ect ifmBér @f‘th‘@@ﬁfmérﬂtfﬂltllst Nexsang B nbhel aedtemt §8hmboaWRhekital fistings
15[ 0028] The process of form ng:ggor ous masses nmay include continuous

pr ocessﬂﬁf@”ﬁ%:h%@e lpweE Wnpkotessi Mgy aa ampser Bramgoamedupper limits listed,
cont i nygys ?’2 .rPrtﬂseéﬁ'\R} | REL §e tﬁét Ltﬁgdsas&%'d” ubé’é%”%v'n[“ﬂgﬁ(ﬁjuﬂ? the

proceSS| ng rs to nmanu actu uci n al s Wi
i nt err lsp{écmlmn mfaareupabrflhnchdm cn‘d:lmal sralmnled Iowdekﬂfﬂt or
nat| on rocessin

R anut not JEURE D pe diabess ohaberiia pBEArissR aRatMRbER: CaiUous

grOUp Proeesuned emlesh@ds,i BataH drakesding | ®RShH@S, 008 K¢ Adtthuous-batch
corrponent or _group roceeds to the next statlon As used herein,

"cont i MiBERSIYA cﬁ"%ﬁhSE'éssﬁﬁg usegf diafety 2 CAYBREOUDS PrORESEINg wHEfw's to
sone pr, u
Sotur | Loagasepurif] cFRLANCAL MERRRAS Sih ARt FaRIL R Pitoral Tl Hhap e
mat ri x oeatieupess. ln/slgxaéedorwelcen}blnam@s epin bath.riAs nused i élle'remef &batch
t oLt he - SOF S b cl Vi used
02Dy ABESHIRE Sretlis™ 1o, oBiBRadiBhbb oy S OMNERR ol o e

conpri szemmmmtsbr ofroupr oéocrmnpbn@slseatllaljlwduﬁl biatibers pafdrecties angle
active art cl In sone enb he 30 matrix materi
o n X

al
corpr S pRE BeceRds 9 ‘@iion, fif Ueed f1ey@8, "contintous-

Nonl i ml:ia'ttﬂg pRYEN RS ifessUtd a8y rRi Bierke I@ﬂrbt\hﬁél%ssor%%t;bﬁb%eﬁ@ést i Ksies
and addi tives are provided in this disclosure. 0]

For nmi n@f poperssernasey ¢anfingonshadng othensuercur diynbatgha mat r| x mat eri al

|n § a shapg I f‘;{%@ﬁ@@@ %o%%%?gge?béfﬁé ﬂTgarfgbr%nm%ftr&r}ﬁaterla[s.

rix 35mat-er con
As used herein, the term matrlx material” refers to the precursors, e.g., binder

particles and active particles, used to form porous masses. In some
embodiments, the matrix material may comprise, consist of, or consist
essentially of binder particles and active particles. In some embodiments, the
30 matrix material may comprise binder particles, active particles, and additives.
Nonlimiting examples of suitable binder particles, active particles, and additives

are provided in this disclosure.
[0030] Forming porous masses may generally include forming a matrix
material into a shape and mechanically bonding at least a portion of the matrix

35 material at a plurality of contact points.
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[0031] Forming a matrix material into é%#%ﬁ%?%@%ﬂ? PCT)
cavity. In sone enbodinents, a nold cavity may be a single piece or a

coll ection diggiiy! ﬁgﬁﬁ?ﬁfi% ot ndfel ] Shedid Wdbe ohfay” BRIV 4 fidid

or plugs. sone” e nts, a nol nol d
cavity qaamtly$ Imastomheanﬁodﬁrsenﬁsl ed fradan ea\n’o,l dnepvbéya slngtenrmece or a

enbodi nent s cavit bra t, toget her

Soor ot AeetioN s Bls: bieche! bEndR AT AR e &R0 SHBEG plseS iiygs. 1n
cavi ty gmye RavBodimerts 08 SneRCEMARAMBNBREMLIRGI&I Ghéld, cdiitly Htts|that Wedn
to, circular, substantially circular, ovular, substantially ovul ar,

pol YgorAfiseMAalge ferm angialdcaviyu i someembagimants, fealdaepilil pagadnay be
on), 1%99%9 %éth\gmtrr pndedsefeesr c‘?)ﬂ%i@res lb'er]tg aRf tABYRYbrid
e may hale a

t her eof odi nents, porous masse
cross- sect i dfI3Zhapemothpayisy mpihbhes anyhirchssaytitiealastzipevied|using, but

hi ni ng, Q. ot t net.hod .(e.q., d dat,i f
degr aadbite ST sl MrenRey, Shfato et oaMsaccuRaEn ey ravda,
speC| fipolphond f(tkeatrbogquiatf esquedrder rexrtangmar; hpéntagondpptad t o f bh),

th| the cigarette hol der or p| all ow for snoke passage
F—Hugwqwﬁ%ona | 3 fHRded cdqganm@nd &Pﬁaﬁ?‘& U8By gy ki toeEgRf. dn gome

porous érﬁsédm%r&gn,pmw Fr%%@%tmfa? ﬁa%éagléaoga%tecﬁaﬁgu eaassvwﬁpnsmg
filter, the shape nmay be referred to In terns of dianeter or

cir cunfhéﬂ@‘hc\éh aéubf‘. Bhldicyed dynn@cbindeg,i er ahy opber switableghethod (e.g.,

circl e) aBQﬁ"or‘F ?Sasdéﬁﬁa#clat%he %attep%r}f%“ Mﬁ%lelﬁ%dlmel%gb%é %g: Ol?%g']ass

wher e por ous mass resenmt Tinvention Is in a sha
t han a maweham;el & nspecifia 'Sh8|bl®lfbd abe|gan@teesl10m@i' bhqilpé lthat ¢s mdapted to fit

cunf. e" Is e nean, t he ter an shape
or b5e- WENROE igBratEe Mg\ dereen binente BioudosStrdksnpassage thrgyghjthe filter
Generaltbythmbelsam\ért \PReMBishAsth thenghdpidionad ¢Br6@§tﬂn@95a@reﬁq wrth
radi al direction perpendicular to the |ongitudinal direction, %t
0 in

subst afepREItytos ldltmmi Emoling Revien diltek; the shiapet mayabe refesie
d ty I rein t
cavi .Segﬂﬁfllﬁéﬂdéﬂ‘ﬁ%?ﬁiéﬂ‘cgnﬁ?feu"&@b@f‘“%%ﬂ* I AP AErcRS e erfeter
spher evfandicides) thhetresasekticabifethd wybode. eammm rmnlbtsdlrraentslxdhere a
TofBi 1 ey Tioel R breski iRl i B brdinwe R dnan h e Sinder, it

tranS| tshQUH:IaiéflerGrsmbaf ehbP thier edtrar cifdurdfe¥phéd .is | s&kP® mean the
enbodi nents, a nold cavity nmay be paper rolled or shaped into a

desi r e PEEIBSIEr S @NYoFAPEhE9ES-secHon, AYAING @efircylar SFE-8788; nent s,
a mold cavi tpogsy b@eﬁe%i\ﬁ NS %.@@@%;ﬂhﬂ@é P Et%.dirfa?@u.ﬂéét@*oﬂaénd a

seam 34] sonme enbodi nent s, {O(Ijqbcaw ties may have
a Iongurﬁdtal nhrrecie,@axpernwrsdnm@a@mct eneng itaginal fdirestionnce. anda substanithlly

OSgg %ﬁaéﬁ%%é%tzqrql%ﬂyﬁ) %%S %89193%91 r?dquf?a%%ﬁhg 2?0 translate the

embodiments presented herein to mold cavities without defined longitudinal and
radial direction, e.g., spheres and cubes, where applicable. In some
embodiments, a mold cavity may have a cross-sectional shape that changes
along the longitudinal direction, e.g., a conical shape, a shape that transitions
30 from square to circular, or a spiral. In some embodiments, a mold cavity may be
paper rolled or shaped into a desired cross-sectional shape, e.g., a cylinder. In
some embodiments, a mold cavity may be a cylinder of paper glued at the
longitudinal seam.
[0034] In some embodiments, mold cavities may have a longitudinal

35 axis having an opening as a first end and a second end along said longitudinal
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axis. In some enbodi ments, nmatrix mate

| ongi tudi nal axis of a rml d cavity durphésﬁ%ﬁmallwwo -PCT)

nonlimting exanple, Figure 1 shows nold cavity 120 with a

| ongi t a j i [

enbodi e o e rfFURR AL, HrabR thahial Ay Higsce BB e ongtugina

first ends afid ranoﬁacawﬂy endingl pogessing. Bgngay ofinoalimibing exharme nFigure 1
di ment s aid cl may be

capanl SRR 67 120 WhsEs i S ER e ineEriot heir La@ar ol d

cavities rray[dmasj | edsomhé herdbd@ihhdnts M Bh el aéwﬁésqmawha@@ma%@tudmal
bondln In sonme enbodi nents, a 10 single nold cavity be used to

conPi nLﬂiiJ%Ihg?VmeaJtrét §6FA0RRd Fezesesdpgn @iﬁnsha@)tdslpyg5a§ma¥@xnﬁawhﬁxem at
materig a%}h@ﬁ@%‘ﬂo‘é%o s Q/Qﬁbngn‘]@rgcsm%SnnaElgg@él etﬁ%ng'lag/gbe cHApable
sone e ments, a single nold cavity may be uséd to produce

i ndi vi difadpgpén@us nmass. I n sone enbodl ments, said single nold cavity

may be reus or_continuously reused . to rodu Iurallty of

157 nd vi dual 0S8 e T eths "RB3Ing B3 oo Bl BT iR faey th ditled
cavi ti agithey rh&trad nhatasial paidri @l hyedhuanmélvmdrmm@ ah@@o%@@ﬁl@édlﬁﬂﬁitgda
with rel ease aqgnts In sone enbodlnents Epers may be i ndi vi dual

wr aBpersinglg gold fadlys gy Repdised) e s‘%ﬂ%'”é‘ﬁb‘é REREUCE \ROSPBEITBaRERS thy
spool at?:lo‘?]tln‘é‘lﬂ%ﬂ V\S@é&ﬂﬁsmaﬁrlg ’mﬁtégalftthépéﬂﬁr(g% rfoBéﬁﬁ'\%l t::wd/or dulg;mﬁ

[0038] In sone enbodi nents, nold cavities nmay i ne nore t
one wr dappehanical wfbn@nbbaommmboﬂmﬂmhsg apinglesmeld sewitynnyay helused to

Lini ng OHBEQ eﬁ?‘fh&% dﬁ)alwxgr%u?u a@gp%(%met Emso%r&t?rﬂ%ﬁpﬁa %ﬁi %‘lng!ﬁ trﬂold

form ng porous nmasses ma € "W appi
wrappercav:iq: it HeheeldSedvramijer cbﬂr;tmmstWGrecmédi waprdducd a lelality of
di nent s he wrapper may be preforned as a nold cavity, forned as

Id'E‘é‘\Yi'quf‘tllpr?r?‘ﬁ% “§§8nce of the matrix material, or w apped

around rratrlq?mprwlsom@tem%mﬁqea]t@rﬂ{&armuﬁé@m@aﬁ %egat |¥hdthpdRRilly
aid of a tackifier I'n some enbodi nents wrappers nay b

cont i nliegs! vlthewr@nﬁefagamb(omoat%w'tfy relppsg Raentsmin tsemﬁaparmc@n@fents

hol di n n el ga
porousgNna??egé)f ﬁf)é[ Ié"nee i\éfdé]g& ?;}Fé’]ﬁ?ﬁers ggf 8?4 §§s|°§t ﬁn@% n pa55| ng
rrat ri x emalpedimadnts hiwoagpetshmayobel spaviabyje- I@agmbmaamjerpr etecta 6O fthell of

ggus nass during handling or shipnent, and any conbi nati on thereof.
PR apl e wrappers may include, but not be |[imted to, papers

35(e g., vxoc[drdwpd Ipagehe, epdpdifiesieNtrabri Bgvitleaxmalyl B |p@REWHh more
paper SGEr oduced 7 DM US 38067218- 7, 055556. 0126 055556-0126

(2012P6D2R-ORE PEIPPEF-oA BOTE SFROAITBPNEY TOyINEPPECYS Frasses may include
functi %ﬂ%d 4GHoRAPSIS(s$ REH 9'»\(%@@ (’%?i E‘EBS eﬁﬂ‘B'oGWéﬁg @&Qﬁ{ porous

plastics (e.g. , quorlnated po pol ytetrafl dorébethy
si | i conmeyssesi May, indededvisaping, theolmraérdx phnateriasyithowtrappdrs| 86, thand:he

th§5| ' ‘%ﬁ«apﬁ@? baér&)Sme%nH{@%éISncamV eIRfSUAh eﬁ'lODodl%mﬁgsd {Fl%ngvsfapper may be

preformed as a mold cavity, formed as a mold cavity in the presence of the
matrix material, or wrapped around matrix material that is in a preformed shape
(e.g., with the aid of a tackifier). In some embodiments, wrappers may be
continuously fed through a mold cavity. Wrappers may be capabie of holding the
30 porous mass in a shape, capable of releasing the porous masses from the mold
cavities, capable of assisting in passing matrix material through the mold cavity,
capable of protecting the porous mass during handling or shipment, and any
combination thereof.
[0039] Suitable wrappers may include, but not be limited to, papers

35 (e.g., wood-based papers, papers containing flax, flax papers, papers produced
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[0040] 1 Sowe. embodi meni s, Zb'w? aLSLr “§§95§§ %ﬁaﬂ?éﬁ’@ﬁgﬂﬁ@@q@

itself to assist in maintainlngadeswed shape, eg in a
subst antd@l bh&Y u 0 ;
mechani cal bon |ng o !‘Eﬁ’esﬁﬁ;dﬂfre?:lg f;lrlgt%ﬂesf ?g EilOﬁéﬂa SO n@chénl cé?afl nﬁrﬁlgg

t he matpdpersmat enleiizad tpapars hppetastdehi ¢b.gmpy fikdrindtate tpbt-ymetesd flidoe

adheri t a o itself. ' Q ] Swtablerel e a

oy bo TR AP BRI hd, Shitdne), Timpeioared maBhch BoderCpfaRats 2esied
Nonl i miftliay exantheslilef, ehdmaagl cb&ibameoragmtréomymmhed@nmdcﬁments,
oi | -based sol uti ons and/ or suspensi ons, soapy solutlons and/ or
suspendV'GROEre §2a) E@é’aﬁé‘ﬁ%éﬁ't? &tRE USBIiI SEking devige Iters: | i ke, and

any 15 conbipgaid m%%@‘e irh&htd, 9 we¥ g@cmna%@réﬁ el®, GhRRY)

agents may i ncl ude papers, astics, ‘and a tion t
Physi cdb rsebate agpisit &n lmmﬂalnmg bedesired rghane asgrellneasaubstantlally

[oong] cindPal RehMBUEHRY o Podthe ChotblnB B beliRT bR pdcofus
20 ca?/imatrnﬁ heatesitt ltnXayTatsf,Jr hﬁdchaﬁyzab? tlrmdftagl aktiy rhaterts &g the wrapper
PdPor e B aRkEr IeREBRITAT S5STRO CHE THEPRCERY 189 Nechan! cal
bondl ng may 4L SMQQbP@ trBleRgat agB¥sOmaAf e@@%lf‘em{cgp“%]ed's‘%ataggﬁﬁé R

radi ant heat, conductive heat, convective heat, and
conbi n@sical telease. agenisi ﬁ@rﬂmtmg\@{ar@pbﬁe@frrame@m o'e@asmagmtﬁgmav

but not, él Eﬂets %1It$|ﬁ%nol LJtHJn%S ahﬂg(‘t?lrea L-phﬂs.g;ﬂg ﬂycéeﬂ'uh}.{mshg%ﬁ)q

t
fluids ex ernal™"to cavit ases
secondaugpenasioas,] aoatingm Iaondexqboimertheofnd!hesmam;s almais$hé elike,, and any

a arti c e particle and t ove f ur naces

O opSifatofy HiarBobnbareibbor Bratmbles | phvaicel dsleaies Baahts ( meY
30 | i kenclaad deér@oﬁhisﬂa%l aRdt Hey %@ﬁﬂbn%‘tld\ﬁ)th@ffedwiphy@"chl Félegéé”ﬂg'eﬁts
heati ng may invaol ve convection oven or heating block. Another

nonl i mwhlﬁ@ rBR¥%Rs éefﬁﬁsﬁci Fy @svielerss MRgPRETSh raavriber Bualeaneivied. similar to

anot herwr% El‘%ﬁ'd'égcﬁl?f kesinne€ating may invol ve passing heated air,
ni t rogen, r ot her gas roughthe matrix material while in the nold

cavity. In s[WZe}rbGdceréntrsedhem eddésirect cms&@mya%b@pmmﬂw the mold

m 4} gat n pf active icl sand/or ddi.tives.
5 et s RBE A SRE BEmBERAR bRy B oBRRRRT boiodtot Ml ohtier

Aﬂot herplolmml M‘ed']ang:awblaﬁﬁlrﬁg ﬁgwy Dmﬁm d’lﬁllrﬁc’ingddﬂﬁ@VafﬁEEShéde&er material is

t hernmoel ectric materjals, s t he nmol d cayity heats

enbodi TBrE Tl CaY thay SANGA BOTAG: Mt B¢ Seniaved: sridydiar, and/or

e.g. @,@égd}g heated gas through the matrix material while passing

the matrix material t hrough a m crowave oven. 5 [0044] Secondary

radi ati on f I8@48konpaheray lee redienpbestiscangiistive hfat, remrsiivei keads and
acésve ay r{drﬁb%%ﬁloﬂ%ew& I-lelé‘:t‘%lghnﬁ P/éh?oﬁgrfﬁem?gbﬂ%%ﬁncl%m Crb'u% A

i rradi € conponén Fommagneti ¢ Fadiation
garma liayited ko rlag/atﬁdlﬂulﬁs Gitternal i tHeeralg letyity Rhbatgl flumﬂsmamtﬂrso the

[ﬁg' ?ra\é\paéllgis%\{alg/g{sipa q’?eartggllne gaes',se's, Bs)clec\clavralla/ary ran Qililtl)ltln f}['(ljnr']lga ec)é?*n clmeent
of the porous mass (e.g., nanoparticles, active particles, and the like), ovens,
furnaces, flames, conductive or thermoelectric materials, ultrasonics, and the

30 like, and any combination thereof. By way of nonlimiting example, heating may
involve a convection oven or heating block. Another nonlimiting example may
involve heating with a microwave oven. In anather nonlimiting example, heating
may involve passing heated air, nitrogen, or other gas through the matrix
material while in the mold cavity. In some embodiments, heated inert gases may

35 be used to mitigate any unwanted oxidation of active particles and/or additives.
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irequoncy waves emit heat, | ﬁbiioi EZ‘? ﬁ%ﬁ?ﬁﬁ Pﬁft@%@#@%w

material may conprise active particles like carbon particles that are

capabl %ﬂ{t,q Wb%dH:EIH r%)PJnQ;%S\%Vﬁa'yr frRghAt (l':rﬂﬁl'd%ﬂlé(}e oﬁ@f thermoelectric

mechani ca bonds or~assi's chani y bo e bin
parti clrest&rmj&tslmethatl bhé& aneldenbaty rmeats, In romMs eafhbcnﬂmmm:gnételatmg may

radi ati.on (BY be ed by the f ency and power

oo opr TR URY2 b RERof ot U d CBHRRL A 0 o PoinEIa: bESERs Bsathspian the

act i vatradtrpariarighwhile pasethg theCoRitx ¢hatehialifdughcs evianagaad oden.

freg ency r ' MHz to about 2500 Mz with a fixed
dj

f b 900
{ust abItOUARE & gg@?@%ét'@ﬁiéﬁti%f@m BB e e ITRHG ST R R Y-
of_healidinafiie04akiBepaicldsedadd thbeiigdf may Ll Bidesbodinfine Mo
R

di scl osure, d "under'st and t hat ferent wavel engt
el ectr @dﬂ@*@du d,‘J\/r drhdiatiog seeecorapeneat evithl elettroma‘g‘reat@ntradlepohs e.g.,

Shour o STy sy mRran, doy A Wisifle, AERC ot SPiolVeRs FRaEwa0Es,
conposidnidgor Ibme radis inavist ey a&aycofrpmml“m:ﬂﬁg é*t&npmrpumeﬁtathhamatenal
erts 25 the el ectroma netic radjation to t he wavel engt h of

ol QB r GG eTETPSar 200N TEDAE b dhet ughet TG aleg BT gAER ITEeauency
radi at ivpayest Renit rrast aid %oﬁﬁ‘ém%’llnﬂﬂﬁgtéﬁarﬂf rﬁ’ﬂe GHRY Abterial may

secondary radiation, e.g. The residence time fof
heat i ngoMBTiSeudicHYe byarkisjesniikaoerrdesc Pagidleh dhet rareecapable ofv senvesting

oven orRXARSYE ® i uRkER [ ATRIRRLE S (10 rAdhanian) Al aPPhXLOE in

pressure causes the nec anlcal onding to occur nay be for a
| engt h réchianieallvabghdipgf trmrnbmdawmrticie'ﬂ togdcherbom sarrfwad“rb@trﬂimenfs &he

secpnd, a.tenth o eco second, .5 conds, 30 seconds

i Ao Stk aBpgiic FeARE OB mal it Taea o AEc e ase R RSO eR Gt B 25
1 m nutte, a;fb’rojbné@ﬂ?ﬁﬁter@ﬁﬂ WIS kBE ool G BigSick] FBr '@(ﬁrﬁﬁégﬁcﬁ"\&&@d
any lower limt to any upper. 35 limt and enconpasses any subset

t her eb&BIRRh My bRBEdNO Rt Wih migrogramre 188 @ frequency ranging from
380072 ol S 900 05050141250 PUPIPEH NDRET SO0 SRS that

processes t hat aster heati n Xposur e
eI ect r asraghkeectdcta athtahlaotargekeahemfrmw:\r@ short residence tines may

o3l °1 ecansft | oBE M iR FRE G 8o FE erlisdtl FugEResLsnour

pr oc essegiersthadc mmedtffmmaaamgngthmy;f péleuurdmafgmatlbomatmsresmfmme
times on the tine ale of ich may include residence ti

of gredb&eriaiafo ﬁ'i%t%%“ (L%_ESFEfBF%h WaEY %EPM‘/“?% Prigaryr pr SREXM iy

under staa@tibhaindtABES Torld TRSulERFREdEPPhé GABIGE ca Bty ma’P@PNEsnfi¢uration
m nutes to hours or |onger provided that an appropriate t enper at ur e

and heanidngprppesitios, ¥ag rpetreemateda! f:gmp@sgiomerthmwmmmtemaalconrverts

Sh9§| dtﬁg @fétc?r%n]tggto 5 G?&?m e I‘?xje’atpr e\‘%\/@l%&g?rﬁ hSPselﬁggjoﬂ‘[agnetlc

steps t are no tenperature an pressture
al | ow frediabieahané maﬂenlscmcbfrt@eaelecmromagmsicdadeduomarthedlfratjimdnemedlemrg

1 m t heat 1
fhort 1 Rl Binoysh o SECRAGA Y BT, G oIS  ompor at urg of a

conponent off g0 TRt RE X réRd&idedl times f&p Héﬁ%g%"e(lﬂtmldlﬁd“e m%eéﬁy method

"softening tenperature” refers to the tenperature above
mat er i despadesrebeptinabEe].  wePBNEGtEON yfave;ral oy BXPesHtehetonetlerigMadinetic

of 3phe JaLebh§land/or applying pressure that causes the mechanical bonding to occur
may be for a length of time ranging from a lower limit of about a hundredth of a
second, a tenth of a second, 1 second, 5 seconds, 30 seconds, or 1 minute to an
upper limit of about 30 minutes, 15 minutes, 5 minutes, 1 minute, or 1 second,
and wherein the residence time may range from any lower limit to any upper

35 limit and encompasses any subset therebetween. It should be noted that for
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{ompor at r as rangi ng from a Tower | | m PS8 ShRHCbGe0 1 B8 EHE-PeT)

120C, 20 130C, or 140C or an upper limt of about 300C, 275C, 250C,

225C. A0y bl8Cp- iSRS B, SRS
t her ebetlegiepmagnetiomeadiatiodi filkat snictdwavesat ishgrinagsidenae cbinpds sinag g

subjecting naterial _to ingle.tenperature. In another _enbodi nent
The t o BraIT e cE:sh opPPuf 1R FFaRgt SHMEFEn St finre heBRalR, 2BRUR R SRebrd e
exanpl dessi RONEGtProdessing MBshdds teRdtillZze SRItRsEE Nk reont/ectibe aidatitg
may be |localized within the matrix material. By way of nonlimting
exanpl Na¥%REBNEE (P19t residenchiimasoparthe dfreestS ofdatnLERsyWhKE may

mat ri X iABLeE Rkjdehe¥ kst G %ﬂéﬁg@ag%oﬁ@bi rﬁlirﬁjtgg.g%ﬂ%] ?# BrdiRSE skill in the

enbodi nents, matrix materi al e preheate efore entering
mol d cavttsheslld |undaystarshitbal nenger, timees icannheeappiicably; be.prssitendedo

to at e w t eni r Q. C f
the et FTECae o 10rS) A d5RE koM ek 2EBE il dprBhrEre PR abu? anc
pr fehea_trmittr@ prdfﬂﬁpﬁa‘ﬂtt?sr eclabiud fo‘rO%gi\f?@@uhatﬁ% rr_mteﬂbbtrt_sh;kmh!lﬂb@\néﬂéﬂ
sof t eni t enperature of a component o e matrix material. In sone
enﬂaédi rFE%‘E Sreheating PF)PrﬁHFéF'PgFmﬁaiPd&ea é&eﬁ?@ﬁ tF%t are EpbdPA gHecient
about Jt@ﬁ%lpe%@mﬂe atfel/ 0P préfs UM 1S R bt Aficha AR aPBén §ikdtar OO edhdded
(2012P0221- WO- PCT) about 1C bel ow the softening tenpefature of a
conpondiit't of thesesidenees tima, eas wsed Peeieat i ng nmay i nvol ve heat sources

i ncl udi ng, i A | our. r
achi ovi ng. a0 oM SehiE shbadiaRhfs. heafih B AaHari e EREn A ke Rl
mat ri x may érd &b amagftgnimlgdtémperaiuse mdiss comppokatl of thesagrigtinaterfd. As
S herei,n, the term "pQroys mass |ength" refers tg a,continuous

boL8us Unsdohereiy te Pt aseht e "famperat res areieio B RGPethire sy
| ong caifpan efl nigtepial ®esoMSSEIfablMhWhcHTRY tREcHNPBURRE tEE ThERHRUBbYX - of
By way of nonlimting exanple, porous mass |engths may be produced by

cont i nBadNFtasEdsi ng matri x material through a heated 10 nold

cavity. In j:gﬁglaﬂgﬂgism émﬂo@‘?rn@hf@,ihe@ﬁéﬁil:&l! ﬁéraﬁfﬁﬁ rf'lgg/aﬁésmg%d at

original ph pe (or substanti y retaine elrori
shape, temperatwesvregirngfrond% \eweratimith of @bguf XN, kKPS, 110¥hHap20°C,

bi Ader B2 Er o eI o Jbel AT 8 ey oEh ol 2 2R T2 p e G2 00°C,
mat er i @752 drnt 307, paid whearemstHeoterhpagitsd mab FORpd Frdm sgmwer limit
enbodi nents, porous mass | engths may be cut to )él el d porous nmss.

cut t i ngOn@NYbe!RR&Ai dURl ANch SNCOMRESS. AR  SMSEtc Gbershetyvgeni nbl uaeme
but noteriEodinBrited the, hOARE al Be belc%eﬁrﬁmsﬁéabwes@jé&ﬁrlﬁg mb&rd 1®

d
bl ades, ceram c bl ades, hardened steel bl'ades, dianond blades, smoot h
bl ades sirgle rtgrmprErBlWgesin pagEes, embedinent e ftempesaturegprafile anagsvary

asc| an - QUi I \ | i ke i i
5235 23567 sl By DT 0, SRerlre AP S Py B8 e 1
bl ades some embaimeets, desatimymay o fodalicad dvitiinaheangtrex hateetl By vay

speed of. prqcessing so as to vyield [ QUS sses with.ends
por pendll AR REMGlTy: TRRANFRrY dePEton, OB ApEEH iEntaay (hRat only
cutter tRRYNEHBNERLENSI proXimbetAthe RahBpiftRIQOr ous mass | engths al ong
t he | ongitudi nal axis of
[0049] In some embodiments, matrix materials may be preheated
30 before entering mold cavities. In some embodiments, matrix material may be
preheated to a temperature below the softening temperature of a component of
the matrix material. In some embodiments, matrix material may be preheated
to a temperature about 10%, about 5%, or about 1% below the softening
temperature of a component of the matrix material. In some embodiments,
35 matrix material may be preheated to a temperature about 10°C, about 5°C, or
10
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25 the porous mass | engths. [005§k5|5%6s g&f@@ibmﬁ wWo- 99&-)

masses and/ or porous nass | engths may extru
enbodi nents, extrusion may involve a die. In sone enbodi nents, a die

may haVeﬁ‘Jdﬂﬁl 4bpl Ser(')w ecﬁebgbﬂgnf[ﬁngg%@ﬁn%e%tu‘?éhgf‘gﬂ NIr¥itht BRSHES matrlx

and/ or porous nass | engths Sone e ment's may 1 nvol v
cut ti ngnptarials Pnrabe@@ngmmwlrwohmmeﬁas@uree@tmslurim,abw rnod Lvnnsied to,

Wt o R Rt pRRRar HebiceEbumE 97 BB trebhelY BOMte

descrl bed aq@O50] [elsermererhboditidritag bpatnus th@sfatrenghdtriahtraay yield
gus masses. 11 DM US 38067231 - 7.055556. Oé,ﬁ_? 055556- 0124
(20 2P QUENRES T Porous M@es4engthe- 1AshgeRd Jrerginh o suteTRas BOrYys mass

sect i onéngﬂher e&‘ers 8Ya rmmuforuenb@rd&w/ﬁwsl pid., of p%li‘ yé r%aﬁimthé rrmno‘it

mm 10 mm or mmto an’ upper 1 mt of about
150 rrmnemm &ﬁﬁmg,o bncﬂh rmermion% cnmpaased 1D regrogadmaseesi mvhitle megble

I
Subser HEIHERTIAREABUER). Y bkSoP ReahntifRG! etdiible, HitoGR SEFREIENARE
| engt h,may ploe quedoass, by)rcomnwusrly pbssingf matrirpp@derdd! thrbagiv aeheatay
it 871 B Sotifininisehierabodiiens, tHR birgeimardsemmay SO e Ao
m’ﬂ 21 PHYsica? sHHEe 23r @@bs%tmﬁg rb@aiaédfmblr%rl%ﬁanﬁhéé&e aé‘gUpﬁ’@rmbl*éTtﬁat
of about 60

25 1rﬂw{° \zalrlaﬁwn z(s grmshmkﬁﬁfe) an ﬁhﬂpezt'romnortgmaﬁndtmg\gwﬁipe 1nzeemm@al
16 mm CII’ u n f t
oy RS Brodessl et IR SRcIARY SERLBRank AN e shape
enbodi melthe malyix mateénal smdppthegpponeusasadsr &@ggthehs, porous nasses,
andfor poro engths wt er after the matrix material
S ben oA RIRRE, IS8 aMbdient RF0, S heds BT Ay hicut ta drely
or exi tpdﬂ@u@ﬁn@&érl@.‘tﬂﬁgdmy Bl bakikeer aRpeES cuttel.udRitabRS ®@utters may
di scl ose above. &P@OS? Some  enbodi ments may i nvol ve cool i ngs por ous

mass sdt¢ PSﬁstEBPB WRYEELO, Binfiesy Nobbedesaasbidenpres (shelppdades,

ot herV“c‘é%mlcCBFéld'eQthPcYerﬁ% &kl ¥Rides, Bf%ﬁﬁb?{& bladed, s hiB19d8®Ysdrated
assi sted or occur natura Actl ve COO I ng may |nvo ve passi r{g a

fluid dNedesndsers, tmﬁ@mmrzetmﬂumsl diqeicvlancesp gasulenpes,sgsigdotinessand the

Go2Poad5 FIL P00 QimPRARLR, PFRBoroch SBni ARREHrRnS i dlighieec

cavi ty,prposssirsg, rraxsmn@ebtad@esor piofitirsdedisse smapid posipiohedsathassangle to

b ATREC s9ee 8 B ceELing Jo, P55t Mol AR Pt BB
CoNPONg¥rpéR@tulRYto Bigd URgitbaihanakisLern kahiee@nikbdifRptd, Nehe Rut®r may
fluid jets, thernoelectric materials,

change position relative to the porous mass lengths along the longitudinal axis of

25 the porous mass lengths.

[0052] In some embodiments, porous masses and/or porous mass
lengths may be extruded. In some embodiments, extrusion may involve a die. In
some embodiments, a die may have multiple holes being capable of extruding
porous masses and/or porous mass lengths.

30 [0053] Some embodiments may involve cutting porous masses and/or
porous mass lengths radially to yield porous mass sections. Cutting may be
achieved by any known method with any known apparatus including, but not
limited to, those described above in relation to cutting porous mass lengths into

porous masses.
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30 and any conbination thereof. The ra
it may be controlled. [ 0058] mf#@%ﬁéﬁ@%?é%ﬁmwg’%%)
transporting porous mass sections, porous masses, and/or porous ness

lengt hs (wr Rpssly rTHEhl%Qgtﬁg&Jtéﬂa Bg%h@%zs%ﬁﬂﬁﬁge(aﬁon§%h%?@$f‘? ey Bk

transportation I’Y&lj) inclu 1
38067218, 836%86.liMRdf AFBESH-0MR63 (M0 2POR2] - MOHET)1I 'rm'nt (20 tmm, 25

and. Che eSSk, S0 pbRRUrTE R eRpe PO R Stod 3o R BN A fing 15

in the mn, omLDhmideameneidreirothd RirgtHirdel aguge, fremoghg IGWQﬁllﬁ’ﬁ@Eéi any
the _plurali tg_@of appar atuses and/ or systens capable of producing 5
por Sus YRRES TR aneh C%P%ﬁfsa%%@%et eRptWSSNous mass I engt hs. By

way of nonlipg dS/S']J ?H@rﬂ?}c‘iﬁmfe‘;%rgc?é'e Pa Bc;'rréoaluli'r%%yléﬁgt %F@ué Wasdl or

appar at uses and/ or systens capab ci ng por ss sect 1 onhs,
por ous Seatons thamﬁdwrpppwgrrmservwea)gmw range from a[lo@€0]imit of hbalitl5

be not y IS n _the 10O scap

hi o a it oe o il B sl E e A1 mihe Srmhint € o P plhe o

and vi (mrrMEIESﬁ’lm, 17 mnEOﬁﬁhiqu@ ma:zez@fn?undzﬁr ﬁirﬁnﬁmlgm,tmmﬂirﬁ{]m mm,
eri ath" is use erein to jdenti e path al on i C

Pi x SO 2 26 GBS ARCPAREIGORST SRS FoFoid e de iy 30 mm,

travel zmnﬁnsm@tmanélrﬁh apPRIAL W mM, 28" Bind 2248 R B S, 22 mm, 21

material path may be contiguous I'n sone enbodiments,” a matérial path

may be MBhcdhtnguol®. MBy yﬂm, Hornhi of 4§ eamwheresy e sirchmference

e aahag SaRbRS Ml AT bEPfnic IGREIROR IR P EhELFRaTR e subset

consi dereée ave a nbnconti guous erring
now t o therpiretwebA: B, syst em 100 may i ncI ude 20 hopper 122 operably

ctedt at 10,.t 0 eedthemar mat eri al not
Bt e nHOHET ' Sarie SubtdyRals s Tl s BRGNS pRBEILS oSS
132 opeseabbiis,COONRRL BthstOs,MBhfdrapodathmidd |&ths mhfaeeﬂapaele%ﬁ%?a&he

into material path 110 to form a W ap Ber substantial ly surroundi ng
t he matPEXInEIEEETEl hgebRermMashaniea boundoegndaftre ra@ovekimea &ie anold

ot | NGO o dd M IS SHTRISURRBIANLCAHRD B! ockbitliced
rrat rijx apawveri al to mechanically bond at at p!sﬁz)\%i ty oI ep0|t Rtesv\; her eby
ing a o) no
Bis " naqs TORREAE BRI EmReTosORy b Naile eolioe thasBls dHgreaectons

cutter pb26us Uhasddie aw@tppe;@brmsomwﬂeagtr@gu‘evha;ﬁwéu rl ytherwise). Cooling
30per pendi i)ul ar . to the | ongitudi nﬁ axi s, thereby yielding wapped
por ous MR% SEALNE o Paﬁ%{)é%eﬂe p&i081189 FRRY becrssigRE or occur naturally. Active

cooling may involve passing a fluid over and/or through the mold cavity, porous

mass sections, porous masses, and/or porous mass lengths (wrapped or

25 otherwise); decreasing the temperature of the local environment about the mold

cavity, porous mass sections, porous masses, and/or porous mass lengths

(wrapped or otherwise), e.g., passing through a refrigerated component; and

any combination thereof. Active cooling may involve a component that may

include, but not be limited to, cooling coils, fluid jets, thermoelectric materials,

30 and any combination thereof. The rate of cooling may be random or it may be
controlled.

[0058] Some embodiments may involve transporting porous mass

sections, porous masses, and/or porous mass lengths (wrapped or otherwise) to

another location. Suitable forms of transportation may include, but not be
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ne skil1od in the art, wih the LQﬁtef .BF%%?% #ﬁﬂ%@ﬁ?ﬁ&fﬂ‘ﬂwﬁ)

understand the configurational considerations when adjusting the

oy of ROSPH IR, TR G e DG “TRERER, SLIBRBsebub BE TR

(2012P&2m1thﬂjllmlandaaaprmomblﬁaguméhmoéhows hopper 122 may be

matr 5 1 eed WIRSLT O by i iof erbabREy rEsBen i oo S REnFa0%g
nol d cawiderstaryl biee gilueitangll @pparaRts&eanezor \sﬁ?éﬁerﬁ§|ca®@dld1@lflm@ﬂhal|ng

5[0064] In sone enbodi nents, feeding matrix material to a materi al
pat B neBPTPHY dNGes éﬁ‘&t'%ﬁ‘ﬁrt ROyIOaISE %@ééﬁ?srs@%‘i/@ﬁmcﬁepﬁdﬁﬁ&s lgpathgoBy way of

lim teqﬂérﬁvmlﬁﬁ det£RB120, FiyOrdenBli{4 qnﬁs% § pl0Psity [dO¥bh&2YEESS and/or
gd u es, UF‘f )c/i

gr avinetric ers, augers or Screws, conveyors,
t ubes, sofétwmst eapathernfe psodiging tmwouskmasanaleqmnscq:mmnat imnassehenpdfar

In so e material path may include 10 a nechani cal
AT 'ty i ncl udi

conmpon opper and the nold cavity including, but not
limted to, [@060] ulteshowdrips essednhapivtiere fa oystehy tsul‘sledloﬂtrpf, g@ghiAarthe
nol a ram pr e%sea FI stons, shakers, extruders, twi n screw
extPud&icsPe L] sqlosUEs {9 (tpiesan ZRRaraHYs| Wik thgrf@r%mn%ﬁmf@aﬁveﬁm
t her eofagnd GiceYa@sgnbodi nents, feeding nmay involve, but not be Iimted
to, forced feedi controlled rate 15 feedi ng, volumetric feeding,
mass flow fe[élﬂﬁﬂg]g 5@ra\ﬂa$et pfdJrfd@éenangmg;ammrtea@si‘maéarlale@atm is used

[ UL 2RO e RN PSR i SRR PR 3581 BT B PRIl s,

dilute ase any |na ion ereo sone
enbodi rEEm:t/er ;ﬁ@@dlsnmaasyesbmli rmlaveld it oaesrgahém tdred/onsapparabunf Ia some

g ScorfBrPedrRy o ATEe REe) Al BaaPr CYRiquRts: Ihrpile ARG RATS)

por ous rhaterrlaar;fathemgy, b@&ﬂﬁfc%nﬂ@doﬁ§| B?SWaWOEFprﬁlﬂﬂﬁ‘hltmfgl bk &fple, systems
cavities, and the |ike, and any conbination thereof. I'n sone

embodi fehbatch B'&ﬁeﬁﬁ'”ﬂa‘ﬂi'thrmé|tiPée:s'Iﬁ'Ql%PﬁQd%ﬂ?def'@ﬂd ¢AYitigsi Mgy beneonsidered
ski I'l eqyi F‘IEOH%[E(?.@ Eﬁg g9ehddn of this disclosure, should

understan the egree 0 rng and/or vibrating that is
appr opr| ate [0@632]. Befernpge mouws |ty ’Elgudest rlAbBt eslystanT i :kOmanmyi dhclude

208y s31pPer A oB T cBRRbHES T ARterihandbio X5 Ba) ok ridr KatelSria
part | al(hyt Isbetvn) Fier triaterialopetts Kild. eSlydtant H@0Hays hcml thclidte papenteddie
araneters and/ or feeders on the final properties

effects f eed]
of the 1t ARETARYS 68TREGAHCEH Materal HakR LiPes? SSofo Jech cpaRen 3Bg into
vol urre rﬁﬁ'ﬂe‘iﬁ:\l}lsﬁéﬂ fllid hey féHRekoWrapBaC aRBYtAHtRMlyPEERDUABIY QRe matrix

(discussed further below), and conpositional honogeneity.

material between mold cavity 120 and the matrix material. Heating element

25 124 is in thermal communication with the matrix material while in mold cavity
120. Heating element 124 may cause the matrix material to mechanically bond
at a plurality of points thereby vielding a wrapped porous mass length (not
shown). After the wrapped porous mass length exits mold cavity 120 and is
suitably cooled, cutter 126 cuts the wrapped porous mass length radially, i.e.,

30 perpendicular to the longitudinal axis, thereby vyielding wrapped porous masses
and/or wrapped porous mass sections.

[0063] Figures 1A-B, demonstrate that systern 100 may be at any
angie. One skilled in the art, with the benefit of this disclosure, should
understand the configurational considerations when adjusting the angle at which

35 system 100, or any component thereof, is placed. By way of nonlimiting
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whil e along the material path. Drying may be achi eved, in sone

nbodi ik t t
erooct il GRS A i L1 2 FBLIA B PRI s vt
055556 - (201 2PA 2R - AW E’iﬁﬂ’)esmmdmg matres fedd device)pondthirs ndldravity
d t the f d th i terial
mmy navied R EreBHlER st oBA CYILR,MAE Pt G PEGE b een
pr ef er aldryicalbsnd haP/(Q@yta\hlel ght or less, and in some enbodi ments as | ow

as 0.010/0 b wel Moi sture content may be anal yzed by 5known
met Rods t hatlQ Qﬁfb]( v 150589 ceabofinaers, \ierging matsixamateriat ypng. material

[ 0066] [qlel p

222 opdiabl o oer IR, SUREbEregflel ey D) R EHAG UL I 1R 98P Hana

mat er i éEedi@QnﬁiOémmatritpéeedmom&m‘lem MGmygBa\smetncldedempmrgers or

f eeder p |y nnected to ter| th 210 so, as

paper %ggwgr‘t gﬁ% rsfﬁFS paYR 21851 l?%;f Uifs ﬁﬁBB?'S lﬂSEfHPﬁNgF{ gnd

sur r ourghiyngoinbnatRin theredt.eln abmiecémpodiriehes, GaYi ytet?) wel hAag include
ibl x material. Further, rst]stem 200 may i ncl ude rel ease feeder 236

abld MesHABIEk oOMPongnt Desyvepathe haphres ang the mald ceyitydaeluging gurt
234 Intrfbtrmﬁ@éa%b BakMtakq, tceni‘p%gg.an%apgggugaﬁw@%ghp&gﬁpme%égxﬁ%lds

mold cavity 220. i sone enbodi'nments
confi guREY AIBSSRS, coisieysr shakenshagxteaderisnUovis| ycr@v‘cleﬂzrmc&reawhd state

wr apper, n eI 224 1S | I ni.cat i

mmt r | sy 2hthe”IREE Bhg Bl Ry Bog S hetereer erL aRle Sptdhehs

cause tfaedimgt may rnamlwealbuto nmcﬂganirm&btlytd;omklcaﬂ éehemm? alcbhyrrc]mfad rate
|tsthreby ie apped p ss | engt Af t t he
aﬁpe&e Pgus’ “%%s?ﬂm&x.rﬁéswfw E@gﬁq AeVRaHTIC fasy Ipgp|vpcuum-

cool ed as§l$té@rfe39|r2326ﬂﬁléﬁfed HROWIAPPESHIRGT PheUrBSE: |cFé}QsEh phadk afde¥ing,

t her eby yi el di ng vvrapped por ous nasses and/ or wr ap por ous nass

sect i oiSieumatigdititee mhpsghdeedingl easd mp;mmtztsagpg iberesgnf Iyusee
as_conygyobdifihts! FEANG WAPRRI @&&%mobsﬂssmﬁg lkggm&m%f%aga&der

porous nass | ength tting of om t rous NnHsS
and/ or mm&m@ohhooreﬁﬂ:enmmcbemterwls Suitable udpdceg. maﬁer{él%ﬁﬁ]ay comprise

rr|n now t o .Fi ure3 te Q0 . i_n¢l ude component, hoppers
i35 U PRl SSdndO GPVIR ARSI« PRTONS BRI (.6 HoTRRE
322 deméraaxem@pp@t)mtebg raamcésangln@rﬂmeam@d aid happedordBidation
W th méer 328 and preheater 344. per 322 may be oper abl

connectBERY ARrMalerphedinmanys éewaa MR r@apwshﬁklag.@md){% vibrating.
mat er i @né’@kl’ﬂeajiﬂ thgyaﬁ*temlé)rptﬁ@@eﬁéﬁt 6# $Ris! cﬂgéngt?reo%?\%hlcf %ﬂngstgt?la the

oper ab &f/ connected to naterial path 310 so to feed paper Into
mat er i glegpee of3gtteking fardios vibeadpe tbaﬂbsﬁ awuar@wmgtesm yquadhtm@o'gheously

s X GBLELLE EbIESRH I GlboaZRr 0 bR, Ok T Sty e

fluid @artced maygas)adlvaysmﬁfecné@ b“yﬁt/r:tfrlaahgpateh, Rdfhogreeity may be at

? ﬁg? ggie@q aI | |ﬁgogg§1}5h®gprwt X malg%él %(5;595%@p w3 Iutn)ée(l?gtaﬁdltr#lteseffects

of feeding parameters and/or feeders on the final properties of the porous

masses produced, e.g., the effects on at least void volume (discussed further

30 below), encapsulated pressure drop (discussed further below), and compositional
homogeneity.

[0065] In some embodiments, the matrix material or components

thereof may be dried before being introduced into the material path and/or while

along the material path. Drying may be achieved, in some embodiments, with

35 heating the matrix material or components thereof, blowing dry gas over the
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055556- 0126 (2012P0221- WO PCT) wrapped r S . oul
be noted that fluid connection 346 canoggsﬂ%ﬁgﬁgtﬁ’sﬁéﬁi%ﬁ%'t@@ﬁﬁcq)
al ong nold cavity 320 and that nore than one fluid connection 346 may
be dis : d ' nar

engt n e PRl Rr e b herbll ind v ARBE B BB some
5 t he verappeithgusptise mestsixl magetalr mdydidwe & moistyreydi@itdnngf whappsds by
porous masses and/ or w apped porpus SS ctions. [ 0068] One
CRi 1| oo VR s 56, Rr  OT P BEEPI; 2BPok 476 G SUI35E%6 eAsyupgd in some
under stefiBodifddntarRNR bED.08% @ys\neﬁgﬁk.emms%gaa, toRtdnRdhy quéaéna?@éid by
conponents before hopper 322 and/or with the m xed conponents after

hopper kgmpvn methpde bat inyptvusnireess Leyiggmiyweigdt ks, aftrrit divbng-be
limted to, dﬁﬂ] S, | §: eh%._pP! S

cone bl enderd, t np\éﬁégﬁﬁbblng%g%s%lg gﬁgt grinbl %&gbﬁfﬁ?umﬁgﬁkﬁde
bl endertmppieir @22 epershly yrobhedwer t©, macé@dali pathd2 1Oso fode hidé myaisior easerial
rotary .m xers. ,and,t |l i ke, a ny_conbi nati on t her eof 070] In
Sore. eiBdHPHRISE R8s Etard R Shad it T i PoP Rt s PR Res 2ol
t he matdonxetBicetd Patefabpatt RQOCSITRENSTeel PHIRIr230 tifkcoRRtE0AIdbAY 210
blnaer particles and the other holding active particles. In sone

enbBdi HBACEM BowfRRIRER SURsERRIA aYMegnding ke meatriy masatishBatwes mold
mat ri x ryah, ; t r ' '

Tt ur & of 20 ok ne e QABRAG! FIRRBET Sytehl AP 118 Midda8 release
hol di ndeaden®B6 ioperbblye cohpedednto rates@iepaitb @di0sot 8s tohéeed release

conb: nafipRer Zad s RRREL ARBREE A Tt 8a WgbEEr sshifee Bap®R Fo aRl
di f f er enbldcanpion220. Hapnenhs embodienattdereltasd heedwpp®e mby did Eatfjlired

rates to achieve _a desired blend for the matrix material. By way of
255? A‘F%i%

norSi TAUENGT Safhbiat canfireoushipirienielrasp eirappay 238p '@ngyelﬁ&emt

active 1 id Gh @RerribNESK nR@TiEAGH S SvitiR e ARhtrve ntaaPal B e AR BVKS
descri bed further bel ow% in liquid form Binder particles may be
added t220Q-hdenopg@lerment vi2de mayecauaethy matgxavataréalgarmiecharicatindond

t he acti.\ d r ' I

bart | SRR ARILBEBORY 6Bl S B, el BodtlsThBbs, Jith. Atter the
30par t ivelagped porous M&X7IEhgtin exitreneldbadiityeRRO, arid 8 sLitabipeobleah) utier
no cauwtie be to pass a fluid into the ld cavity,, pass a
Mhef o 294 57s ThE Phabied dorols anges rBanirarlls hsrabvatelelio keanoed
her ei n,polrbes trREgeesds R drOwrd iRl PotOuS Meadd BECTForlC IRt EMdliBehtd Svhere
drop across a boundagﬂand/ or along a path, e.g., sucking. 35Passi ng4

a heat 618858 WraRRes 434/ 15MatheQfiTad s qoB¥RYATy 2Ry ralesisst WIappEs 2
DM_US %%E@%%o@éé%ﬁﬁn%%&é&é&%@&@é n(%%l%ﬁ%%e\%}ep G]_‘Qting or from
the wrapped porous masses and/or wrapped porous mass sections after cutting.
25 [0067] Referring now to Figure 3, system 300 may include component
hoppers 322a and 322b that feed components of the matrix material into
hopper 322. The matrix material may be mixed and preheated in hopper 322
with mixer 328 and preheater 344. Hopper 322 may be operably connected to
material path 310 to feed the matrix material to material path 310. System
30 300 may also include paper feeder 332 operably connected to material path
310 so as to feed paper 330 into material path 310 to form a wrapper
substantially surrounding the matrix material between mold cavity 320 and the
matrix material. Moid cavity 320 may include fluid connection 346 through
which heated fluid (liquid or gas) may pass into material path 310 and

35 mechanically bond the matrix material at a plurality of points thereby yielding a
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Cavity that has @ v”v?aI,Bir " é'pésgﬁt f LL@%F%%@%G I%@I”FIQI%“%I ?{IEI’ I‘:&T)

nol d cavity evenly e g vmth | ess winkles. [0072] Referring nowto

F

ter i a PREE ATHROER JERGLH IE POORFbe AR (REIMHLCIARRIEH Bad Tan

Hopper Iilezﬂnoa@d lae amnfooguDedaIahgrrgolmtmxtsalszmtahdmwnore ttharn oneefluid
tlet of h t f t hi I

cavi ty FoeeBRR 348 mall kR dBEBSET e GRRIh SV 3Eb; AT s iieRRse

be fed pdroas rmést leAyth Bxitdtneld @vrta/t320carﬁpmtm&abumo@1@@ktnﬁe@fszm@uts
mat ri x terial 10 and consequently the void volunme of resultant

poréus sY68PPRG PRTQUSHEMASSilengHy éadiapy ethershy YiRlding aUBPRBAPPPRLS

a ther rppgb&st &/ orateinhak theref gre:jacl udes power connection
448. System 400 /may ap 0 |Ffld§ﬁﬂde rel easIe ?'eeder 436 operably

connect ed t JOAART | Binepskilied 10 the ark wmhft@edbelectiﬁaeétmsathdoswmwmld

a1 x inEeRat Batvpiliembi ADRRD S5 kGe s HaladA e gty
cavi ty befravhypier BRAearaf/oa vitletialiged tbmpmieﬁtib gIr‘]th ?ﬁgbﬁ; t:%ﬁﬁxd

cayity 420 vi.de the heat to nechani cal |

IIérl al Od'I) aPHgb I‘}'f PIERT SMENe FEhydsy BU8i REt PSw!HpYed Bur sibon
nass | EHIQﬁ(IIIersAI ﬁlﬂjlﬁab%rn'd@Is p?I(I'\‘N 43@nakter dHQIJFth @BMkt Iéleﬁ%l@rs rI?\I'vIrIf’rsheII
440 may be operably abl e of assisting'the novenent of

wr apped! @ﬁﬁ'@fﬁs pman{e ndersirfbuigizedddendens; tfygmmenm @Ienmsw@pped
por ous I Vi 0 d y
ot tor BE:, FRARhS A BwEr! Beid e E0pRA HIE iR LR YaRE Relffoimation
y| el di thereafpped porous nmasses and/ or wr apped por ous mass sections.
r cutti orous mm tinue al ong, materi al 0.on
fotSus mass RS P 58T SEREmERIS, b RagRnoarSeumanasold indilal
prOCGS&‘dofﬁrﬁporFé&It@aéie tHE aRReFIx 4Rtk tEmy, be ot ervedofipdMehRendpRBedith one
porous nmass |length before cuttin of fromthe wr apped porous nasses

and/ or RHg 'ﬁﬁe@lwrougarﬁﬁ% fo¢h ithas odherrhelding nactive particleso7h) some
Sui t abl I t
bo. | oAbkt SAenHorttRehbsCRo MY ol ERRUPRY IrGriBBneiiy) phthe
and anyn3d0tomyistestai or. g. hdmeotomponehérhopddrerwitanaha Heldinkgea meyxthee of
flat, t , | ed d/ d ted 07 Ref i )
to2B o TR Py lER, 08 AV marlEthahneine ssngh iy Bbnree i fife
mat eri eﬂavpazﬁﬂit SH sbmd eedbddimams, tire NEirepbeéntsowitairerdoddpdraint hddbers
Heati n e nment ‘I5f’24 is.in thermal comunication with the 35matrij x

mat er | § &0liGF, i A2 agpess, sP0comPIatR SetRaTeRT. B 2ome, eapsmeRts,
17 DM I@ﬁe%&i‘é’mz &@ﬁé@lﬂ%p%ﬁd@&@r@ rﬁg?]t?éagaaéd ‘fptﬁgﬁopper at

matrix material to mechanlcas;?/bon at a plurality of points
t her eb@iffer@ndi r§es tpopehisvess sesiragt blengs foarrthelmqtomusatﬁasb Byrigay of

ook, TR L 1t Soioli RERoEEL B LU DSA B Sy
a pl urajartlyles,f bthdes Eat2icldse.amd, activd cphmpodings (an additive described further
below) in liquid form. Binder particles may be added to the hopper at twice the
rate of the active particles, and the active compounds may be sprayed in so as
to form at least a partial coating on both the active particles and the binder

30 particles.

[0071] In some embodiments, fluid connections to mold cavities may be
to pass a fluid into the mold cavity, pass a fluid through a mold cavity, and/or
drawing on a mold cavity. As used herein, the term “drawing” refers to creating
a negative pressure drop across a boundary and/or along a path, e.g., sucking.

35 Passing a heated fluid into and/or through a mold cavity may assist in
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5 or multiple holes within a single di S
mass | ength may be extruded. After theﬁ%g‘;}gfﬁwég ﬁ%%‘oé@ﬁ HE&)
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enbodi mantt?zrmzor &l uste nade of @%@ﬁnmétr@f matdpapss tﬁé)d"'wﬁi{@rcaw?tuo
30unw aps fromthe porous mass |ength before cutting, which woul

yield ;56%@0%1@5%@ BeRl & Mrahenicaliyskondb Ehe eratrix materlaI[ @pamlurahtv of
Ref er 1 ijaghi30e r@Dﬂr&raﬁgtae Wi pbs p@@gﬁ aééqg g, RAR r gﬁas%a?c?@ 10

operabl'y connected’to so as o feed
mat er i @ftgratriold 1Qavithks %m!lenmﬂdﬂcmayt joe?@perablpyctapaﬂnie 0:sz bgsistoid e:de

I tft I i tudi nal d t he- it h
Conr < J3PURREF o tHE b Ban e FE 5 L8Rl i tBiug Sayly A28, ek
(2012PQE€MWpﬁ%GTb0|ﬁ.@an(a@S lengiT esis QRokLEViSPEZ0 Y Tsed atatRy dooled,
garni tur evrcernr atrontg cigarette filter form ng apparatuses)

causi n&”gfa‘-'p P3EUED 6 WRRPPR gPﬁ@“ﬁSfﬂ%%?pl'?%'\mr?ﬂ'aﬁb/u@%ﬁbh ¥iglding
devi ce wikhpkl- fhroud n%éé%s%l-ﬂ@/or Wéhcgc(ljrp fo ORI tiBhs nﬂtl]:gr %gﬁfg@ the

720, matrix material may be 1ntrod ng material pat rom
hopper PPPQUS H@@Sﬁﬁ@ogtléherﬁlorrgzma(t@r@i path filér onpecoes erasstqonveyor 462,

| n75Te 50 TOSRERLARH i LRl oE, JR I RSP S BRLR Femovea
yi el di figora e ppregh pedr pusoumsaaﬁﬂgrﬁdjth beétre catiessi dromotit #atbped
may be used beforeaﬁazggﬁtéﬁbg?ﬁ)lrn@of the matrix_material to size

t he wr &9PRYS FH356S PREGISIMEES §E6TPRY AEEHSST WML i onal
si ze, which WBi}ngrﬂ'ﬁ:é‘lﬁléoHﬂleYs %d}%?%u%@frt&'e@nﬁﬁ"er‘ollﬁpé frﬁég‘lﬁé‘ludt@‘f bRk

t he wrapped porous nass length is suitably cool ed

t he wr 95 BBHERSS tomeags, esapvthaddsli whegls, ttr@éhSeway's;,earcni nhevikepprdl any
boggus c ggrgaﬁa]ar%ereW%g%%rﬂprrgrgsaﬁmﬁe%ﬁ&t hfdfiebe ) rffrgarhetdhrb%‘r%léd

be ai ers, conveyors, not
shovvn a@déoshdehéeﬁr n the art
[0074] Referring now to Figure 5, system 500 may include hopper
522 operably connected to material path 510 to feed the matrix material to
material path 510. Heating element 524 is in thermal communication with the

35 matrix material while in mold cavity 520. Heating element 524 may cause the
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15 with the benefit of this disclosur 603?’%@643?1%?Q?Q?’,?t%ﬁ-t‘élge-gcﬂ

processes described may occur in a singre-app
apparatus. For exanple, rolling the paper, introducing the matrix

mat er i i . Vi y , Lo
ey e RV PEPRRGAA K0 el co R4 R BIRURRY, iR LEARE
| engt h pANpUBaMEssVeyeid. tAfter ske graoappaast lendtbr eid molidngavity 520, die

0077 i j | h i ial. |

ol evat 2 R%, B UREU TR Sl g HE BBl miest lediaiynk o o) cross-
oW {0 b B ol d catr Ly 820 of Svatem 800 ey 25 e For med tFom
now_to KFI gu ) .Gc . A -

mol @ c&Vi f?@@@iﬁ@%ﬁz%ﬁ%@ Qéé gisarth %%wﬁmﬁf&%ppm%ms%@mw may

conveyfes &8RN EBEOBre NSBAS inkes en%ﬂngﬁ @kﬁo‘é@vhﬁ%uﬁgodﬁsgfg and

formed, matrix material nay be introduc ong material “pat
f r om hap@big 2cnolekatcigre baiGemutg2ha poraus hevasal lengtiruracialiy, o thevebly

the matfLp;: | I j i ating el enent 824 may
cause t%%lﬁ}ﬁb?id%w‘gg%% ab@@%@@%iﬁ%%ﬁ%@“@%d at a plurality of
poi nt EI ther[letm/?.';"y] ngfe‘rg'ng pgw_ome Htga.lir; &t systemi OB(Ga\éi;téaW Wu%%o%aper
sui .a 00 an parated ipto nold cavity parts a a
hadporbeds: ?& Ras IR @HB@&ECP ?w%r@f@é_w 61850 a5 dogsed enrsr 630
820b angitc offatéidl H=0RY 6X.CTHSHpRalER BLEbV I hBPT RIRriRBIRaePRY CHefivery
862. It should be noted that Figure 8 illustrates a nonlimting

exanpl @PPRIatUsSs fafic Gt PYEBUS M Be iopergllyhconnected g material path 610 so
38067218 ﬁ%gjg > G X B6 m%ﬁ%ﬁ%nois%geﬁ %ngﬁéf %@gﬁgg wrap a[rQQr?é)]the
[ g poro I av

In sone e ments, renovin S nasses fromno 111 es and/or
nol d cawmétnx pwtesaey leastdhvmrpub¢caugendgiemsirgrsh ropghinoll cedhabROnir

i fLi hani it brid th f, d.an mbi nat |

t b eoft TR ABa Ty LB At S8y B PEtNES dor Gl 1 EndagEes ThaRGen o
nasses gijareti@ AREs fomh®i0ap peratlisked)S whiah hramid e ebidealreancrobsiseefional
Sui t abl %égul | i ng nechani snms may i ncl ude, but not be limted to,

suct i off"@RBSOTPREIRIA dBrSURe Mbodimester e PIaTTRMBatarE depy ber@nglined
gri ppengith G ngaﬁf}ér BRA%NatBR. bt :fﬁe e@é%re?ﬂn}fr&%n&#ﬁbﬂ %at%%ﬁ&f)for is

Sui t abl e pushi ng mechani sns may i ncl ud ut not belimte
ej ect oompaihed 00w, erpbediongntsyetdige papepotassn ey dies glued. Heating

2 s o o g AR SORR B AT LR, . «

suct i omMicupsave sounta )Ciznpotientss| ¢comerdictian A she ostepEmatbaagwhile
cla a the like nd any conbi nati on ther eof.

i , , Cl. , >
DL b e BNl araay FeYins 60 BEOHBA! sIBTIaY g M ErySorhR

W th Vana@ie MABRYPLo MESIUNIGHTR: b&Yd WYa Bfurdfty"8PbbiAts] HbrekaRéRinda
hybrid push-pull nmechani sm may i ncl ude pushing longitudinally Wth-a
rod, saViZPPEE RASPEStRBSHIRTED. Mdkas therwiannad parousheass Henglénaxiss mold

LY, i A f |t
128 ¢ Revy; 620 Gh 1L IGERY RHaRIIRARIDE26° LHEP Bt ubthioed, BEIRR, Rt
cath y I@g%]:gorfacﬁ?ilb/tg, e:hgeémf yielditgf wrappedf pémmusohflasmand/qwawtaap@-ﬂmmd
920b or c_an oper connegt e no cavi,ty conveyors
0605, GatE Selins. Moy SRERT il BT gL Sol FvibE el 0 W& 658
f or med,with nebIgi it o6 XD NEkING @Q@Ei&é%kg. REBREUIAIEE Aoted BRAOANALhItEHdwWN,
) is

nol d cavity 920 via paper feeder Then matrix materi al

i nt r od @B (ATt YpagEney3may: Hielutspperens30apvngrinat arlpapepsenver that
l'186d M\ftaps from the porous mass length before cutting, which would yield porous

masses and/or porous mass sections.

[0076] Referring now to Figure 7, system 700 may include paper
feeder 732 operably connected to material path 710 so as to feed paper 730
into material path 710. As shown, mold cavity 720, a cylindrically-rolled paper

35 glued at the longitudinal seam, may be formed on-the-fly with compression moid
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25 cavity 920 and nechanical ly bound i ?g)cq_
from heating el ement 924. After sui tabpég Bﬁ'}ﬂéﬁ@?ﬂ%& Bﬁ@t PCT)
porous nmasses nmay be achi eved by insertion of ejector 964 into

ej ect orygs sy %@ﬁ?p@QQO%%BIO‘%Oﬁ%k%&ayéféyreeqro g%?lch@ureqag\hi:e gﬁ?ﬁl’a&%\

and 920d. The porous masses may then continue al ong materi a
VI a portougganette fiiry égyoningeappavghuses) Riagsire BGQEIT 7B@sta avlesvith glue 752

o | 1y R ARG Soplc AR BELI SRR By b L) cpipa g foPHation
;:l eani nagf mbldmé\dtsca’\zd |rﬁstr@n@Hanenaohdawaw|huroaaté§ aldref efatengl pgei 710
0 |

cl eanin instru nts e 1 ncor orated Into system
5005 AdTerI BORRET 192 kiepbing X amany "ot @rrmlcfrpmvw!mtﬁm ghgrmal
Tesses.cofphinf@itiory Wigh! fdd0RavRpng 2B 0Rapassude SAId eatix ChRABRES to

including liquid jet alr or gas je
38067218ethABEBH6 b@nmsat @ pBBeHL 26 mouszmmwﬂemg B MrapPedi pardup

from PP ErndeliiTulfinie SotprRSbaR R, 7R8R e dse B8, BRAS. Solfefere
960d paeslingsef thes noétrid esaterisl ﬂ:haélze thé udeapgpeat pbroud hesisi kRageh enenta

924 _and aLr or gas jet 972, 5[008 Q her, suitabl e c|eaners may,,
i néPudéteshigd R Seadcfionl stz o WNhr e AEVaRiAgeRbSly Bat Heed £hiofiargeter

i nsert frifdrehityetArdr H‘@Wr&b@éd 'p@ﬂ;@ué rﬁéﬁsoleﬁgfrﬂlscgﬁﬁ'tébﬁscdb?é@b&&t&f 726

jetting fluids radially), ultrasonic apparatuses, and any conbi nation
t her eofcuts Gbg3yrappegoprosstpassenath reeialls tharsbys ¥ieldiogswranpesuporous

nmasses, mggs&nglllﬁ’forpﬁf@%b%rdhrpﬁﬁodseH‘%tsgsst%mggow‘)eﬁ, r?f%}*}r{qhgﬁ S\E¥er¥¥a¥90

of nonliniting € eferri'ng now ure avi'ty par
1020a andy be2dideddsyr edlleys commentoes, oothmlikie,crant showon@ey akilleDB0Oh eaarct

1060b o con ct tg form Id cayit 020 of sy

ropper WEbothe ESMED " Bibocicipriber Shouth difer fentioaher <hroguRCEsRES
1090b mhnbaatm@a@bcmoinumtrrglé abpaf&edair ihQA0riRedpbaPRRsT Fbt éxmlpqie
cavity 1020 partially with the matrix material along material path

1010. ~ BetiRgeAhe hRABR(AI tritmfi'ltﬁ"ngra'ihﬁl ANAEPernakeriad orfXpoIsineetiol deptetreg-,
1090a g H!;Lfﬂrt‘i—&\lv L481d AO99hg rhﬁ ﬁ@érf&ﬂ'ﬁgd F?haacaﬁgﬁe sﬁpéeélt&s and

(not shovvn%, into m)ﬁ\éécawty 10203 yi Ing a cdpsule

sur r ourttled esyltaat unoxommtr@assalengtbamamgb@Icemeaved_(ltma segohtheapparatus for

co act. @qﬁ@ 20 nold cavity 1020, causes the matrix material to
anica bond at a plurality of points, thereby yielding a porous

nass with a[oQra] elrdi spneedniwligients Alitale tthe pedteixs massidl Sisf eitmael
and swe&)abl cool ed, .rotary grinder 1092 i s Ini' rted into nold caw}or

1020 alSHNPtEre CETBRBHAtHER n Se PTONST GHRSST ORoiNE dki (3Av1 B0 remgedy nd

gri nderreg,@;g)‘;ed HitPPSaBb MicaBRA R r@fss@,ré ndi ng the porous mass to a 25
desired Ien&th in the FMongl tudlfﬁpal direction. After nold cavity 1020

separ ates i 1097l dR@‘éarrlﬂg sy te Figuoe &noohocatty BREO pbsyrismB09 gy
<78y e4e IR ARhF O cRI) Bpp8Ragt sl eatE ORI RS 2R
capsul e:savftwconyeymst 860apd 86 0im yessectively.hente keoldapvity 820 is formed,
matrix material may be introduced along material path 810 from hopper 822.
Heating element 824 is in thermal communication with the matrix material while
in mold cavity 820. Heating element 824 may cause the matrix material to
30 mechanically bond at a plurality of points, thereby yielding a porous mass. After
mold cavity 820 is suitably cooled and separated into mold cavity parts 820a
and 820b, the porous mass may be removed from mold cavity parts 820a
and/or 820b and continue along material path 810 via porous mass conveyor
862. It should be noted that Figure 8 illustrates a nonlimiting example of a

35 noncontiguous material path.
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include, b be limted to, '
30 include, but not be limted to F?Qgﬁrggggc&?ﬁtﬁyﬁwﬂgﬁcﬂ

capsul es, ceram c capsules, and the
an additive, e.g., granulated carbon or a flavorant (nore exanples

provi ded bel[@d79hen Canns! @%bddﬁm%ﬂfgﬁ eémdir{aerﬁofiouw_a@&éf oMt Eiéad

a nol ecul ar sieve that reacts with sel'ected conponents in the snoke
to ren@itigs meddee malkd contgnpadsi oayofinydlee 3pelinp omachenism$onushing

advers . in i or ast i tuent f.t
380672?@¥9€%{§§@§6. g@'ggs 8’%‘%@546?% ?%Po?g‘% v@%&{r) Q@%@&%‘%@sé%
enbodi rmamtisinatibe thgreof.e Ramyvingc nstshanidrascmass ban addiglranato engage
flayorant. One shoulg note that if tlge G le is insuffjcientl

11 Pod RATPHS dMeRTR AL B FaRRe2laNg 405 1RE ) eandnBBY; SRIRPOAtoR; thergg".

creat e gtk @fllindireeadtddignshobyepridde KATRENSR! fmakdt B SRRH EGRMN
snoke and the 5Ssubstance in the Capsul es. [0085] One skilled
i n t he V@CUUNWCPMPORENES rigfaezers, RIRFersdifersensute)gss Ilperandawst slaanps,

that other Bt A0S Mleay | BedoMErBh MNP ALIAL 5, T RUESBRL RSy
mass sectl ons, pbrous nasSes, and/ or porous nass Tengths Wt
capsul ésclubley buh not ibeskimitednioo dijecnt s, purhest hads, opistarap wadygesppbkes,

within a porous 10nm section,,.poL.ous ss, and/or poroys nass_ .

eh 8t SREeUGRRT HiESonaT iR e, sbnaunaipalon HherdhE geirable
wi dt h, JgtiagenethadiBiHso dieitditide ObuP HRUBe MRHfke8 &%), | ARSIonPRLESS vacuum
masses, and/or porous nmass | engths nay be adjusted by operations

ot her tRAPANRTENHVEIRArBAPIGErh OGRS, [tPAOS.cOrRRESs SRAYhslamips} rAg,the
grindi o4 h} i shi uhbi i

Qo nateoe e, SRt Hikhoof, BELB: BRBCLIRehts! inptPealtel Doy be
her ei n casfiguieditog opSomdly ewiookli witht yanfaysi rarobva gréahndinfgms.héBysivems of

.of ' , d/ )
oadsC] o Bhg” SAHRIET R BfiR 4 CPPan BEIP R ERERES JARY A M08 PBlgup
fﬁr f aC?ﬁmgiﬂ@dih%ﬂW@dtfsurﬁ@ﬁ%, as$ ey ehede 3he freess naast pantitignditedd efher

er eor .

So enbodi ments 20 may i nvol ve grindi ng _the sides and/or
ends. o TEOPOME AU CEREY: BREN B G0 AE-QBAROChaY 69rCpBs CAPUIRGE Porous
| engt hsnb&s Ao aYe nsifgidagfydi mensions within specification
limtations. Sone enbodi nents may involve grinding the sides and/or

ends of por d@P&REksRetartingn3ow dor bigunen ds gnoldanayity 920 elsyisien 900 is
| epgt h ' ' XL1.0: d i ti.as t i 9(2{1
f u??he?o%}?gggfsrgﬁn&EO@S&éa\}ﬁgggwsc8%@:Qnéhao%2?ke§éo§i.ﬁ{)£%s Ki de?])%eﬁably
t he ar tcosheuated toncheld tavidy chaveyhrst960ar 960be 960 dirat 960e; esspaxtiviady .
pr oduc fromagrindin uch, grindin involve repovin 4%3
ot - 34 B cay dpoh T BtEes, b RO FHfuhGachéming! PoPBdAS are
gases, ihtrogubed irtdaiiond . caditg 930 Jik kperTdeady o3TOIHE hdtrikh@iestial is
[ 0087] Any corgonent and/ or instrunent capabl e of achieving the 30
desi r ednfredérekintgrianariBAdiopdanpar 932 @denanatesal Rath 9dstinad raeld
meb Bods 4| [ W S I Aen /O :
ety unael] 420 e ce g MR, it bRy RaSa A hSatfith? heating
i ncl udelement 24 béftdrmiuisableocodlaigiessmovalany thanderaus bnassessmay be
gg%?g%{cﬁgﬁﬁﬁé\? i%%grﬁtgghcﬁ”r e?j’ec?ocrr'.{)gﬁs*lh’cc‘;jl ré(Jjectthe pghgegsggdanadq ¥966b of mold
cavity parts 920a, 920b, 920c, and 920d. The porous masses may then
continue along material path 910 via porous mass conveyor 962. Again, Figure
30 9 illustrates a nonlimiting example of a noncontiguous material path.
[0081] Quality control of porous mass production may be assisted with
cleaning of mold cavities and/or mold cavity parts. Referring again to Figure 8,
cleaning instruments may be incorporated into system 800. As mold cavity parts
820a and 820b return from forming porous masses, mold cavity parts 820a

35 and 820b pass a series of cleaners including liquid jet 870 and air or gas jet
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[0088] In some enbodi ments, the porousaﬁggg%onéézg’zargx\?rﬁgjt ANBePCT)

lighter in meight | f desired for exanple, by dr|II|ng out a portion
of the 14! I b f
O Lhe @220z in BAGHPL 1% S04 Sl b o8, 3806 BB EHR'Sboc

i nst r urmebwrrc tnehi @mn"amngomrmlscmasaezy moldengeige ppmsoasomﬁmmssous ,and

por ous and/ or puUs A s, at arl 4}9
Dyt ens G diss i Crire BF s era gt OIS heet g Aeetlidat 2Re
i nstrurenbs gapdéoo7dril | | ng instruments used Whl I e por ous masses are

in nold cavities (or porous nmass |lengths are | eaving nold cavities)
10sRoul d be (AP SUlgblfoicleanels| Brayr iBeledg, ah‘LfteBPtt% liraitad” to,

cavity. scrubbersL%Q@Q‘]esReJa%ﬁél | KBV ﬁr%g:eriéiﬂﬂfcﬁéété Qt@@é’é’?ﬁatﬂwgg zt?n(:)o mold

operably attached to ¢hute 1182 and r-x materra
mat er i davitiash capable Alfojeftimgt évidd rpdidily)1 10trasohid eppatatusd20and any

config am 1180, which is capable of pressing the
mat ri xlgﬁa%blggsﬁ%ﬁgéﬁﬂfd cavity 1120. Heating elenent 15 1124, in

t her mal com{mosm]: | oM soinidr grilsodiaidrits, pBFeUs ahashisketidns, Bdrdusaivakyes,
% esthe ITB.tI’IX,T& lal to rrechanlcally bond at a]plurallt
ﬁo. AN/ OF TN {1asSai STt 5 pBruSOESE EAYHIES: | 1 WAy off gronligfing

1180 l fé>($a)‘|$;§lémréﬁé?ﬁnﬁﬁﬁoﬁzd‘(@ﬁf@%euib ARl ShvitP Eéﬁé'ritﬁ'ﬂoéhﬁncﬂmiﬁﬁb
material is properly packed so™as to forma porous nmass |engt th a

desi r e®PgsfldlYy 6P0RECtEHU @ heyo!d s@as\{l'é/mCDOVﬂOl@ dd¥Pa sard cb@ﬁphg oezee@bly
1194, V@%Tbgcftﬂ ftBﬂEOHﬁalcfm:%ﬁlt ei‘é&ﬂ 6I§s?§ﬂe n.gH?ﬂgBeWItdﬂfde%rably

cavity i's nonlim exa coo achi eve
passi veltyached to tvic@O@ﬂ.n]métxefce‘eedegs nomaoarlr'al gm%tigucﬂn@pqﬂﬁead:QQQIuaietric

1200 g bly fe h matrix nmateri o extruder )
(5 Mreden Rt T8eb S4TSR BH2d Ger iz Wit dBe nantrix
rrat eri &haﬁéﬁaﬁ@"%%%tébﬁaﬂﬁé’@] 1616t BA2ER thk SR dithsr uﬂ%tm%aw.al from
elenment 1224 in thernmal comunication with the matrix material while

i n nol YoRaVeinc fosder HAPO0aRd yoluiaetia feedenat @90 Ry injscipscHABB JHprss a
bond atcaﬁsﬂieur(%lo'tt%@\fvn@ r@&s mdIBe§ Qﬁfgy'ﬁiﬂi nQEggﬂwﬁmfaggggélﬂe

Further, system 1200 es coolin | ément’
communisgatdunsegoby usatrixs snaterigt. H—!mnga elameant d 024 inythk2aG| debvarewtth

of ;t he rous .. engt h out of .nold SSi S
PRt OGN 220038 o bte ot BaE A al e B P9 cdl,
may i ntofrfaeis, \Mwé*emommagtaSpOiFodshmaSySﬁlm e digpozedttheesin, After
di scl osed herein ed herein, _g%the term "control sxstem refers
Lo a SJOERRTPHAINESh D umat ond Suialy &oaled, 7gtary grinder 1093 is inserted
into mold cavity 1020 along the longitudinal direction of mold cavity 1020.
Rotary grinder 1092 is operably capable of grinding the porous mass to a
25 desired length in the longitudinal direction. After mold cavity 1020 separates
into mold cavity parts 1020a and 1020b, the porous mass is removed from
mold cavity parts 1020a and/or 1020b and continues along material path 1010

via porous mass conveyor 1062,

[0084] Suitable capsules for use within porous masses and the like may
30 include, but not be limited to, polymeric capsules, porous capsules, ceramic
capsules, and the like. Capsules may be filled with an additive, e.g., granulated
carbon or a flavorant (more examples provided below). The capsules, in some
embodiments, may also contain a molecular sieve that reacts with selected
components in the smoke to remove or reduce the concentration of the

35 components without adversely affecting desirable flavor constituents of the
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el ectronic or pneumatic signals and m939§%bé2%ﬁ%9¥?@321'%6")cn
interfacing with a user, providing data readouts, collecting data,
storing, Jaf&, .Iﬁh%%é‘ge%ﬂ)ljﬁ'%ﬁtsseﬂ?@' B eu B AL ri’ﬁggdéekcﬁﬂ&%s’as an
provi ding notitications o arlures, and any conbi natron ereof .

Sui t ablagidithonaloflasysinen®©neaghounid ndes thatt ifatree maps@le Isi msuétti¢ntly filled
vari abl et ransf or ner ohmeters, ogr a ble J]ogic controllers

di gi t al" oG Eﬁﬁerrbaﬁi?%t?” Frelt PPES ke Lo EBHB&ﬁrg:hés, MAY et Pelack s
syst enintaractigny beowdemathoncdmeoaehts B (tABl ensivstRBhANER%ke and the
apparatus conponents that may be operably connected to a control
sys?gm%tqqﬁﬂ’@d@,e FARSUIRSt be limted to, hoppers, heating elenents,
cooling el CITRS5] CBhEHed i Ehe o rPARRN fh%%&t IPthid h&fSire, should
feeders, release ctonveyors, rollers,” no cavity conveyors,
conveyairglersfagmct dihat, otiheuindeiheds, desaribjeet bereianeayc ingt akteraxk ttouderdiice

conti ngtd BHE PRIt oe: BB noran VR b oS Mast Tenarty with cobilies

appar attheesin dis Goose @ nitydment®y moae ehBBr¢hd Baps 08enme9id lithsy st gdous
th?b can interface with an%%enunber of conponents. 15[0093] One
skitP1 edNf$s SRR POTRHE IN3SFe ANEARE POrasss MESS N3B!t osure, shoul d
understand t Yoy ) il t (o) cg,p?oage ; f
systens and/@?a%agﬁ?gggéﬁﬁgﬁ%gggs'ﬁggeﬁ.pb8$%$ 0 h(%ﬁ?'?ﬁql%ﬁgeter’
exanpl @ndieatheighte| @hparaisayadse seelianss hponged miashes| eodfwnpgreetsi mass

radi ati u e.. G 1.6l 0 n trix material
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| ess, iGhéeisuefi RErYHs MAssosrctiong: AATQWS veassasy asidder Inoners repsse tingshs to

I ess t haR;RROWm Joth Bubrachs, %Egrgﬁéé’i ’rf%(lyb(;esht ngBveld %?Fatcﬁgf trerned

refers to the speed along a single produc I'ne Thcontrast'to a
pr oductsiuoiacepedevalddtsurtacespncmbasy sevbirdtiqr ddectaforsdmaesmbadiments

pagal I el ., which may he along.indi_vidual paratuses, within.a single

bopr actiay "BYSTecBrinrfer iR HaE abeS nBBhe BHaR satsne e aichsy oS
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produced by nethods described herein at |inear speeds that range from

a | oneSPEFCEtIBR UmiafionssAme embedimantsonay nNolver arioging e siles
an uppefidlzi i f o2b9sHo 80 & Beti Uy neoQ ] '
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? E%ﬁlzggxg'ﬁlgall\i%@&% ngc?'o rPMrel%%o?BBQ Z Zs}(ﬁ I'ez:l' 9\5&'%5? rtosjhzo%Id %%%g?s(‘%a chj %ﬁat dust,
particles, and/or pieces may be produced from grinding. As such, grinding may
involve removing the dust, particles, and/or pieces by methods like vacuuming,
blowing gases, rinsing, shaking, and the like, and any combination thereof.

[0087] Any component and/or instrument capable of achieving the

30 desired level of grinding may be used in conjunction with systems and methods
disclosed herein. Examples of suitable components and/or instruments capable

of achieving the desired level of grinding may include, but not be limited to,
lathes, rotary sanders, brushes, polishers, buffers, etchers, scribes, and the like,

and any combination thereof.
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mat ri x therely yeldigge Reyoeo missatansth + Firglegen qaf@ngms@dn.systerm 1100
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concent at foyahtactoubly Sedh O ORfrngt B bierR BB A s HiBperly packed 9

of the asddi forve,a poeows reasst letrigﬁkhadtﬂhta \d@slredevcpdr\pﬂema)fﬁtrljmr, system
dgj 0 th whi ch the addi {

2020 dirod oMot Do, ke RO "Rk el g S i et

may oceuntdiebdr withthirmogl canityon 12¥d.etln nm@a{ummhut%gb@&dm}getf&@olmg is
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di scl o@GPEVERRASEMRNer st and that addi tives which degr ade, change or
are ot herw ygoffEcherR¥gt AEWTESH b

associ at ed :)[arane]?er (r. g ewevatgﬁ@n%?‘rsatﬁﬂreé}ggn%r 2§9%|m 1200
3806729@87&1@55‘35@5 m@mammgsermalzt@ wmmzam&e@m):rwbsmge@)atena|

be adj usteg'(&;@gor ?PE?WHC &Ssgr%%ﬂl h@{éﬁlagé%in p@g@gi@&ﬁ_gﬂ

t enper A20@sso Bycluatys dieanion| emnﬁerﬂglmamﬂ eherghals someadsicamyn hfeitrarthe
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mechanically bond at a plurality of points, thereby yielding a porous mass
length. Further, system 1200 includes cooling element 1286 in thermal
30 communication porous mass length while in mold cavity 1220. Movement of the
porous mass length out of mold cavity 1220 is assisted and/or directed by roller

1240.
[0092] In some embodiments, a control system may interface with
components of the systems and/or apparatuses disclosed herein. As used herein,

35 the term “control system” refers to a system that can operate to receive and
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por ous nass sections, porous nasses, a [ or porous nass
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o4 Rk, R PS8 LS R b4 B BPLPIE
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fluid communi cation with a snokeabl e substance. I n sone enbodi nents,
a smkiaﬁfﬂ"%@i%’églﬁaﬁr lgnsdine in contrast to a production speed that may

encompass several production lines in parallel, which may be along individual

apparatuses, within a single apparatus, or a combination thereof. In some
30 embodiments, porous mass sections, porous masses, and/or porous mass
lengths may be produced by methods described herein at linear speeds that
range from a lower limit of about 1 m/min, 10 m/min, 50 m/min, or 100 m/min
to an upper limit of about 800 m/min, 600 m/min, 500 m/min, 300 m/min, or
100 m/min, and wherein the linear speed may range from any lower limit to any

35 upper limit and encompass any subset therebetween. One skilled in the art
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In so Oeﬁw&w%m@erilaﬁa@t%ﬂ@m'nangowﬁygcaﬁﬁlmsévaéh%agatmwa@, coating,
bendablsgoRle®@N drizzling, spraying, placing, dusting, sprinkling, affixing, and any

combination thereof. Further, it should be noted that applying includes, but is
25 not limited to, surface treatments, infusion treatments where the additive

incorporates at [east partially into a component of the matrix material, and any

combination thereof. One skilled in the art with the benefit of this disclosure

should understand the concentration of the additive will depend at least on the

composition of the additive, the size of the additive, the purpose of the additive,
30 and the point in the process in which the additive is included.

[0097] In some embodiments, doping with an additive may occur
before, during, and/or after mechanically bonding the matrix materials. One
skilled in the art with the benefit of this disclosure should understand that
additives which degrade, change, or are otherwise affected by the mechanical

35 bonding process and associated parameter (e.g., elevated temperatures and/or
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chambers, baffled void chambers, cellulose acetate tow with less than about 10

denier per filament, cellulose acetate tow with about 10 denier per filament or
greater, and any combination thereof.

[0100] In some embodiments, a filter section may comprise a space

25 that defines a cavity between two filter sections (one section including porous

mass sections, porous masses, and/or porous mass lengths (wrapped or

otherwise)). The cavity may, in some embodiments, be filled with an additive,

e.g., granulated carbon or a flavorant. The cavity may, in some embodiments,

contain a capsule, e.g., a polymeric capsule, that itself contains a flavorant or

30 catalyst. The cavity, in some embodiments, may also contain a molecular sieve

that reacts with selected components in the smoke to remove or reduce the

concentration of the components without adversely affecting desirable flavor

constituents of the smoke. In an embodiment, the cavity may include tobacco as

an additional flavorant. One should note that if the cavity is insufficiently filled

35 with a chosen substance, in some embodiments, this may create a lack of
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100 (0/0) =porous mass vol une,
enbodi fdiers, filferosectinnss S@étﬂ@ds flitﬁm,oagdh@sssestloaen@l/ﬁﬂterparods:smmsbe

| 00 "3ahARRE Bl s BRAGHAME RERRRA b, Pr el e i op
38067218- 7. B3955] 0AR6useb Febéin) 1tte (204 2R2GHeANE FKGIBstmd”eﬁg’ehs ab a
D581 By ot eE oM E o PR R S P vl
EPD i n shiskdadlg eubstanleesim8y 1fclli@e 2Bathol GeNitnitedVl @bbREFosTB. & eidht
of porous mass. In _sone enbodi ment s, por ous mass sections, porous
masses leaf tobacco, Oriental tobacco, Turkish tobacco, Cavendish tobacco, corojo
tobacco, criollo tobacco, Perique tobacco, shade tobacco, white burley tobacco,
flue-cured tobacco, Burley tobacco, Maryland tobacco, Virginia tobacco; teas;
25 herbs; carbonized or pyrolyzed components; inorganic filler components; and
any combination thereof. Tobacco may have the form of tobacco lamina in cut
filler form, processed tobacco stems, reconstituted tobacco filler, volume
expanded tobacco filler, or the like. Tobacco, and other grown smokeable
substances, may be grown in the United States, or may be grown in a
30  jurisdiction outside the United States.

[0103] In some embodiments, a smokeable substance may be in a
column format, e.g., a tobacco column. As used herein, the term “tobacco
column” refers to the blend of tobacco, and optionally other ingredients and
flavorants that may be combined to produce a tobacco-based smokeable article,

35 such as a cigarette or cigar. In some embodiments, the tobacco column may
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5 and/ or porous nass | engths (w apped L\ V4 E

of about 2 to about 7 mm of water per %F%Pﬂﬁkﬁgiétﬁg’%&"gﬁpdﬁ%r@
greater than 7 mmof water per mm |l ength of porous mass).

[0112] : ' ' r S

nd or ROt IELRBERE Brei PR ONT B RRoRR SRR ana RS Potiecd®:i6dat v
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/ mm / 6 / 7 / 8 ny/.mm /mm 10 / 11
oy - e Berals Lot o0 MEPSton SOTRy BRAN g FRIODI Pl kTacks
ng/ nM aHY B4 NEBmBhat@hTtRerdbf."oH il SéhdYUémBodAiei, e &fha¥86 MEBIuPh
25 ng/ mMmin conbination with an EPD of |ess than about 20 nm of 15

wat &r dray d4ghgecomarise flavrients, momasefmeRiher, lisoricesextpagt, giaromonium

| engt h, f or | f 17 f
| og pEERREE) RFERIGD HRPeREE, TIRE ahEle Rl ert in Cbore

of wat embedinsygspeebantoofollimmgt inay lebrmpnisd adeitBresoin Isesise patbadimeahts,
| engt h, mm.of water or |ess per mmof |ength 2 mm of water or

| ess pép%ﬁ‘f‘ﬁoo?af"% RV HR oF agéqaes't F ti?f‘qqaebég eéegpe% of length, 10
mm of wat er [@104FSSpREbRMOIsiheOGhAY irfkinge, ObutabEbe ATmitE€S So PElgaridered,
Iength,,8 mm of water or less per mmof length, 7 nmof water or |ess

petUmmcgaredsghaldess niidars.weear helderes SiRps: WakestPipenghrokahsmelgetronic
wat er Qr i - _ : r f
angt o TARE RRECarOh YRR odrReBs, Y SbploylrfEaR oS and a0y
per mmcembisation themafr 1 nm of water or |ess per nmof |ength.
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of at IRerbgAROAM ﬂrarmbamragﬂéfgaﬂeﬁé’fﬁm&fr regeut 20 mmof water or |ess
in the active particle is not carbon. In other

per mm of |ength, wherein _

enbodi ment s,[qglw!ﬁlookba@ma@@h@ﬁlynﬁatse the presevkinyantiosl proyidgsr & pagy of
b ; | OO _ _ . . . .

CF" 20" e o) B ol el s R BRRRYS B0 s QBchER,
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removalpaek, e pTasenhy, br arytathae eoitabRkgack esnt@XAFPIE sohf® 8B dlifRAts,
listing herein. Porous nmass sections, porous nasses, and/or porous

mass | ERGLARCKS MY i 30O WERNTRPHE) I neiycrbas 1 ealpsopgneentapper, and
del i veryiighafi¢'d fadt Ea‘?}?%cébrﬁ@éﬁ%bﬁe(m&%mtﬁ%tfgfe%ta%%égy sﬁ{tﬂ?e@ﬁs%ces

Heal t h gani zat i on Framewor k Convention 6n Tobacco ntro
FCTC') Mm@y beageatdnamia hundleginsidangl pack pdrondlenmsy wdndam achiméieedf

' . LV icl b d t d th
dettvelirest SERI PRy Cafael SRR S BRfevePuRith b tide may
VWHO FCiiizluge amsinglat filoes and@fer eampong des/icdyin s6me0 emRithe@nientsch as
i ncl ude, put n?ﬁ be limted to, acetal dehyde, acrolein, benzene,
benzo[ &FBYEMFe MItEr 32RYLIPRNKING HRWSS REMRRANEATS o dBosmger individual
sect i OBgle, A QUBItARERG I SRBkRIg eemescdmﬁﬁsihanatélb%gﬁw gneed;ivg vanilla,

otherwi se) with activated carbon may reduce acCeta ydes I'n a sno
st r eamclveal9s {iNMEOt 0 about 6.50/ 0/ nm | ength of 15 porous nass;

B30 e s o [OATL P SRR MRS - A bRAAP A SEIETTLLTREL s Bhrton

pOr ous nass; neitnas € stredm
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2 ook QI AE [RPSLISG 085, S LB SU5R8 N esegrheRRe ot BRerwise)
Mass; anst 2QrgidE RRYEe MBsd SEmIKASSIPERMSPMAREY! ¥ [fHraB8UMmass

lengths (wrapped or otherwise). In some embodiments, the carton (e.g., a

35 container) has the physical integrity to contain the weight from the packs of
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25 porous mass sections, porous nasses

(wrapped or otherw se) haV| ng an ion el)gg%%%ﬁ?b}% ﬁﬂﬁ&mgﬂbhﬁcn
acet al dehydes in a snoke stream by about 5.0%to about 7.0% mm | ength
of por S I i ; t % t
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or di nar% éévréo in the art should understand that the val ues reported

here rel't o the concentration of speci fic snoke stream

conponent s MOLOS] YSbynd eﬁibo@mtaﬁtmhaﬂmvbwgmpphigeﬁérou'ﬁhmass sections,
redgctlons cited herein refer to carbonyl testing a method simlar
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amount ansMer RErewomass leneths (wiappsk grb@ eryisg)ognay have ar@idngums in

upgqer 4QI Zré\n'trté) ggo ﬂﬁgut 884%%0 %@"&?wﬁmf’éoof\& c%g ot %ﬂﬁ@%ﬁé,' g{;l‘qtﬁe%ss

mat ri x seatiens, aporaursd mdsses] antfer aooun nuﬂssatﬁrigvzbs mmppé@samamermgaa
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W %  Ofpné Freld f./ bfe iheafiBE Elt?br i Fn?fozi"the dé*%ﬁk&h Bylipe ﬁdm}énﬁz?r?lcles
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redcovty. PR MR, £ BerdfRRbR, SRRl PHERLEURIR cop el Hgnsiy of
any natteei ralixtul‘@twaxamirivermalmogtedm@ly by and amivieopertictet ehias sHekdpace
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| east t selected f th t t k
bl ow, DPRES 01 R CAKSTEORE IRIRFIS) aReBr SeRERe o ERe any vomBeAL ol Ay
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anabasi ney,.ghat abi ne, SHGL Res e sAF S ﬁqe Cm%)a %e%ﬁ%f%&%%%%@%

b b] f th *

e e s e o
30

[0111] In some embodiments, porous mass sections, porous masses,
and/or porous mass lengths (wrapped or otherwise) may have an encapsulated

pressure drop (EPD) in the range of about 0.10 to about 25 mm of water per
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35benzo[ c] phenant hrene, beryllium 1, 3953;5%@@?%@@!5?;%%0 _PCT)

cadm um 32 DM US 38067218-7. 055556. 01
(2012P0221- WO PCT) caffeic acid, carbon nonoxide, catechol,

chl ori nahededy dngbB%@sgﬁ/g?opent %Hﬁacgﬁﬁb%%%enfé)bﬁbﬁousc%'é@ 'sRctifns,

cresol, crotona hyde
di benz(wqrhyadnaeﬁme mdﬁenp(oaoqls acadsdiengtis femapred joamthengisag,may have

i bens TREPPL R U Pordad of Dk PR B LR TRRTF wiHeBY &P Torpjanath of
car barrqicﬁo(;yrmtabaneh s@hbyéhﬁi@ﬂﬁﬁentset ;bdﬂo@l@enmgsdgectﬁir@?qﬁﬁmus masses,

f or pal dehyde, furan, u- P- hydrazj ne, hydrogen cyani de,
hydgg HEPOF%H@F "2” JF@ %WPEI% OFI@er%@SP@?@/hP\%é“ of apout 2

e

4- ( et Hpmpf W@§@rrrp¢romm1@ngth(®‘ Wpuaymass} but anol ( NNAL) ,
ht hal ni e
oxt de, i 1 LR EAT I HefS dfoofridRbr inghaos afafd pEiahunkorold hasses,
Nni tr osrmﬂalﬁ@?rmg (ries8) len bt gwmxpéﬁechaﬂ(d(raﬂigS&eméwwﬁv@an ldctive particle
t ne Itroso ne
i 1pos J6adipeath Pt ABoltd TReH BEb AT , 4 mg/mm, 5 mg/mm,

N‘“'”@Qﬁ@hﬂhﬁlom Meg/mm, 8 I:)<;i/mm 9 mg/mm, 10 g mm, m%mm, 12
15(NNN), N-ni t rosopi perl di ne(N N i trosopyrrol i di ne( NPYR

ni t rosdBEBES A8 [NEARY, %erﬁr@/mnromlﬁ np@ﬂrom,uhﬁzm/mradulc? mm’rop*e) 18

el ot qioAB 1o MQRIInr20 HheMm P Shdfimafl 52 otg)fim. 50, 24

ur ani uerBﬁn(,erdBE)-rhgb‘nUpé) pombmntum Bﬁi& &n d&hloof hassdjmah abauty20 mm of
t hl ori d 20

0117 St Bl alebr &1 Adendl £FBnart hetal br SRt mmorf (agoth, 18

acti vatrgeh ofangeal oollekCher en&Pdf)lendtle aptinvatdEdwadiben |88y ®fmn of
any activity that is_avalilable (e.g., carbon capable of 600/0 CCl4

adsor pt®R#Y, 1o nyHned BisbedPhrdeissPet Ramaet [agthadBoMnigf Water or less per
nano- sGRkEEr RAIGRRN183hE 6F Rat&UENIRS per mm of length, 13 mm of water or less

per mm of length, 12 mm of water or iess per mm of length, 11 mm of water or

(or no greater than 7

20 less per mm of length, 10 mm of water or less per mm of length, 9 mm of water
or less per mm of length, 8 mm of water or less per mm of length, 7 mm of
water or less per mm of length, 6 mm of water or less per mm of length, 5 mm
of water or less per mm of length, 4 mm of water or less per mm of length, 3
mm of water or less per mm of length, 2 mm of water or less per mm of length,

25 or 1 mm of water or less per mm of length.

[0113] By way of example, in some embodiments, porous mass
sections, porous masses, and/or porous mass lengths (wrapped or otherwise)
may have an active particle loading of at least about 1 mg/mm and an EPD of
about 20 mm of water or less per mm of length. In other embodiments, the

30 porous mass may have an active particle loading of at least about 1 mg/mm and
an EPD of about 20 mm of water or less per mm of length, wherein the active
particle is not carbon. In other embodiments, the porous mass may have an
active particle comprising carbon with a loading of at least 6 mg/mm in

combination with an EPD of 10 mm of water or less per mm of length.
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74, Determination of Selected Carbonyls in Mainstream Cigarette Smoke by High

35 Performance Liquid Chromatography, using the Health Canada Intense Smoking
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g/ | Om timdit ta g0E wikrlbnitpnd encangassehgsubaet thsirghetwrdniet hyl ene,

HWAPE (whi ¢ a 0 1] - m n _at
190C aEld 15%?3@6 f n*ﬁ%ﬁﬁt@ﬁbéaﬁﬁr@%% gﬁ%%ﬁ%%&?é?@?é%?’é&{ %gu rihfice
m xt ur smdkebflogérg peereorke sAdanteddodéfiiar@nsmoke dfowing therapves refers to
30apd/ qr_differen |t flow indexes. [01 In ter of nol ecul ar
wefiing vy inarEliEl At A A e nEsaiee b F08 IRTERRNerS Bz dmi pieam.
refersThe Rehyedlhol AR ERIPQST 4dAASN Mrhdy Bei ﬁ?écti\ﬂé{esd@%yfw BL&dle, in
wei ght of at |east about 3 x 106 g/nol. In sone enbodi nents, the _
mol ecultB SRePkmstisrm HEom) @ rdaanelie, maneeeunds aeclyms B®sposiyawmybelows in

conposichk OfpliofiRgt N&RTY aPaYt b3 ¥eltllval™EnRREddaBPUteRet. HAfs 3Rible is

available from the U.S. FDA as a Draft Proposed Initial List of Harmful/Potentially

25 Harmful Constituents in Tobacco Products, including Tobacco Smoke; any
abbreviations in the below listing are well-known chemicals in the art. In some
embodiments, the active particle may reduce or remove at least one component
selected from the listing of components in smoke below, including any
combination thereof. Smoke stream components may include, but not be limited

30 to, acetaldehyde, acetamide, acetone, acrolein, acrylamide, acrylonitrile,
aflatoxin B-1, 4-aminobiphenyl, 1-aminonaphthaiene, 2-aminonaphthalene,
ammonia, ammonium salts, anabasine, anatabine, 0-anisidine, arsenic, A-a-C,
benz[al]anthracene, benz[b]fluoroanthene, benz[jlaceanthrylene,
benz[k]fluoroanthene, benzene, benzo(b)furan, benzo[a]pyrene,

35 benzo[c]phenanthrene, beryllium, 1,3-butadiene, butyraldehyde, cadmium,
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or between about 3 x 106 g/nol and abo§§g§%‘§€°ﬂ@§ g?%P,PQ?rZ)Jo%%%BFT)

about 3 x 106 g/ nol and about 10 x 106 g/nol, or between about 3 x

100 8 TRt 8l e NI L BB S b o,
aver agechmps@w)| aobaiei gbtimedrid, eascidsan oratbasldeByde 1 QF cpEpka @] pypése,
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of the qBRRZ ﬁﬁwcﬁ’ﬂﬂ@cul ar mﬁ@?ﬁ“zﬁ%ﬂ%ﬂéfm%ne conpéifanzba,hlanBuagerey

about ?diBerJr&ﬁc%t)Eﬁllba%B%J ess t haheRbB, eFpreh@6 9/ Mol .gibEh &l hlpyrene,

mol ecul ar wei gh ol yet hiél ene" refers to polyefhyl ene conposifi
wi t b wedigenzadadipyyenaol éivenae[adpyranaf 2a6-dimeshylabbine, 3ethyl 06apanndte

ol coul GO gkt ETRUeFRnsE FRIRER, S BuBERR, MbumBRRkY LB kb, di'T
t he Marigad|ie® 2etyatazine ( hidirogehni @s i deydragquiminghtiideno[ 1,2, 3- 612 kne,

Sui t abl | yet hyl terial | i abl e f
sever allQsgaPNEN HE7Galegexi T CHIMPBESR L 60! Jrraetiateysene,
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(e e A SO R St 20 rosamino
Shafghali-(Srridyal-1-titanel | (NNAeopnapbtiRdpnml iniCksfl, aricetine, Mitrste, afdic

Asahi o L figal |y : . ' - 0
Asen_gher ryggsh 3L oL L R XOE, BBl A 20R0
4150, 4lF0soAtasiME 22- SNAE)22- 6, NAOEMsBHELEORBEMiRIR( ) (BDEDAYer i edl-
8110, 20 8020),, ,CUR X ' X143, X184, . X168, X1 92) .
E0122] r@ggsc&tﬁg%l@m&{é%‘ Su??;@?@%&pé@%ﬂy Nat eri al ZIﬁ@"’@%at)havi 0]
an i nt mittescethiyiregiylymine,t R-rHigdgerirpRbinE @Nﬁﬂd@,tww&@%%&gnfﬂo‘cﬂe
e N

and a degree of crystallinity of about 80% or nore as descri
U 55 pANBIND, Appgiiniigeseripeliginecat (WRIANe. 2oogrosmoueidingot KMPYBlanpNe

of a su; et h 25 ri appips t L a L
vei ght TIirORpreME! MNSARITO R orhibr ¢ ROlophRK- 59,0, TR dibpe)
as det @rapiosdldghydsTWDRE exideyapwidinparquinbénei zesob®!, elewam,

o anty 28,8 ZRoHlane Roulde FBP 1 b o RS S s -tPbe,
No. 61/A330IUD32 38 (redidvdisot8peR0tity] 30&tate 3V inthehdigranhahy cdaRbifYion

asiérre gnry §hape. Such shapes include spherical, hyperion,
ast®r oitB&1®%Tchr ondul ar or interpl anetary dust-like, granul ated,

potato, irrqouliar] OheCeRBM | O NRAREN maiterl ebeLrada b AHIBNt &r

the binder particles suitable for use in the present invention are
non- f i BcEMated gharseal enasdiveeenal) . Rlee Hickivetechaprharl swyabe dhanheactivityn

of a 3¢,RM;US, 380121854 O%3rbsh Olafani@55P 2R €81 ZERF0REH. Y Phe
embodiments, the active carbon may be nano-scaled carbon particle, such as

25 carbon nanotubes of any number of walls, carbon nanohorns, bamboo-like
carbon nanostructures, fullerenes and fullerene aggregates, and graphene
including few layer graphene and oxidized graphene. Other examples of such
materials include ion exchange resins, desiccants, silicates, molecular sieves,
silica gels, activated alumina, zeolites, periite, sepiolite, Fuller’'s Earth,

30 magnesium silicate, metal oxides (e.g., iron oxide and iron oxide nanoparticles
like about 12 nm Fe30,4), nanoparticles (e.g., metal nanoparticles like gold and
silver; metal oxide nanoparticles like alumina; magnetic, paramagnetic, and
superparamagnetic nanoparticles like gadolinium oxide, various crystal
structures of iron oxide like hematite and magnetite, gado-nanotubes, and

35 endofullerenes like Gd@Cgo; and core-shell and onionated nanoparticles like gold
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powder, pellet, or particulate. In so

particles are a conbination of vari ougsﬁl?‘%%go% fgpégﬁokﬂﬂd%pofgﬁ)
In sone enbodi nents, the binder particles may range froma | ower size
limt i t S i t 1 o] S

L A RS nBRE T ARD, R el IRICTEEY Sppieticies o
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size to active al‘tl e Sl ze cah |ncueany|terat|on as I C atgé

by the rsa;v_en¢ladge§Ut motelmﬂindwb tm,bmlemesencnmm:aém fainuings 44°r at,i os 3°),
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or” non i ERPn G BB cBciRE Blsh S BBaKS ROl TR RIS BhePe P e 1a
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allg or avmr?\gflwds throughthe por.ous ss. In sone
't

REQOT t IRPIYREIY of éésr\ﬁdeﬁg%%ﬁstl ke gthylenediapinge frivercatate,

size Ry M%t?éﬁﬁhé\?éﬂtb eid RiAPOHgIpedibmRr HBYE RirRf emab
range fr%ﬂrﬁﬁabout! 1:1. toaab(l)u !4 alye [0 mi%6] Addltlonalal yEVruﬁture

bi nder CogIRMLNGS ﬁworﬁwgga anal Rnwmgnhlyatmnttherecsfngemomoraaiognotmsmay

/cnB3 t / t

Oy oo o HARE" rdmvali 6 tmoke HaNABheAID SN, eghdficeIntaPsiatinh of

yet anm!anepasmjesinmma pdroesbmbks.dBors ietxghamge besMgduhtJMdlea{igeteﬁhnﬂdj@ph
cnB t t ,0.47 | itio e

P ot8 s ekipef BP0 4, mckballe” B, ox. shueher gy Sedies, oY) onalyper.

used asichylatksy, rhetHzice)igtes, iehol RiEBERpdé eanlEsddtds, arlwte Rhforeflydrin
limted to, pol %ol efins, poI yesters, pol ?/am des (or n

pol yac@ings co afesiy 2eWes, PHIRYLY B & ecydq:ay[yet:la@g]egofl@éqtmnaén@roups

E)E;—EE% o'%%g)é ( E%E%%%ﬁnﬁ%%ﬁbﬁe.wgoﬁ@%m ithehe2 R 4% particles

are a combination of various active particles. In some embodiments, the porous

25 mass may comprise multiple active particles. In some embodiments, an active
particle may comprise at least one element selected from the group of active
particles disclosed herein. It should be noted that “element” is being used as a
general term to describe items in a list. In some embodiments, the active
particles are combined with at least one flavorant.

30 [0118] Suitable active particles may have at least one dimension of
about less than one nanometer, such as graphene, to as large as a particle
having a diameter of about 5000 microns. Active particles may range from a
lower size limit in at least one dimension of about: 0.1 nanometers, 0.5
nanometers, 1 nanometer, 10 nanometers, 100 nanometers, 500 nanometers, 1

35 micron, 5 microns, 10 microns, 50 microns, 100 microns, 150 microns, 200
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(PEEK), any copol yner thereof, any der e
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may al so be suitable for use as binder particles in the present
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et hyl e iny tate hyl.ene vin al.coho i n

chi or 1 qaeitin e BBEI s ThEY bifehsl ayasfrioh ir wPiay Bpied,fg its melting

conbi naémrhhﬁée@fhlbﬁsldlttléetd anaolﬁn@ﬁpﬁm Matélﬂalbalﬁle@tlﬁ?wﬁéls@&trﬁ%na
ose acetate

i n¢clude, glue not Iimted c} | ul ose acetate, cellu

bu §rat“éC|U§?fa Fc@rfeHOEé'lm'H?‘?)stPcél tradighumlecypo preiaht olwethylene, very
cel | ul n r 0

coni naya, (ABleckRROLETR: pafPMeneMMige RIS, WafRObolyBMylene, and
parti cl@mpatz@b%tfaer;méobbpyﬁe&mbaﬂwm ithatttinger padices haversi mafti Bow

o ARRSY SMF SRS LAT8ES ofl 842 Bharl RcllEl FERASLITESSPo/ BN &t 19goC

mat eri al s and ous " eactlve part
parti clamsl, mdk@d(nbmatmmt IOH3550@/1®rmhmdlater119£)°Ct fwcrratﬁllx:_:;)mt[ﬁr aAbtiar

oL, QuUS SSes onpri,se addi es in 30 froma
Poaly dMBIdEeTEY it Bhes” petities Fe¥ewd vt owatex (MiTSior dess ohen g
10 Wt %cefual ke AU 2, m?t/tomh A7 190°C U dTBSSRY g&r aBoPRes.d gMomM at
about 25 wt% 15 ww% 10 wt% 5 w% or 1 wt%of the matrix materi al

or por P9 Feitbdd kihd QRieePX@mPplenel sirbuatmatier@adds vittebighamoleawer weight
any | owgiydrhflehet %%Wf%gﬁﬁldh' Abs R BoRMEATRBRS MPY of SRk 0, at 190°C

t herebetween. 1t s
and 15 kg, or an MFI of about 0-1.0 at 190°C and 15 kg); another material may
25 be very high molecular weight polyethylene, VHMWPE (which may have MFIs in
the range of, for example, about 1.0-2.0 g/10min at 190°C and 15 kg); or high
molecular weight polyethylene, HMWPE (which may have MFIs of, for example,
about 2.0-3.5 g/10min at 190°C and 15 kg). In some embodiments, it may be
preferable to use a mixture of binder particles having different molecular weights
30 and/or different melt flow indexes.

[0120] In terms of molecular weight, “ultra-high molecuiar weight
polyethylene” as used herein refers to polyethylene compositions with weight-
average molecular weight of at least about 3 x 10° g/mol. In some
embodiments, the molecular weight of the ultra-high molecular weight

35 polyethylene composition is between about 3 x 10° g/mol and about 30 x 10°
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th | at | . d t d
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[01 2] 2éol ites may incl uge crystall al.um nosi |l | cates

Shase Comatiating 8F Rallaba iti 883 S9SN Nater ane) o Esparer, garazil),
dl ”EnS'BHP]‘-’rn £8etdrl/a%o n@xBlAwrd)yéﬁaﬁaﬁérr@heﬁ%l SYRY hgm FP%%;{I@’%'I@%%IP ic of

Sui t abl e zeolltes may i ncl udé, but ~not |mted It
( Na7( ATHBnaY, 0 Mits)i tand dApemal (Papaebl Specnﬁsmlss Qﬂ&h MOBINe6s meyoinclucds:

ool i 1 SHR F000ReridE 0108 MaFeBlad s o1 R AR Hoghe e A 4130,
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ool AR BB et %, R U8, b it i er sor °
[0133] Sui t Fipi@ TRNORAr éthpRe BRY sma:-imdq;ol@émnym{e h?atbrlm iseehétOhavmg

nano-scal ed carbon partijcl es | i ke carbon _nanot ubes of Y/ nber of
val | s, aalboRsigansersior stheseafoof aReut ardlée thahestrik difgeand a degree

ful I er gpesyandiditl 17" 85Ut 808MdPShBE64L s &ifed IR0y B 2Patent Application

Publication No. 2008/0090081. Another example of a suitable polyethylene

25 material is that having a molecular weight in the range of about 300,000 g/mol
to about 2,000,000 g/mol as determined by ASTM-D 4020, an average particle
size, Dsp, between about 300 pm and about 1500 um, and a bulk density
between about 0.25 g/ml and about 0.5 g/ml as described in U.S. Provisional
Application No. 61/330,535 filed May 3, 2010,

30 [0123] The binder particles may assume any shape. Such shapes
include spherical, hyperion, asteroidal, chrondular or interplanetary dust-like,
granulated, potato, irregular, or combinations thereof. In preferred
embodiments, the binder particles suitable for use in the present invention are

non-fibrous. In some embodiments the binder particles are in the form of a

36
DM_US 38067218-7.055556.0126



ayer araphene. and oxi di zed ol aphenc:  NEERGOARKePARET 2 I BEReT)

and silver; netal oxide nanoparticles |like alumna, silica, and
titania; i r | Cp, S g i icl
ke ol ey, BEPARENEt, o S0 ABORR TR RR i ddr BRI oS =
5 hematadrebiamationafneiridus, binbeupadttlesn Fe304, gado- nanot ubes, and

endoful | ere ke & 0; and,core-shell .and oni gnat ed
nanoparti cl gg&’r#ii iy ”&%&@BP@’E?GF&%&E%?‘P er Bﬁma%é'ﬂa}’r'@ﬁg@xf@@? a
and ot hewenagigpalifitcifSaPr el dHRAdiinehefonNidrhaBhuRUiel §86bMetirsany.5

of said materi al s} and any conbi nation of the foregoi ng_rtq(l ncl udi ng
act PvatiEnN@aeissn) 1 nanosmier d 18 daneneeterhat0d oapanmiars i e sanempeters, 1

i ncl ud r . ) aRar | n i a t ar i
nanotrﬁBo‘%&s}th’gﬁllgno étﬁ%?@@??g’hgﬁl gﬁv&ﬁjgr?bs rucr{'@?%%%] E?@rﬁlﬁ'ogg’ %0
nanost rragrongsandhatStamactons. orharbirelangrenpialdsi tlags raragm éohe drasppee size

and non:nhano rticles w.th nano-cgoati ngs nano-t hi lls. It
Shoul d 5B B BRdrashofas Wik S asro s os ooy A ledef g €0piemicrons, 1000
functi aprirbgdoder midbhy £500f miaerarsac heisraks, i 400 UflicRhs, P80 Nalcrons,
limted to, nanoparticles that have been functionalized coval ently
andPor 4rshgiense A0 migraps, 150. BigeREnd 00pmiaPEsr BPi BICronsnil@ microns,
associ ajdq \Y% al i@t on, i i :

Funct| ohif B0y ABnsinler e ) ESREIRUAN of B Wil dna Wi lfits above
conpr i ghay ensuitabl¢ for Rse on tBe prasenteisyeotiobowykeirainadbiedslecedahgdiesym

ket ones,,_ et.he S wnperoxides, silyls, .20 organosil ane

hydr océgr”beor'l‘i';,é%ra%eﬁr’a%lﬁéﬁ wgr S%Fgeoié‘?'”é'ﬂﬁ”érﬁ?%oﬁ%%%??oﬁﬂam%@ﬁsr the
pol ynersndehpéaldiegrragebt @ MikRiretdfyagtiekd sived eargihy Faeet thieCabove lower
di efhyl enetri am nepent aacetic acid, triglycollam.c acid, and

. y 1d a
st fdct @ MERSF i TS dnpsomsl EMadmeRis AMPIEbrUPMAtEG PaTHElegomay be
Funct i QRRaNEEGEIE B hd RIFDAHING oStHRKEInBRFBARGALS tSHheF, which

enhance incorporation of 25nanoparticlés into a porous nass.
[ 0134] reayt b®| especiallywbselubnhanginoughat | resessgs iforiciprddycibgt pemius

be Ii ml%ggsetsode%_fg%gv'@e\{_g%esponsi ve pol ynmers, carbon particles,

ful | erenés, carbon nano es, metal nanoparticles, water, and the
l'i ke, and arfPi2Bibi Watlieothet hetieaf .bildd¢0h3G]clEusizeatd actiee grarticle size can

icl. i ncl but not limted t i_d .g., silica, .
Pr el AROuE Aa fefition bacREefcby sh' Sfe caheds Onaabh; dssripedfictein
car bi depecifier isies, rabiok! int@p, banddshhiagedas) forc GFRRFd eaﬁapflflf&_sfi@ﬁé . aRAfbr

any conbination thereof. Ceramc particles may be crystalline,
non- cr Y¥PEVEESnEY WiYsennorlinéing exaeplaoimsMmosinggeyicesfitens 555 sizes 2

055556'tﬂé%t&%oéﬁg?gsléxﬁ)ﬁgérafmrtides shQFJ%BLe%CHS%t%%eE% a!lé‘)r\{v(f for

pi gnents r 0 compoun and/or particles that inpart color
ar e i nevapinaifidds Khoughodhet perovst miassndnesdrake amdogimantsy niien eatio of

i £an dinditobfste B RO RE B eEI 7 BY) 1aRoeBom BhOFEADY 4m aout

bl ue, 4:pbj bakhosreastichieraplyeeangdlfionfabbdoNes.5 feslyd @ne: 4, et r acar boxyl i c
acid di-imdes,. dioxazjnes, perinones disazo pignents, anthraqui none

pi gnents, cdOHAPbI ARItonElunFhfPHIdSE RRSTICIRS: BRY fAkger PUTK densBY i indhe
ul trangphge, ofeBlo @Y. P HERALOBSMEDSHS -g/cm?. In another embodiment, the

bulk density may be in the range of about 0.17 g/cm?®to about 0.50 g/cm?. In
30 vyet another embodiment, the bulk density may be in the range of about 0.20
g/cm? to about 0.47 g/cm?.

[0127] In addition to the foregoing binder particles, other conventional
thermoplastics may be used as binder particles. Such thermoplastics include, but
are not limited to, polyolefins, polyesters, polyamides (or nylons), polyacrylics,

35 polystyrenes, polyvinyls, polytetrafluoroethylene (PTFE), polyether ether ketone
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[0137] As used herein, dyes refer to c t hat

10 inpart color and are a surface treaﬁ%ﬁyé&%ﬁgélﬁ&iﬁsﬁo P%

i nclude, but not be limted to, CARTASOLe dyes (cationic dyes,

avail a eryi ) | a u 0 .
(g BROSES BobPmar AERE R0 cxeristh Meoraadih o0k §ilnarien
l'i qui d , thEAEITASIAre filyied UsoplatiCize d icglilldse GARTASOEs rinaRdD Ke%(ﬂtableqfurdJse
CARTASCLe Scarl et K- 2G. |I%UI d, CARTASOLe Red K-38N 15 ljq

CARTASAIS DEIGS REBISIFS qai e BRISFRSOIYSRTGE. IERIBIG T sutARFARelvlefins
Tur quoijsglubieRLblt GHedngt al"M'lt%%i t6 AR e grlgﬁb {/I'eﬂ'é' d%@lybutylene,
FASTUSCOLe dyes (an auxochrone, avail abl e from a%ﬁ

3GL5 Faalysethdpentaneza@ny [ ocamdymsi tthereoff | anyr rgfaﬁw bdesegf, any
flavor I u i e i.n

[ avor SpimHRLaR, ok 85 156 o TRIABRICKY S8 oAl SRRl rtner
Sui tabImclﬁt:lavlomadtessmmpalmﬂwﬂme l:imeanoib\nbdehsmy tpedlydtby levreg atigh-density

mat eri al lé atural ly voreg icl esgI %l’l’l rs faor natura L
(avor Potstwiia ftuy Capplimer Trdiok, 88 “dernitiv, Hinonady cipmbination
t her EOftheEECQ‘?narﬁ?d neRleetlikal ExXanpreat ufaéd.u/aa‘[é ay@y@&eﬁa@r htmo%S)pdlmhyré?\e
but are not mted to, tobacco, cloves (e.g ground 25 cl oves and

cl d0e flRERRNERIateoc PRIVILEY ICAE, %@&ghtf@ﬁ{atq,hepmlméclomxleae a#ignethylene
artifi S b | it n

o Ly SRt gy ellene Wbt i R S By any
t obaccccleranﬁidlveh@lelre&’fé arSuchn‘fdnaaa/cmrs thetgeolﬁ,eapd dhiediéick . biyxamaptesobdf suitable

the. 1 i, JRoaBl A G 1P clPer tbo i B anetiochiple o GhY

t han onepblyaner mrenayarheduﬁe@twemﬁel@bﬂgarﬂﬁyom@rﬁmtwtmst?re@f dritethe like.
flavorants provided herein. These flavorants may be placed in the

t obaccEXa@mRriR Afrsyitable RAlystyrenrgs ngliqs,eput Aa%nrtqtofﬁ"aftﬁg to, rPajyshyrene,

enbodi rRMBNitHNE hRIRES of t ntio eC
a flavor g*ltnl Ihe annuntejtagé;lﬁeﬁ%fude %9Tﬁ%g§®1$]gﬁlgf he &e |re B vde[

of fl awdyrane-paeis nokydrige, negny rﬁoaobfcmeruﬁhemorf, fanyt derivative shereofl any
DNLUS 3830pdfior 93R05R0 2 fhe FRESER0MAE AUFRIREENRIRGD ok e, bur

| ength © tlevice
d| anet eareohot Henﬂ:e«tktmged'e,xleme wasl v&iel:atm @mwwne‘ a.amalr alddhﬁﬂw plobyvinyl

t he bl d
bugO o thish 6. 2y PRoRimen, ererharBY. SBrNGMvGCLaRe Aihyfombination

but yr attRereifNthd apetiies Ex@hiples bekVitabR cd RAGIRE it et itCarePSt litited
butyrate, pentyl pent anoate, octyl acetate, nyrcene, gerani ol , nerol,

citral tOcFFU‘é‘ﬁé‘P |agetate; celuiose Acetpten hubpte, nelasticiaed cellplasirsneellulose
ho
canpho f)ﬁ:'hgté'e fml/ eﬂnF)sbo%W}ecopF(?gh%?eche W%r&epﬁﬂfatl@ Qpécf any

ci nnandl vani an|so ragof e,
t hynol coml:rlaa@@rh theesdfianod, thgpllkfesl,n spineeerakbdimests, taeblmdextpamntls may

vorari 1% ahwi FondVEs " RstRorvRorng BronEORpinatias At charsbhyp lsted

but yr atbindedshyl acetate, ethyl butyrate, isoanyl acetate, pentyl
butyrate, pentyl pentanoate, octyl acetate, nyrcene, geraniol, nerol,
citral, citdOiA8hiIn epmegEnasdimentsamaslix maresialsAnd/pr poneRe masses

Ca”phorma\}efz&'ﬁb@Bb yﬁ%hﬁg?d Ql'ég F 'tBle?n‘E)I g@(ﬁ%a'ﬂ%‘ygﬁdl’tﬂ%g?r‘m some

ci nnanmal dehyde, eth vani anet ho
est r ag@neho rryant‘a, theumateis| maﬁetlaiampprwmma@sys rhay eodeprisec atditives in

trite, DARBMEE B TR o MO TryRSr EPaul A3TE Rive GRPGRRG: o7 Whoe, 1

gr apef mts, SaWa%l ar paswu%l of the Wt(ﬂﬁl weedrialt Qﬂb@rdﬂ@@lﬁnam@%rbﬁ ,upper

neroli,. oIe dena red fruit an an acac
far nesTEHROT GPREE 35 WSk a Soual, LH0BHE: Saivhdh GV L WL T B metay material

hyaci nigh, pfldLe! fadSes, bhRG kwREFdiRthebdfhounkt! §F abi8RRRS" Eah rhhb¥ #5nd BRy

lower limit to any upper limit and encompass any subset therebetween. It should
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25 ci nnanon, nutneg, noss, styrax, pin I

tulip, wsteria, clematis, anbergris, ﬁgﬁs—"%r 931%?5@&'@&0%%& -PCT)
pl um castoreum nyrrh, geranium rose violet, jonquil, spicy

carnati u

car 1ot 9t BB DALY =P8R ek Snc B IEL s [t
cast or qwrpusmavsnelsuandnmnsee mkesscdumniensrectppeder dthetwisani se, 30

ci nnanon p r|a mar.i gol.d, rose otto, i Ssus
tolu bal samlrdf?a%f %E@ﬁé@ @/res B13h %81511855%% ngb e A Cf‘ecftheraCt'Ve
OPOPaH%mMﬁc% Mistic paﬁaxa z&3I8as, C@%ad.@@%frmuérom@y@}%nde%&&
bl ossom nuguet, nul berry, absi nt he, gi nger, juniper berries,

spi BebdeitiyRanyceraiit epartidann, 9leFsre beADBi sBoBENiNG tagentm  blesticizers,
| avend a e K r 35

or ohi d ST YRSy filidrants, CafomAz Rt d Fefedtll YAURICS Chlhides,
i vy, grtaskifieds DMIKﬂSCQSOﬁ\Z)ZI]f&:am@SSE@GnEBlZ6thErB|5§,6 @EPéXxides, bIOCIdES

St 2 S BT TR e——

gi nger dddnys, &icany esmmihbusn thasefon flower, blue rose, bay rum
cassie, African tagetes, Anatolian rose, Auver gne narcissus, British

br8m  Bri t i@ 30boRtERBIERGEIME CHIPEHPISMADEE COMMPGINS and/ORsupleculss
Chi nes S
oyl one e AR L EIRBRCAES drorry o EAR ke e HROLER byt ot
peach, linhited tivadwmiicaadid) pptaa;ypmmbpaalm rmai;rlcEggnpt ttartareracip! ldctic aud
Et hi opi e Far nesi.an cassi e, RLent i ne iris nch
Fr ench PORGHY T o¢iey RS RraRTE st B EBhiRG 68! i, hiERed, o Sl pHmic
Gr asse geed,| tsgdjlaunm sihhasate 0pRlyVings %@etatbﬁrmboxwatdrdalatdrw@te/etaln\debny
i annﬁ) &R %@rl sraeli basil, Indian sandal wood, |ndi an QOcean
|| &onihiggt gafivolt, sheuldi e neted, thathan cask e pgehclenapyr 858, b
Nadaga%%ﬁ%ldé'l’@(ﬂ‘%h%ét% c&ﬁgagﬁacaﬁd\&ﬁ& Wefsa, Y hé‘ﬁlﬂshﬁﬁ'wg example
Moroccan rose, Moroccan oaknoss, Mroccan oran e bl ossom Msore
sandal \ﬁb&ren@su @ Fome carbary seingbubesa ry bem@@sldﬁraﬂom etmder particulate
Sicili %{ﬁ South African 15 marigold, South Anerican tonka
bean, ngapore pat choul i, Spanish orange blossom Sicilian |ine,
Reum on | sl e[md.albl i Saltabréuoklcs’resrrmsm,ayTheludbebnbnnt b&umhikednoppalygeers
som VI an oaknoss, Vi rgl ni a cedar wo Ut ah arrow st
o T anBaeba, SR RS wbyrenede i isiehg: (ove apalmer, Gradpies,

SUI tab'rﬁetfr%@:kylfat@ SpR@Yoli f&'h#&i@eh)ﬁ!é dtmueheaﬂésm dif dpfichidfbhydrin amine
met hyl cel | ul ose, ethylcellulose droxyeth¥lcellulose car boxy

met hyl GONFaNsaes; eap iy aftsleetsically sbaraes wctmmmr@%%att@pbgé to the
acet at Sol ﬁﬁbpﬁéckl%r?é“ Ao ¥AShStiSh tH?rléé‘Far bonates, silyl-nodified

pol yam de conpounds, 'po yca?bamat es, urefhanes, natural resi ns,
shel | acs, ac[O}JBZ:] aZedllipeI Iy En,cllB:—'e e:rmbhmﬁylab,rmymatlleatmhgamrrg_ aoieks,

es r pon I ic.acid der vative 25 acr acid

o ehneie o 488 Gr Ll anSsBRlatSy dfReRibl, eBited may
acr yl au@alud@eiamrkmnayﬁ agtkeat eatepialy (SArieithy Zhekds maf/yhawé, bag ht be
acid ester copolyners mathacr lic acid derivative

et haclyhited &6, qusﬁnf’p%wwag@ 1y e EregaErl. deplie KSMaoiNAvAsSiss.
pol y( rreb?% @Hh?cwl:r‘?trﬁk FP? %‘écQHEVA E@(SIE@CXYE%SI 'Y, zeolite K-G, zeolite
) -p opane 3

pol y(2-e exy nmet hacryl at'e acryl am do-net
sul fonaﬁ@Spdﬁyh@ gK- fé.crrwsanodmmtlhquesloswahé MM oHlat MCHEEI n‘mdnﬁﬂzd by

22#%%???@%%8@%9! olban i pEsiase SRaPoalRn 2y Risyicates,

(hyd:ltmxryetemté&l quaiuy raaterig N@sg. , psdelangd -mpbaibdl axidengiassedndi &Ry
for mal deh Iy am no al kyl (neth)acryl ates, acryl am des,
N- (di aICQiﬁl '%‘Wi‘% #180f) acryl ami de, 35net hacryl ami des, hydroxy al kyl

(rmeth) acryl gpas3esheshi! hdnHErtslesahbYihGudEl Bt 8 be limited to, nano-
scaled carbon particles like carbon nanotubes of any number of walls, carbon

35 nanohorns, bamboo-like carbon nanostructures, fullerenes and fullerene
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hydr oxyet hyl acrylates, and the like, éﬁ?%@??ﬁ%ﬁ%ﬂ%ﬁ’ﬂl ng?dpgr:ﬁ)
conbi nati on thereof. [0141] Suitable vitam ns may incl ude,
SIUE anmoﬁl g%ﬁ‘ éét{@st %ﬁdéﬁragn E@%EIL@M%\{?{E engnhaé)\Hetn%”éﬁ'd %@ddﬂ%%%%&ie
Sui tablreetmtnanoqmaotlmlas Slkﬁagyoldrm‘idjdmerbuhemmm@e Inamopectidies like alumina,

antim CI’[ObI al nﬁo i ons, chl or hem di ne, chl qr hexi d| ne salt
tricl ostte poPPfoxitiianifet r RS Se, Bﬁ'l‘%a%f“%&%m a8 (esblperparamagnetzc

gent amrféﬁb)parﬂ”tlé@ﬂ'ﬂkbcgéuo!hﬁ@mt bRigeN vaibuit Hr8Rst isbru @RV 6 fton oxide like
chl or anpheni col, m conazol e, quinolone, penicillin, 10 nonoxynol 9,

f usPdi @eaemte c8pHal Wﬂﬁef mébp%cﬂr’? 80 r Offs@az old8sloseaneipbas, and
pr ot egréﬂ?iof@l?&’%ﬁé% ‘Pil(@'(ﬁ'd ﬁ%[ eqsd Qoré‘FﬁéP%HBa&ﬂaﬁat%%ﬁtlcles like gold

acycl ovir, vanocmyci n, anycin,” i'nconycin,
nor f | o> nsilveef In@mashaljs naimcntnéﬁ:ed anird, oxigal i endciodher noxmapartialesd,or

C ! G VIRSATELIN 808 B d A s 0 i
bi guanidgfe thPEHMBgoing | (inelutiexd deaevatedc azaben).chikospben db&enoted that

hydrochl ori de, ethyl enedi am netetraacetic acid (EDTA), EDTA
ipvatnwga(@c §5, s oM EDPANBFOdSet F‘é‘@@é%%ﬁémﬂ)ﬁnof IR@S/| | RANOVARRS,

any conieatdRn(|idehsRbtripods. an Qﬂa‘h%ket%a b&é)atﬁ&iofe\g%h%s%&uﬂeg fﬁgsﬁd

enbodi ments, conprise any suitable ani on c, ‘Cationic, anphoteric
noni omrtarmtru«;tlalescthagaﬁe twanioomhere2 0aaopargicks comgetrhed amsmg,eaed aldry

i ncl ud u i I I [ ho, at es
phosphﬁa@%eé r[eE(r?:se o‘?"thl'ﬁ:grh ?Oéﬁn%ogi—(ﬁa 8S€£\S{I€§V§ﬁ%‘f %iﬁ)o%g/% rstjj-{her noted
aI coholthat arhopayticdestmagt 1n@h,1cteheh1@0°tmcﬁmam‘ndee|s d&ﬁyatlm@é. wienamspartioles

m. t d fo, alkali neutralized phosphate ester ., TRYFAC(
2855 oINGRYIERACPHE B aTMERa! toematrer den B2 o e red
SC) CabvaringlyanhhEldH | RoRINaRATRY 2éggensr §Hdk|dd10|b'ﬁlﬁ‘s|s%§:|oﬂo" iBfic

limted to, quaternary ammoni um salts and I m dazoli'nes which possess
a posi tﬁS%CléHaﬁgéan Heinplaads apsedaiion @ad ithel likee Syjgable functional groups

| o
PoERori 8y foIEHE) bE ok U Niffed il moRiRIPAABACLR NINALLEE, 20 & 39)
Cor por a@nides, Macbai«yth;: éBﬁl)is, aldebydest &dtdrast )ﬁtab::s)h?stteré :_igerl?TdFa@Q_s(ﬂy)s
59 th t | cohol apbl e from Hen

Coffor FPEROSaSEr B Dot oRIHRAUE PR CYroap s M EIRAMEERDASion

6606 (anemidfoxHoyredrd;al krwaaifigneagéemai | akd e dthoendendhineCotapaaddtaty,
Maul di n 'fé"rYz al kanol am des |ike EM D(r) 6545 (an oleic

di et harg qretrigiinergtaaceti asitkel tr@ﬂY%ﬁim'ﬁonac'%uI%% agcytrughde

R A e My A R e

055556-e0h26c¢ 20amPeab 10fBrPETy components and/or enhance incorporation of
25 nanoparticles into a porous mass.

[0134] Suitable microwave enhancement additives may include, but not
be limited to, microwave responsive polymers, carbon particles, fullerenes,
carbon nanctubes, metal nanoparticles, water, and the like, and any combination
thereof.

30 [0135] Suitable ceramic particles may include, but not be limited to,
oxides (e.g., silica, titania, alumina, beryllia, ceria, and zirconia), nonoxides
(e.g., carbides, borides, nitrides, and silicides), composites thereof, and any
combination thereof. Ceramic particles may be crystalline, non-crystalline, or

semi-crystalline.
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i scussed horei n primarily for smoki ngORByPeEONAG 20 SpAR L B o2l

and the |like, may be used as fluid filters (or parts thereof) in

ot her appl i iﬁlgjaj[lf%:ﬁ, hg%hé&{ﬂl {P]%reihytpri]&%%p‘:g %*eeﬁd%ot 38{{1.5&%%'9 %I{IJ}}O]E’ﬁHrgf;ISeS

wat er purif air ters’i orized es,

i n nmeditbat inpairtceslorand ard trevospbatet ahsmigi aituse, mandx trhatdridt andPoe a
skilled in the arts ith the benefit of this disclosure, should
unders;‘%ﬁ’ﬁ@p?wtnéla%fseé’gr ﬁm?‘?i@&m%ﬁsam?ﬂor’nﬂ‘ﬂ?t aﬁthoHQttBeal fed to,
this ditgghREHr edibideot BRicohi | dibRidedN taRPaZifat | P62, €plthalstyEhind N3Nge,
size ratio of matrix material conponents, and conposition of matrix
mat &r i ANtEalpsYARINES Iren wa insICrisoOREs mPernignexteiprearboswlig racd di-imides,

mat eri al; : : of.: a i ' f
concentad r“?égﬁv\g%%r B%”F?[Jé%egbér? Pg%‘?ﬁ?@%’ %ﬁﬁ?oljlagg& ecﬂ‘%h%@é%#%?& ghggiéﬁgcé
filter . titanium qiotule] rhetd pvdabpdiomenkise, alisgstaemeregnd molucembination
mat er i h Path with a nold cavity disposed along the material path, at
| east 8€Fﬂfpper before at |least a portion of the nold cavity for

feeding a nyogizzeAsrUstd herdiRge dyas eefd@ tol 2oRfidundd Bedtorspartiefes that
t hermal communj cation wth at |east a first portion of the material
palfl, Amdpazt eolor eindgpisasevifagedigatrnentraibtable dyssHnay tie¢ludaebet pgt be

porti omnQted B, @tﬁﬁjsﬁl_@ﬁg@s (cationicl Bt6]4, 20951 CHBAY IR M ikt ﬁg%ices) in
i ncl ude conti nuously i ntroducing a matrix material into a mold cavity
and di digod nendyor epramdamrfapmer(eas , aCARRAG0LS Boillidrd ielldwe a6y liquid,

Furt her, ' | Ten I ncl ' t | t,a ri.i

the matGASTaoEr ol R 3aotabila CRETASEEY Kol FHL 4RuRE T ChRTARDY®
OL ContcatahgdemC;sLﬂihe{]cet&i\jl_ﬁ'oﬁﬂbn@h&mtﬁtd@(&?ﬁﬁqﬂd@@kﬁ%@@LRéci RY3BN
t or ous n adjally there iel ding a porous mass.

0357 8L CRBEASREn Btk S hIIHE CORTRRRbAPIS KERbJGIdGCARBASOL®
matri x TRgehisal KLRE diduidRirdnGRs, taARTESOLBIRASwhH CRSEL aidiRdY,| PRSPSDD®
matrix nmaterial so as to bind the matrix material at a plufality o
cont actdygsi (s aukeghsByNg, oa vailag e firon BASRES g1 eXgiow Il Bastugali GgBlue
t he porﬁlllj. mass | ength through a die. [0148] In sone enbodi nents, a

system'may i nclude a nold cavity 30 conprising at |east two nold
cavity part {OMB8T Suitablet flavoranter mayc badesy afiévaraht nalithdaviioryugarih

ang.a secqgnd cpnve I ncl ude a seco | d_cavi.t art, Said first
c ot oy arakiae SR st Mriind 688 QpBBrEaar we¥ieb Aty arom dlowr tBribe
first rphske aviehyh.p8uitaBledribhierases PAgy TREIddEABLEhdtabé IfrRitéQrta) Td'r*ﬁanic
nol d cavity and then separating the first nold cavity part fromthe

second Mlediat 407 Dptyadly fayosed RasHEleRlotR MRS IPoRAtUIRE flgyekse manegrs for
o7 FIUTELERA RS RN i b B tHeras (o naturly
flavored particles) include, but are not limited to, tobacco, cloves (e.g., ground

25 cloves and clove flowers), cocoa, coffee, teas, and the like. Natural and artificial
flavors may include, but are not limited to, menthol, cloves, cherry, chocolate,
orange, mint, mango, vanilla, cinnamon, tobacco, and the like. Such flavors may

be provided by menthol, anethole (licorice), anisole, limonene (citrus), eugenol
(clove), and the like, and any combination thereof. In some embodiments, more

30 than one flavorant may be used including any combination of the flavorants
provided herein. These flavorants may be placed in the tobacco column or in a

section of a filter. Additionally, in some embodiments, the porous masses of the
present invention may comprise a flavorant. The amount to include will depend

on the desired level of flavor in the smoke taking into account all filter sections,
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the nold cavit th a matrix materi al I
corGrrrunl catl\cl)ln 3“ \ch at least a first popsggﬁ%oﬁqﬁﬁef?rﬁf"é%%i BﬁPN?CT)
transformng the matrix material into a porous nass. [0149] Sorre
embodi 1 gtlﬁ o'f%%ﬁﬂ‘ﬁok*?\tg 8%%& éﬁé:{??%?f)% 1%n€t%w§e meter of

plurali I'es ~an erla
nol d cahietdreskisg devitey dsi wdlitalgeathat fa?otomakmﬁmltoamoae o @kl mttﬁeoért.

t act i : . [0150] T
Faci 11t e 2ERA9Lr SRRl ARG oY (HEUAFedid: PhvirbRed e Methyl
f ol | owifggmexanpleeisy|Odcat Y, eﬁ@fﬁwttiuwra@ab@mmbﬁatér %trwl\frﬂityréﬂé b ARY |
shoul d 1OthefoIIOW|ng exarrples be read to limt, or to define, the

scope cicetale, i RRNEHE byhYrakxARPIES pentanoptr 5aqty Eesiate, Invm@nﬁema@rol
| ntegrifayo S%ﬁﬂ)%zlescﬁF&ue‘?la?C%i'trbHeﬁrglFrﬁﬁ'é’l op v {glr.cggasl?m% te%eﬁmphor,

shaken vi gdr ous using a ‘wri st fon's m nu
conpl ettemneohalp\bagmomf thiugo resg i resa | dbed fyaeg emt_l](énaf tcannaﬂmalde’rgzdiﬁ etingl

conpared. . The di.fference is verted t Ios Thi.s
¢ oep L Thaledl Setia A ToRE: DrbiHer S EepBrdn il R RRE T eltiiol Faifes,
2% wei giplicd as@rdces asrubedxtracie asseplahbbits, uldiing salts, vcﬁs%ﬁﬁlorgamc
Porous mass sanpl es were produced with GUR 2105 with carbon additive

GURCRARRLINA S v @af s Amadamal veulger Bgihyl fRiatrtsotRelittl nagatateaomethy!
th th
W' m%” Lﬂgi%% \éffﬁ\ﬂpéc%é%%é In?l BAFRLES, MWBLA Bé'cbfé"cér?gﬁg@ A '?%bré’r%%

resul'ts eqgrity test are given
TabI e et GiehochytuReRslE, onpwecengetassl, nerol, citral, citronellal, citroneliol,

linaloo!, nerolidol, limonene, camphor, terpineol, alpha-ionone, thujone,

benzaldehyde, eugenol, cinnamaldehyde, ethyl maltol, vanilla, anisole, anethole,
15 estragole, thymol, furaneol, methanol, rosemary, lavender, citrus, freesia,
apricot blossoms, greens, peach, jasmine, rosewood, pine, thyme, oakmoss,
musk, vetiver, myrrh, blackcurrant, bergamot, grapefruit, acacia, passiflora,
sandalwood, tonka bean, mandarin, neroli, violet leaves, gardenia, red fruits,
vlang-ylang, acacia farnesiana, mimosa, tonka bean, woods, ambergris, daffodil,
20 hyacinth, narcissus, black currant bud, iris, raspberry, lily of the valley,
sandalwood, vetiver, cedarwood, neroli, bergamot, strawberry, carnation,
oregano, honey, civet, heliotrope, caramel, coumarin, patchouli, dewberry,
helonial, bergamot, hyacinth, coriander, pimento berry, labdanum, cassie,
bergamot, aldehydes, orchid, amber, benzoin, orris, tuberose, palmarosa,
25 cinnamon, nutmeg, moss, styrax, pineapple, bergamot, foxglove, tulip, wisteria,
clematis, ambergris, gums, resins, civet, peach, plum, castoreum, myrrh,
geranium, rose violet, jonquil, spicy carnation, galbanum, hyacinth, petitgrain,
iris, hyacinth, honeysuckle, pepper, raspberry, benzoin, mango, coconut,
hesperides, castoreum, osmanthus, mousse de chene, nectarine, mint, anise,
30 cinnamon, orris, apricot, plumeria, marigold, rose otto, narcissus, tolu balsam,
frankincense, amber, orange blossom, bourbon vetiver, opopanax, white musk,
papaya, sugar candy, jackfruit, honeydew, lotus blossom, muguet, mulberry,
absinthe, ginger, juniper berries, spicebush, peony, violet, lemon, lime, hibiscus,
white rum, basil, lavender, balsamics, fo-ti-tieng, osmanthus, karo karunde,
35 white orchid, calla lilies, white rose, rhubrum lily, tagetes, ambergris, ivy, grass,

42

DM_US 38067218-7.055556.0126



wi th paper) Percent Loss (no paper) 2 0 9
§(192 ploagt [ 2:| zed carbon-on- tow fil ter&ggs% ééa%g?%éiggo%édﬁéﬁag)
75:25 70: 30 4.01 ng/ nm carbon 0.94% 0.59% 0. 23/ 0 0.14% 34.51% 13. 88%

8. D07 Lottt B> Ay “Lifel QYN O, BHES; DRt 3500 Setaflen,

DM US
orchid, glycine, tiare flower, ginger lily, green osmanthus, passion flower, blue

rose, bay rum, cassie, African tagetes, Anatolian rose, Auvergne narcissus,
British broom, British broom chocolate, Bulgarian rose, Chinese patchouli,
5 Chinese gardenia, Calabrian mandarin, Comoros Island tuberose, Ceylonese
cardamom, Caribbean passion fruit, Damascena rose, Georgia peach, white
Madonna lily, Egyptian jasmine, Egyptian marigold, Ethiopian civet, Farnesian
cassie, Florentine iris, French jasmine, French jonquil, French hyacinth, Guinea
oranges, Guyana wacapua, Grasse petitgrain, Grasse rose, Grasse tuberose,
10 Haitian vetiver, Hawaiian pineapple, Israeli basil, Indian sandalwood, Indian
Ocean vanilla, Italian bergamot, Italian iris, Jamaican pepper, May rose,
Madagascar ylang-ylang, Madagascar vanilla, Moroccan jasmine, Moroccan rose,
Moroccan oakmoss, Moroccan orange blossom, Mysore sandalwood, Oriental
rose, Russian leather, Russian coriander, Sicilian mandarin, South African
15 marigold, South American tonka bean, Singapore patchouli, Spanish orange
blossom, Sicilian lime, Reunion Island vetiver, Turkish rose, Thai benzoin,
Tunisian orange blossom, Yugoslavian oakmoss, Virginian cedarwood, Utah
yarrow, West Indian rosewood, and the like, and any combination thereof.
[0140] Suitable tackifiers may include, but not be limited to,
20  methylcellulose, ethylcellulose, hydroxyethylcellulose, carboxy methylcellulose,
carboxy ethylcellulose, water-soluble cellulose acetate, amides, diamines,
polyesters, polycarbonates, silyl-modified polyamide compounds,
polycarbamates, urethanes, natural resins, sheilacs, acrylic acid polymers, 2-
ethylhexylacrylate, acrylic acid ester polymers, acrylic acid derivative polymers,
25 acrylic acid homopolymers, anacrylic acid ester homopolymers, poly(methy!
acrylate), poly(butyl acrylate), poly(2-ethylhexyl acrylate), acrylic acid ester co-
polymers, methacrylic acid derivative polymers, methacrylic acid homopolymers,
methacrylic acid ester homopolymers, poly(methyl methacrylate), poly(butyl
methacrylate), poly(2-ethylhexyl methacrylate), acrylamido-methyl-propane
30 suifonate polymers, acrylamido-methyl-propane sulfonate derivative polymers,
acrylamido-methyl-propane sulfonate co-polymers, acrylic acid/acrylamido-
methyl-propane sulfonate co-polymers, benzyl coco di-{hydroxyethyl)
quaternary amines, p-T-amyl-phenols condensed with formaldehyde, dialkyl
amino alkyl (meth)acrylates, acrylamides, N-(dialky! amino alkyl) acrylamide,
35 methacrylamides, hydroxy alkyl (meth)acrylates, methacrylic acids, acrylic acids,
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055556- 0126 (2012P0221- WO- PCT) [ Thi t
that increasing the percent of binder Qég%q H@ﬁgﬂ%ﬁﬁﬁgﬁﬁéﬁc%
I ncl udi ng a wapper (paper) enhances the integrity of the porf)us
mass. pr seg Ga SI r

I nt egr Wotrpﬁyet %E é%gfl% rr}(h als i'Ci zy @g gﬁ‘?% ?}'Er%% I%@?),ang
whi ch |c$:nml$|edt|bnrthem:nfeased removal of srmke corrponents f|[0134]
Exarrple 2 e anpunt o ar s rel eas na flui

i s drawn thrm %f"lt?&e Y'&?mﬂ?ﬁrm}"é}o e@% S jF%“%‘?WpMﬁFEH” A,
and t he/iRanin Bhevitaphigaszdvamisat, erheth qm Ft&APE, daRy aaq cc{rﬂgﬁl%]:lon
The _particle rel ease characteristics of porous NMRSSes were

conpar éherepfa Dal matian filter (plasticized carbon-on- towfllter)

d
w th 533 WRART,SLRaBE it OB o iR sl boB bR RB R
been wanﬂsrolwathedtalarmhs( 3ghlarizadidiat] achlbrHexédingd thlt,7 4ricpseh, q:a)“lbmmxm,

Tabl e %%elo ShOWS the r sult{ of, the par icle Sele se fest
Tabl e FMHPEG i F0 cAYRF IDadPrih (rﬁf)n AG'eR¢ bo R TP I nﬁa@érraﬁﬁh
Loss/ ramythroh@fdi®s stedmydih 2l cHiardtaphémagt hiTBo Afae Nuinolone, penicillin,

10  nonoxynol 9, fusidic acid, cephalosporin, mupirocin, metronidazolea secropin,
protegrin, bacteriolcin, defensin, nitrofurazone, mafenide, acyclovir, vanocmycin,
clindamycin, lincomycin, sulfonamide, norfloxacin, pefloxacin, nalidizic acid,
oxalic acid, enoxacin acid, ciprofloxacin, polyhexamethylene biguanide (PHMB),
PHMB derivatives (e.g., biodegradable biguanides Ilike polyethylene

15 hexaniethylene biguanide (PEHMB)), clilorhexidine gluconate, chlorohexidine
hydrochloride, ethylenediaminetetraacetic acid (EDTA), EDTA derivatives (e.g.,
disodium EDTA or tetrasodium EDTA), the like, and any combination thereof.

[0143]' Antistatic agents may, in some embodiments, comprise any
suitable anionic, cationic, amphoteric or nonionic antistatic agent. Anionic

20 antistatic agents may generally include, but not be limited to, alkali sulfates,
alkali phosphates, phosphate esters of alcohols, phosphate esters of ethoxylated
alcohols, and any combination thereof. Examples may include, but not be limited
to, alkali neutralized phosphate ester (e.g., TRYFAC® 5559 or TRYFRAC® 5576,
available from Henkel Corporation, Mauldin, SC). Cationic antistatic agents may

25 generally include, but not be limited to, quaternary ammonium salts and
imidazolines which possess a positive charge. Examples of nonionics include the
poly(oxyalkylene) derivatives, e.g., ethoxylated fatty acids like EMEREST® 2650
(an ethoxylated fatty acid, available from Henkel Corporation, Mauldin, SC),
ethoxylated fatty alcohols like TRYCOL® 5964 (an ethoxylated lauryi alcohol,

30 available from Henkel Corporation, Mauldin, SC), ethoxylated fatty amines like
TRYMEEN® 6606 (an ethoxylated tallow amine, available from Henkel
Corporation, Mauldin, SC), alkanolamides like EMID® 6545 (an oleic
diethanolamine, available from Henkel Corporation, Mauldin, SC), and any
combination thereof. Anionic and cationic materials tend to be more effective

35 antistatic agents.
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par (10l ¢ anounts t hat are 1 é?teiieé“ﬁéoﬁgé%ﬁa ﬁéiﬁfeﬂiéipﬁfi@oﬁn

Dal matian filters even with many tinmes nore carbon |oading, 4.5 tines

in thi | h | ]
e 1 U ST RN R S SRR TPl A
coul d trﬁsdumﬁdalzerregw tm&nbrlhydﬁcrr snmldze'lfjg rdatvicen filtard, heomasonmse@ssand the
t he egre anl ca I N oro mass .g.,
by | nonlkde ma) bRaets AV EH Feerig e inar apbap otBsbgppicaiars phuicti
si ze a%tshépﬂ‘lnﬁﬁf:ecﬂ he, QF!ﬂh@'ﬁ’I&aﬁ%n? wa’@e@r Qfficatfii] Biperikbiein motorized

[0157] Exanple 3. Amatrix nateria 00/ 0 carbon(PICATIF
act Pve eigesn eﬂmlm@ue rmedigrldevibey, eﬂﬁcﬁlﬁm%fwhptl;emdwﬁera@dnﬁheem

ol aced o SKMER Ja8E At SRaBEEORS o PR BRflos DG HErddPiant e

( 2012P022es¥DyPETYdificatioh adredf o o mitatives otalsadapta tifisc dizctoserd afobubther
300 Wand about 2.45 GHz A_significant rtion of the matrix

mater | dETAERT RARTEA0E Gyt HerSiZhPRERS, SHe (EHoo0t MERaX DAl Comnamesta
21 MM aHieceRpbsRidh 6 mRABHR Ha RS cw;ﬂm@neé YR ANgr HeRMARHAERSmple,
EPDs of 8.4 mm of water/mm of Iegg]tOTand 2.7 nmm of bSwat er/ mm of

| eAhft h,MplEpapatefials could be mad pthereshansse like nivplaw gydsderse for a
i in it
mobs e tongehtic e R AU LA o Heatdd dHedkt Bt ofnifer. DY OO

masses an
in some enbd@ifAL sIn sems eanbodiatkiitsi ensysieot neay hiedtidage treatariad ysth

in the f. matl n of ous slses d t@e.lli k(—;E de risgzed 1(%herei )
[0159] “WH Paristed cByitd disnast SIoRa e mate il gth: 2R dpeaons NAPPET Hefere
ends arst |agstanpagesn e ke oneld @anweﬁdr fagdingas endthiat mat€rialrloetheninaterial

th re| n. The rticul ar embodi rents di scl osed above are_illustrative
ontty, £8thna ffﬁ%é“‘&‘r‘t“? iy ERETTORl FRIYMBRICRIATT Wil ahleast actiisEreriipn of the

di Tferonbtdhid SaH, VA RUICHEpLSeAPHBHE Nihd PndeRE Sdth! hRMr IMet RRst

8
art having the benefit of the teachi ngs ﬁgr el n. Furtﬁer nore, no
|'i mi t atfosken Af dhe noekedied peght he details of construction or design

herein showto GHGIPT shAAN ARpASHFLIRCHAN hifice! AoMEnBELAY: idobiscng a

therefore e he par urar | Cat iV
di scl osnaltradomaerrawm BAhted edhyityoarid n!escposcng Hméie‘asedwaa]xbalas aliler of

varjatipns ar Sld W thi.n t ope_an irit of the

or eRentRFnTRI | G e Fhven R En TEAsrear JBry BrSbeoseatnar 8 feast 2
sui t ablpsrfay drechRr Ak Ratchial ke ADESHRRY She MYl AIERBRL BEb maramy of
specifically disclosed herein and/or any optional elenent disclosed

her ei n commqtepelaﬁq)dbﬁte%@ramgnet PoPsIsamasgelesptiband guttétgndhef porous
lLu
" CONMpPrigh &iengtls PR4AIIP1AGre (P\ﬁ%tek @g an%%g r}4§£é ous conponents or

steps, t e compositions an "consi st essentially
or "cond0d4Zf " Some \mnbodlmentspmae,ntlscbmld mepsuoﬂtlv mmrrbem-ngnd

e e T & ALt e ReBHAR ot LeanlCl oudier ahy UM

and anynate¢laldechs @nBid id magrivirhBtatial ke o @gﬂut?/Sofsmftatﬂ §@inky thereby
di sclosed. I n particular, every range of values (of the form "from

about £°’E'B‘”§b6LR°rBUS n@@ss l@@%fa,uaweeﬁwng ‘the Rrarapp megssianety threugh a
b," di€qui val ently, "from approxi mately a-b") disclosed herein is
to be understood to set forth every nunber and range enconpassed

vv| thin the E0d#ARY Insyenofernbbdienentsl so, systamt arays indudéea cinalcheavity

o 81 o Shtrfoiy B, SN R bR I e S ek St bief vt
"a" or meld, davily psedanidatdeond conveyer include a second mold cavity part. Said
first conveyer and second conveyer may be capable of bringing together the first

mold cavity part and the second mold cavity part to form the mold cavity and

then separating the first mold cavity part from the second mold cavity part in a

35 continuous fashion. The system may further include a hopper capable for filling
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35 clains, are defined herein to nmean e

oPement That 1t 48 DM US 58667218 7. 05§§§é%§§2%§€§3&9’&%£{ ‘M]’ ~PCT)
(2012P0221 WO PCT) introduces. If there is any conflict in the usages
of a Wgh %oltderé[%] @ t\b*tﬁ %p%biﬁfapﬁaqgtaglndar&ﬂe Ohegprgom{ee% ?ﬁermal

ot her docunents ncorporate reference,

defi ni taoammuhimtloarmtdnoa’s il ezt ret ﬁ\m;li hottitrs of;tbelrhotdatamny s‘bomi’ahslﬁm‘mmg
adopt egh 49 t05551—'%6 OfL ? (2012P0221- WO PCT) CLAIMS The invention

cl ai med"Fgnatrix mategiat iy ?ré—]tﬂ%r(?uéo'ﬂﬁ??m ng: conti nuously

conbi ning a (49K BBHEY iePhb@thedtPaney NEiadBRehticducgnaantiasix @terial
cross sectional shape where the matrix material is_confined by 6the

paper pkhFepluraliy ﬁﬁtmpw FaVEigsapnd dgating fe dﬂ@t%éﬂawﬁﬂ i8] Eheyigold
an act 'éé%ltﬂ%r&? 65 €0 bind thgi natr%mﬂ@%! 89a urla‘ﬁgftof%oﬁﬁjé n@f th&d&by

matri x materi so as to e matrix naterli at ap ity o
cont actfopving 8 poiensebyadsor m ng a porous nass | engt h, \/\herel n heat| ng

. . S h
of the et 110 Lr Faitbtlliod BREFEE wtetsndhen S RErRT g fition, He
following examples of representative embodiments are given. In no way should

10 the following examples be read to limit, or to define, the scope of the invention.

EXAMPLES

[0151] Example 1. To measure integrity, samples are placed in a French
square glass bottle and shaken vigorously using a wrist action shaker for 5
minutes. Upon completion, the weight of the samples before and after shaking
15 are compared. The difference is converted to a percent loss value. This test
simulates deterioration under extreme circumstances. Less than 2% weight loss

is assumed to be acceptable quality.
[0152] Porous mass samples were produced with GUR 2105 with carbon
additive and GUR X192 with carbon additive were produced both with and
20  without paper wrappings. Said samples were cylinders measuring 8 mm x 20

mm. The results of the integrity test are given below in Table 1.

Table 1
GUR Carbon:GUR PercentlLoss Percent Loss
Ratio (with paper) (no paper)

2105 85:15 0.94% 2.64%
2105 80:20 0.59% 3.45%
2105 75:25 0.23% 0.57%
2105 70:30 0.14% 1.00%
X192 80:20 34.51% 60.89%
X192 75:25 13.88% 43.78%
X192 70:30 8.99% 14.33%

lasticized

tl:jarbon—on- 4'Oga?;%/nmm 0.98% n/a
tow filter
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cutting the porous mass length radiall u
mass. 2. The nethod of claima1, “&ﬁ?’gﬁw ?ggﬁgmg@ §T)
r enovabl e fromthe por ous nass. 3. The nethod of claim
1, whereint r ' %@tﬁ.{g .

by wei ght or ess *r?ﬂlsr@aqﬁb%&ﬂﬁn rggéssiﬁgctﬁgl&%a‘% er%?'tr?egggwbég/@r
por ous (FAR) iis theodareds amaas| andamd;pﬁeg of wabpmﬂr gpapear)memhanceéesthe
5. The d claim 1, wher rradiatin m croyave

r adi at |"g§ @Xu&j trl%%@%s%ﬁc?”ﬂw &P %%%E?a%@ss‘@@oﬁ Scy\%lgrreé_‘ggo have
6. The gwetp@ebes iatayriylto WheDginfatidie ffedr i(§lakBEREH akarb®ni-oaeyad fﬁ*ﬂé@'),
24a spacer I.s di sposed between the indexed matrix material .

TheSmetWolgh d$ Ué?‘alfﬁ'\' ncrograderemevaiqiigneke ceMponspfer at ure at O .
above a Sof (¥ sy t ERBAIA Ul Fe0heblirind BRRIur? P Hlags%@ag@d Thr %

mat eri al . alm1l1, whereln coo
passi vdluid is drawe. thToiegmet filber 6dr porius mafsa},ts*.aamplesrqwch'm@;lffed and the

oper abl ssvm hafll or a filter section
30not ﬁﬁ‘?ﬁ?‘ggef%éagﬁg aggrc%ﬁs&%\gs f'gg? a segnented filter.

10. The net H@d58] CTBenbartﬁdlléti‘méaf@rrﬁﬁar%tmxstlcs of porous rﬁ@ﬁe&bWere
connpectin thg t'soeg Dg'ltEd fll}er w th a tobacco colum_to farm

smdRi nGFOFRATE mafian Jitre( RGEEERHr $PAG: Ora:é%ﬁ{tﬁmsﬁ@mples were
conbi nicyinderBikdasuiRis MmaRd2@ PaPeSr WM ARPRbrE® Pass with 333 mg of

carbon, (2) a porous mass with 338 mg of carbon having been water washed,
and (3) a Dalmatian filter with 74 mg of carbon. Table 2 below shows the results

of the particle release test.

15
Table 2
Initial mg Carbon/ Carbon mg Carbon Loss/
Carbon . ..
Sample . mm filter Loss g Initial Carbon
Loading length (mg) Loadin
(mg) 9 'ng
porous mass 333 16.65 0.18 0.53
washed
porous mass 338 16.9 0.073 0.22
Dalmatian
filter 74 3.7 0.15 2.07

[0156] This example demonstrates that porous masses have
comparable particle amounts that are released upon drawing as compared to
20 Dalmatian filters even with many times more carbon loading, 4.5 times more in
this example. Further, particle release can be mitigated with porous masses with
treatments like washing. Other mitigating steps could be increasing the binder
concentration in the porous mass, increasing the degree of mechanical binding in
the porous mass (e.g., by increasing the time at binding temperatures),

25 optimizing the size and shape of the additive (e.g., carbon), and the like.
[0157] Example 3. A matrix material of 80% carbon (PICATIF, 60%
active carbon available from Jacobi) and 20% GUR® 2105 were mixed and

poured into paper tubes plugged at one end. The filled tubes were placed
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desired of bss-sect i onal shape wher o tHSRESEL SRR CFPAEF 22K WOREET)

by the paper wapper, the matrix material conprising a binder

parti clig-s@ftedToRr e ¥é‘co‘?ﬁfstihcé eitba v TRBS eSO v?'aﬂda!ai"fu]wt Of4LEHA[N A
particles; eating at least a portion of the matriXx
mat er i dignificanst portinmadf the matrix matatiel hatl tandedptagethét gndfweprtbdtto

. . h A
Povol vellt PRy 17, s AP 24 ns Thenar Bl RBrSh s, WaPs arahigse
of the art rdexndritedtcdl FPDOObT 1834 t ien PO Lifte/asH benghdth amd QuY tinRg of

the_porous mass Length radially thereby producing a porous nass.
12. STheVIETHBE 8f F%%FM%P?CW%'P/M n the matrix material has a

12noi sture mﬁj isAQQLHm L0 el Ofthke icability &8 ml
met hod of claim1l ,q’\r}\ﬁer el n I?lﬁe Ci|o@(§.rr1oustg%rlttéesss tlhé %?gcqﬁac%ﬂ yat a Fll neglvrave
speed dfradisginn Botherpreduasion efsporous massdstanditbenikehds discessechalaye,

wher ei n_.j i at.ing.\w th _mcr radi at.io cgurs. in. a i denc
e oMb Ve ot Bdiallan Bl 3 ADHRe 'SP kinReheS Bl e a b TGRS Bner
cl ai m Heatiniget@thmidjines nmtthiexforatagidnabf i goronslexedsesndndi8ehes ike ededcsibed
di igosq‘dm bet ween the indexed matrix material . 16. The met hod
of L€l ai'li"™€1: wherein heating is to a tenperature at or above a

fn(;I te?iniallng t quas e} uTRe@fotd)ett pl&asit mvRALIBhOR RENtAGPRET tX attain the
ends and advantages mentioned as well as those that are inherent therein. The
particular embodiments disclosed above are illustrative only, as the present
invention may be modified and practiced in different but equivalent manners

15 apparent to those skilled in the art having the benefit of the teachings herein.
Furthermore, no limitations are intended to the details of construction or design
herein shown, other than as described in the claims below. It is therefore
evident that the particular illustrative embodiments disclosed above may be
altered, combined, or modified and all such variations are considered within the

20 scope and spirit of the present invention. The invention illustratively disclosed
herein suitably may be practiced in the absence of any element that is not
specifically disclosed herein and/or any optional element disclosed herein. While
compositions and methods are described in terms of “comprising,” “containing,”

or “including” various components or steps, the compositions and methods can

25 also “consist essentially of” or “consist of” the various components and steps. All
numbers and ranges disclosed above may vary by some amount. Whenever a
numerical range with a lower limit and an upper limit is disclosed, any number

and any included range falling within the range is specifically disclosed. In
particular, every range of values (of the form, “from about a to about b,” or,

30 equivalently, “from approximately a to b,” or, equivalently, “from approximately
a-b") disclosed herein is to be understood to set forth every number and range
encompassed within the broader range of values. Also, the terms in the claims

have their plain, ordinary meaning unless otherwise explicitly and clearly defined

by the patentee. Moreover, the indefinite articles “a” or “an,” as used in the

35 claims, are defined herein to mean one or more than one of the element that it
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17. The method of claim 11 further co rahl
connecting the porous mass with a fil F@&%ﬁ%%%q &?Oég&q#ﬁﬁp chl')
conprising the porous nmass so as to forma segnented filter. 2418.

The net; I furg S I Y.
connectlhng t&egsgf %%‘t]eecliyf r{]t e?ﬁﬁ\n i Hﬂ% gsc%fl urrr‘%votr((:)I 'grtrghp'Jn in this
snoki n@nﬁe\floeeonlgmdAcnmhmd rmongr pa’aem\g. or other documeardst ithaiousiay be
conbi ni.ng a trix material _.and a pape . a er to forma, desire
Cross- éBg‘BFF’Sﬁ edsﬁgbeénmm\érrgferﬁgc%gpgﬁeﬁgg SUthet agg nrqnsisie JS/"‘Q {his
paper Vgp@@ﬁﬁ;lat]ohh#]dmm bbxadm@djl al conprising a binder particle and
an active particle that conprises a plurality of carbon particles;
heating at | east a portion of the matrix material so as to bind the
matrix material at a plurality of contact points, thereby formng a
porous mass | ength, wherein heating involves irradiating with

m crowave radiation the at |least a portion of the matrix materi al,
and wherein irradiating with m crowave 51 DM US

38067218- 7. 055556. 0126 055556- 0126 (2012P0221- WO PCT) radi ation
occurs in a residence tinme of about 10 seconds or |ess; and

wherein the porous mass length is produced at a |inear speed of about
800 mMmn or |ess. 20. The nethod of claim 19, wherein the
matrix material has a noisture content of about 5% by wei ght or |ess.
52
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CLAIMS
The invention claimed is:
1. A method comprising:
continuously combining a matrix material and a paper wrapper to
form a desired cross-sectional shape where the matrix material is confined by
the paper wrapper, the matrix material comprising a binder particle and an
active particle;
heating at least a portion of the matrix material so as to bind the
matrix material at a plurality of contact points thereby forming a porous mass
length, wherein heating involves irradiating with microwave radiation the at least
a portion of the matrix material;
cooling the porous mass length; and
cutting the porous mass length radially thereby producing a porous
mass.
2. The method of claim 1, wherein the paper wrapper is removable
from the porous mass.
3. The method of claim 1, wherein the matrix material has a moisture
content of about 5% by weight or less.
4, The method of claim 1, wherein the porous mass is produced at a
linear speed of about 800 m/min or less.
5. The method of cfaim 1, wherein irradiating with microwave
radiation occurs in a residence time of about 10 seconds or less.
6. The method of claim 1, wherein the matrix material is indexed and
a spacer is disposed between the indexed matrix material.
7. The method of claim 1, wherein heating is to a temperature at or
above a softening temperature of the at least a portion of the matrix material.
8. The method of claim 1, wherein cooling is passive.
9. The method of claim 1 further comprising:
operably connecting the porous mass with a filter or a filter section
not comprising the porous mass so as to form a segmented filter.
10. The method of claim 9 further comprising:
operably connecting the segmented filter with a tobacco column to
form a smoking device.
11. A method comprising:
continuously combining a matrix material and a paper wrapper to
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form a desired cross-sectional shape where the matrix material is confined by
the paper wrapper, the matrix material comprising a binder particle and an
active particle that comprises a plurality of carbon particles;
heating at least a portion of the matrix material so as to bind the
matrix material at a plurality of contact points thereby forming a porous mass
length, wherein heating involves irradiating with microwave radiation the at least
a portion of the matrix material;
cooling the porous mass length; and
cutting the porous mass length radially thereby producing a porous
mass.
12. The method of claim 11, wherein the matrix material has a
moisture content of about 5% by weight or less.
13. The method of claim 11, wherein the porous mass is produced at a
linear speed of about 800 m/min or less.
14, The method of claim 11, wherein irradiating with microwave
radiation occurs in a residence time of about 10 seconds or less.
15. The method of claim 11, wherein the matrix material is indexed and
a spacer is disposed between the indexed matrix material.
16. The method of claim 11, wherein heating is to a temperature at or
above a softening temperature of the at least a portion of the matrix material.
17. The method of claim 11 further comprising:
operably connecting the porous mass with a filter or a filter section
not comprising the porous mass so as to form a segmented filter.
18. The method of claim 17 further comprising:
operably connecting the segmented filter with a tobacco column to
form a smoking device,
19. A method comprising:
continuously combining a matrix material and a paper wrapper to
form a desired cross-sectional shape where the matrix material is confined by
the paper wrapper, the matrix material comprising a binder particle and an
active particle that comprises a plurality of carbon particles;
heating at least a portion of the matrix material so as to bind the
matrix material at a plurality of contact points, thereby forming a porous mass
length, wherein heating involves irradiating with microwave radiation the at least
a portion of the matrix material, and wherein irradiating with microwave
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radiation occurs in a residence time of about 10 seconds or less; and
wherein the porous mass length is produced at a linear speed of
about 800 m/min or less.
20. The method of claim 19, wherein the matrix material has a
moisture content of about 5% by weight or less.
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