Bl ODEGRADABLE FI BRE AND | TS PROCESS OF MANUFACTURE The present invention
concerns bi odegradabl e conposite fibres. 50ne of the nbst pressing issues
for manufwiotzorignus4s2of fibres is the rate at which the fipcesEmdsgrade.
Cel lul ose acetate fibres can take between one nonth and three years to

bi odegrade, dependant on enviglODESRADABREHBREIND 10A range of approaches

to the preparation of biodegrappdcds BrEemaNDRACTORERr Y for use in the
manuf acture of cigarette filter tows, have been suggested and include the

use of conposites of cellul ose acetate with other biodegradabl e polyners,
additives for increasing the rate of degradation of cellul ose acetate,

cel | ul oseThe ptesent Wivehtian kconcelag heedagradaliie tdompdsde fipBS). for i ncreased

15bi odegradabi lity, and bi odegradabl e pol yners such as PHB/ PVB and st arches
as the filter towor fibre raw materi al . However, to date no
satisfactory comercial solution has been found for producing
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invention se to address t e;e probl ens. ?pordlng to the present
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month and three years to biodegrade, dependant on environmental

conditions.

10 A range of approaches to the preparation of biodegradable fibres, particularly
for use in the manufacture of cigarette filter tows, have been suggested and
include the use of composites of cellulose acetate with other biodegradable
polymers, additives for increasing the rate of degradation of cellulose acetate,
cellulose acetate with a low degree of substitution (DS) for increased

15  biodegradability, and biodegradable polymers such as PHB/PVB and starches

as the filter tow or fibre raw material.

However, to date no satisfactory commercial solution has been found for
producing consumer-acceptable fibres that degrade sufficiently quickly
20

The present invention seeks to address these problems.

According to the present invention there is provided a biodegradable fibre
comprising composite filaments of cellulose and cellulose acetate.
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WO 2011/ 048420PCT/ GB2010/ 051771 Cel l ul ose and cel | ul ose acetate are
typically cast in the formof fibres or filnms. In one of its aspects, this
i nvent i orwoanoigsgeofi bres. Preferred fibres in accordaneergr2niodser71
i nvention conprise fibres spun froma coagul ated sol ution of cellul ose and

cel lul ose acetate. 5 ference herein tg conposite fil anents of

cel | ul OSQQE‘HMSGI%%C%{E&%?L acelplg ?reoté(pl?ﬁﬁéP@gg'é‘otlntego‘fﬁ%fﬁ%ﬁsa%ﬁ‘&s'spun from
a dope conprising cellulose and cellul ose acetate. 10W haye found that
conposi t én faneawéritss agpeets| Ithisokwepkien Hopsese 8prse r%r\%eréf?%rﬂbﬂ’?%dﬂt ly
greater biodegradability than equivalent filanments conprising only

cel | ul osacoordzet ulvith e thec éhegrdionicohguisewfistesngpuo e ounepagulaiad such
theory, we believe that the presence of acetate in the conposite may

di srupt thationsitceliliose tnddelitideecrltatbose, causing it to bi odegrade nore
rapidly than 15cellul ose itself. Conventionally, cellulose is cast or spun

from ¥i scose, and it is difficult or inpossible to cast or spin cellulose
acetate fromthe sane bl end because of the |ikelihood of hydrolysis of the
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is conve un fromacet one an

i npossi ble to cast or spin cellulose fromthe sane blend aus f the
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that by casting or spinning cellulose and cellul ose 25acetate froman ionic
liquid (ldejlulesefacetatel met hyl nor phi |l one- N- oxi de (NMMO),

10  We have found that composite filaments of cellulose/cellulose acetate have
significantly greater biodegradability than equivalent filaments comprising only
cellulose or cellulose acetate. Without wishing to be bound by any such
theory, we believe that the presence of acetate in the composite may disrupt
the crystallinity of the cellulose, causing it to biodegrade more rapidly than

15 cellulose itself.

Conventionally, cellulose is cast or spun from viscose, and it is difficult or
impossible to cast or spin cellulose acetate from the same blend because of
the likelihood of hydrolysis of the cellulose acetate under such conditions.
20 Conversely, cellulose acetate is conventionally cast or spun from acetone and
it is difficult or impossible to cast or spin cellulose from the same blend

because of the limited solubility of cellulose in acetone.

However, we have found that by casting or spinning cellulose and cellulose

25  acetate from an ionic liquid (IL) or from N-methylmorphilone-N-oxide (NMMO),



WO 2011/ 048420PCT/ GB2010/ 051771 it is possible to formspun fibres and cast
films conprising a conposite blend of these materials. The enhanced

bi odegr acdmbizbiwosase2b such conposites and their suitabilitgrieB018s1i7m fibre
manuf act ure has not previously been recogni sed. 5 Consequently, the fibre

of the invention is preferably fornmed fromfibres.of cell ul

cel | ul osé iaPessble ?pg’ﬁmoﬁ'p%é%eésa'gﬁ%r{ Pr%mgl?”?%ﬂi%orﬁ‘?‘%ﬁﬁﬁ%ﬁo'?ﬁ‘g) or from
N- met hyl nor phi | one- N- oxi de (NMMO). 10The use of |Ls and NWO f or &i ssol vi ng
cel | ul osef dmbeotaterialel yhite €nhagcest HipdRaradaRiity Rintusd, CPMPOREMBNE i n
US20050288484 and US 20070006774 of the University of Al abama,

US200801 88686suifabilite feor ube Car diliraa nBiratfacture Vieasingt anevivwsip0b6e8546 of

Hol brey et al. A wide range of ionic liquids, including those disclosed in
the af or es@idghiguepl i cations, are 15 suitable for dissolving cellulose and

cel lul ose acetate and for casting as blends fibres or filnms therefrom

Genergl types of suitable IL include those based on i m dazole, pyrrole,
t hi azol e or pyrazole cations in conbination with hal ogen, phosphate,

b I l..chlori ' - ti-cal i jrncl ud
by Bty PR LT LI FAR oGl HrE A o pa s dneluae
203-met hylimd | i t at BM M A d _1-ethyl-3-nethyl.im i
acet atc CEMNIPAGRS CIFRE SsralbiBHNGr B8l PaPdle e el Tl AR ot o Fr om
which fibres are spun or cast is referred to herein as a dope. The dope may

al so conrifesn Ahmgpromorovest V-exidestAMAY. DMSO, DMF, THF or di oxane to aid
di ssolution of the WD 2011/048420PCT/ GB2010/ 051771

10 The use of ILs and NMMO for dissolving cellulose and other polymers has
been well documented, for example in US20050288484 and US
20070006774 of the University of Alabama, US20080188636 of the North
Carolina State University and W02005098546 of Holbrey et al. A wide range
of ionic liquids, including those disclosed in the aforesaid publications, are

15  suitable for dissolving cellulose and cellulose acetate and for casting as
blends fibres or films therefrom. General types of suitable IL include those
based on imidazole, pyrrole, thiazole or pyrazole cations in combination with
halogen, phosphate, carboxylate or metal chloride anions. Particularly
preferred ILs include 1-butyl-3-methylimidazolium chioride (BMIM-CI) 1-butyl-

20  3-methylimidazolium acetate (BMIM-Ac) and 1-ethyl-3-methylimidazolium

acetate (EMIM-Ac).

The solution of cellulose and cellulose acetate from which fibres are spun or
cast is referred to herein as a dope. The dope may also comprise an aprotic

25  solvent such as DMSO, DMF, THF or dioxane to aid dissolution of the



cel lul ose and/or cellul ose acetate. One particularly preferred aprotic
solvent is DMSO. The blend of cellul ose acetate and cellul ose in the dope
may al so worzpri/mes2db one or nore further thernoplastic necergebeyossweh as
pol yhydr oxyal kanoat es such as PHB and/or PHVB which may add further
functionality, such as ter barrier functionalit to the fibres of the

i nvent i oﬁ.e”‘éﬁ)ﬁ%?”fi{?ﬁ@?f‘wgé? a&@%‘?i &&e C‘i“ﬁa}' B&%%F?pf(?é? "%?Olver% 1S

pol yacrylonitrile (PAN), poly-2- hydroxyethyl methyl acryl ate (PHEMA),

pol yvi nyliM&6hol (PVA), polyaniline and 10 pol yet hyl ene gl ycol for
functional purposes such as nodification of absorption profile, degradation
enhancenent (by, for exanple, water-soluble materials), and processability
i nprovenent, in connection for exanple with wet strength. The wei ght

ratio of 1ol blehasst delurrkl adaste aaetaligosa i hise dope, mandiddcompeigaent |y in
the fibre of the invention is from10:90 to 90: 10, for exanple from 20: 80

to 80520’0141%{]%; @%%Hﬁtﬁ@r rr\f\\ﬁb%@tic mat&YiBisCaLkH ad B@Iyﬁ?&%g?@lﬂﬁﬁb@t% a solids

content o about 50% w'w, preferably up to abdu Yow w, nore
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The fibr may a ironall'y conpri se ©Gne or nor

pl asticisers, such as trjagetin. The plasticiser. my. be.inclu i.n the
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spraying onto the surface of 25the forned fibre. WO

2011/ 0484R@PCT/ GBRINUE/ 051 27acete fi bPelyael!ariale nverdP N may BRII% i onal Iy

conprise a catalyst pronoting .
hydroxyethylmethylacrylate (PHEMA), polyvinylalcohol (PVA), polyaniline and

10  polyethylene glycol for functional purposes such as modification of absorption
profile, degradation enhancement (by, for example, water-soluble materials),

and processability improvement, in connection for example with wet strength.

The weight ratio of cellulose to cellulose acetate in the dope, and
15  consequently in the fibre of the invention is from 10:90 to 90:10, for example

from 20:80 to 80:20, or from 30:70 to 70:30.

Typically, the dope comprises a solids content of up to about 50% wiw,
preferably up to about 40% w/w, more preferably up to about 30% w/w and

20  most preferably up to about 20% wiw.

The fibres of the invention may additionally comprise one or more plasticisers,
such as triacetin. The plasticiser may be included in the dope, or may added
subsequent to spinning or casting, for example by spraying onto the surface of

25 the formed fibre.



oxi dative degradation of the fibre. Suitable catalysts include iron and
copper oxides and chlorides, which may be introduced into the fibre by

i mer si ngwohelih4guposite filanments in an aqueous sol ut iPem/GH208/051771

wat er - sol ubl e iron or copper salt, such as sul phate or chloride, and
precipitating the oxide (preferably in nano-form onto or into the filament
by treatment with sodi um hydroxide or other suitable precipitating agent.
10The fibres nmay al so conprise one or nore lubricants to reduce,.

el ect r ostTaei GbreRapigthe mventep gnay @stdittoally ¢HBPIRR: anFﬁté‘fyéf‘ REPNOting:o
exanple, 1% ww of mneral oil with an enulsifier may be applied to the
conposi t exfdatiaeriegsadhtionnef thei filiendS wableeatalyste éncludspiren @nshegPrRaie fibres
of the invention conprise conposite filaments of cellul ose/cellul ose

acet at e RRMEsanidIEIROri@¢s, Whibh afaybe érticiucedrintoi tharfibne by fiminaareimg thai ckness
(denier per filanent) being defined as the mass (grams) of 9000 m of a
singlg f'c'o?r(fjﬂ'aéggﬁ a’f%ﬁg ib%@bqﬁé&ﬁs?sﬁl%ﬁén(df@ﬂ/btéﬁ'%hﬁﬂé ilohedi e@sheas t he
totallnaii OBO 0 dn1p :bre, typically conprising nany thousands, for
exanpl e i ol an : > ON S i on th
R B e N A

{rﬁtngsféb I ORI fspl nni ng’ an I ndrvi filaments
i bre.
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other suitable precipitating agent.

10  The fibres may also comprise one or more lubricants to reduce electrostatic
charge. Preferred lubricants include mineral oils. For example, 1% w/w of
mineral oil with an emulsifier may be applied to the composite filaments during

spinning of the fibres.

15  Preferably the fibres of the invention comprise composite filaments of
cellulose/cellulose acetate manufactured at 1, 5 or 9 denier per filament
(filament thickness (denier per filament) being defined as the mass (grams) of

9000 m of a single filament).

20 The total fibre mass (total denier) (defined as the total mass of 9000 m of
fibre, typically comprising many thousands, for example 11,000, individual
fibres) will vary considerably depending on the methods employed in fibre
spinning and the number of individual filaments in the fibre. One typicalfibre
mass would 35,000g.

25



Preferably the fibres of the invention conprise fibres having a tril obal
filament cross-section (optionally forned using triangular spinneret hol es)
to opti mweurfssae area. 5The noi sture content of the PchraRoausordi ng to
the invention is preferably at |east about 2% ww, nore preferably at | east
about 5% w w, even nore preferably at |east_about 10% w. j e content
has been Freigrply shedbresy rtf‘&rif‘v?'gig“p?%vgrrﬁ? ﬂgreéﬂéac\?'?q é\gflygpﬁg/ﬁ%@ie%tbut

shoul d preferably not be too high (e.g. not higher than 50% ngz‘. because
with a vergsshsesionojoptionalyl tsmedewsing triargulpespinpeied ales)de eRENSEpre to
retain a crease. The fibres of the invention preferably conprise entangled
filament surface aréd.s0 provided in accordance with the invention is a

materi al woven or 150t herwi se nmade fromthe fibre as hereinbefore
described. Also provided in accordance with the invention is a garment or
soft furnishing nmade at |least partly froma material as hereinbefore

descr kbeq 2ol PORLhIBH RS ALBRRRG b the ReritRNEB! ireferalyaatpr oCess
for manufacturing frbres conprising providing a solution conprising a blend
of cellulos nd .cel l ul.os e ' oL I Oub i & NV reand

spi nni ng '87° ca%?‘i'tng/"t Wéwbﬁg% %’?\%fgrdg%raagtl}eggfs%%{éﬂ? /?c\)’wgvénée\/r ate tibres. 25

Vo 201l Opﬁglgezrggﬂt%ggtlgkl)gu%%?o?‘% w/w. Moisture content has been found to be

important for preventing electrical charges, but should preferably not be too
high (e.g. not higher than 50% w/w) because with a very high moisture

10  content it may be difficult for the fibre to retain a crease.
The fibres of the invention preferably comprise entangled filaments.
Also provided in accordance with the invention is a material woven or

15 otherwise made from the fibre as hereinbefore described.

Also provided in accordance with the invention is a garment or soft furnishing

made at least partly from a material as hereinbefore described.

20
Also provided in accordance with the invention is a process for manufacturing
fibres comprising providing a solution comprising a blend of cellulose and
cellulose acetate in an ionic liquid or in NMMO, and spinning or casting the
blend into a protic solvent to generate fibres.

25



Water is the preferred protic solvent for the regenerative casting of the
blend. In the process of the invention, conposite cellulose / cellul ose
acet at e rwoenia4s420an be produced at any rati o by regenecatdBrgioashri ons in
water and 5 / or other protic solvents. The rate of coagulation in water

has been found to be_dependant on e.cellul ose.acet al t of the
dope, wh&Vaer fﬁ:‘&‘@a‘%@"l%ﬂlogcépﬁ@gg Qe PRI AN ?aesghgeotfﬁﬁ%%%&ag of

coagul ati on. I n anot her aspect, this invention provides a bi odegradabl e
filmcast froma 10coagul ated dope conprising cellul ose and cel | ul ose
acetate, the resulting filmbeing a cellul ose/cellul ose acetate conposite
mat eri al In Tihe processi oh the | invaotiorhe compesiteredliciasgr | ycelbiese 1geatata t he
Exanpl es which foll ow and whi ch make reference to the foll ow ng draw ngs:

15 Fi gur endtefibRVeart the prodildedest syoatiodyf ieheasratihgisolatensihosatenasdat e; i)
cellulose; and iii) a blend of cellulose and cellul ose acetate in

accorgan | | ORI Ofhe 2B GWoRGAIaHBAVA Water Bbk drendfouRtigore 1
after§2 \?\goé\liaéﬁ%h% gar%datléon uender anae?obi lc conditions. Figure 3 shows the

slides ofy FiLaul&aht Bhife RS QReHRGAL bPhe S, \AER' iRBlasegndi ti ons.

levels of cellulose acetate reduce the rate of coagulation.

In another aspect, this invention provides a biodegradable film cast from a
10  coagulated dope comprising cellulose and cellulose acetate, the resulting film

being a cellulose/cellulose acetate composite material.

The invention will now be more particularly described in the Examples which
follow and which make reference to the following drawings:

15
Figure 1 shows three slides showing fibres of i) cellulose acetate; ii) cellulose;

and iii) a blend of cellulose and cellulose acetate in accordance with the

invention.

20 Figure 2 shows the slides of Figure 1 after 2 weeks biodegradation under

anaerobic conditions.

Figure 3 shows the slides of Figure 1 after 4 weeks biodegradation under

anaerobic conditions.

25




25 WD 2011/ 048420PCT/ GB2010/ 051771 Figure 4 shows the slides of Figure 1
after 6 weeks biodegradation under anaerobic conditions. Exanple 1 5 The
bi odegr adwbi2bitvoas2h wet -spun fibres of blended cell ul oseCeaiBwioser7acet at e
was assessed in conparison with equivalent wet-spun fibres of cellul ose,

and equi val ent t-spun fipres. af cel]ulos cet at ' ard

wet - spi nﬁi’%ee‘ﬁ\ggﬁwén ef?ltffeé'so r‘%’rgptr?ﬁtelr%n%'se(?lﬁ(gtkﬁ%%&g?bﬂ?n(ﬁaﬁéﬂl ose (DP
-800) and ii) 1:1 cellulose: cellulose acetate (Eastman, CA-398- 30), at 10
% sol i ds appemigrerditigs0o (20: 80). A 40-orifice spinneret with an orifice
di aneter of 70 pmwas used, which was submerged in a roomtenperature
coagul ation bath containing clean water. The fibres were reeled- 15up wet
extensively washed on the reel then dried at 50 C. Wth reference to ’
Fi gures Exatnpgle B surprising property of these conposite materials is that

the rate of biodegradation under anaerobic environnents
5
The biodegradability of wet-spun fibres of blended cellulose/cellulose acetate

was assessed in comparison with equivalent wet-spun fibres of cellulose, and

equivalent wet-spun fibres of cellulose acetate.

10  Using standard wet-spinning equipment fibres were spun from solutions of i)
cellulose (DP ~800) and ii) 1:1 cellulose: cellulose acetate (Eastman, CA-398-
30), at 10 % solids in EMIM-Ac: DMSO (20:80). A 40-orifice spinneret with an
orifice diameter of 70 um was used, which was submerged in a room
temperature coagulation bath containing clean water. The fibres were reeled-

15  up wet, extensively washed on the reel then dried at 50 °C.

With reference to Figures 1 to 4, a surprising property of these composite
materials is that the rate of biodegradation under anaerobic environments
exceeds that of cellulose and greatly exceeds that of cellulose acetate under
20 the same conditions (see appendix 1). It is thought (although this theory is in
no way to be considered binding) that the two components form an intimately
mixed composite and that the enhanced rate of degradation arises from a
reduction in the crystallinity of the cellulose. Degradation of the cellulose
component of the composite is thought to lead to the cellulose acetate

25  component being deposited on a molecular scale. We have also found that




exceeds that of cellulose and greatly exceeds that of cellul ose acetate
under 20 the sanme conditions (see appendix 1). It is thought (although this
t heory i swonon4sey t o be considered binding) that the tPrew/cEpaserras form
an intimately m xed conposite and that the enhanced rate of degradation

arises froma reduction, in the crystallinity of .the.cell ul radation
of the c&e [ﬁtﬁé)zgm?ﬁmtondfnqeﬁ eé%t?fﬁggp?@gpg Olfhbetj% St afgg(g'gaﬁggt he

cel lul ose acetate 25conponent bei ng deposited on a nol ecul ar scale. W have
al so f oumdthtthatinvantiopgs siroleslyomrey&sB2010/ 051771 the rate of bi odegradati on
under aerobic conditions of the fibres in accordance with the invention is
simlarly inproved. The application of these conposite materials in the
manuf acture of fibres 5 offers a route to achieving a fibrous product with

bot h t he TdRshpgitationsat thdsey cempositarimateriatshire el rbgnufattuge ol firksse
acetate alone, but with greatly increased rates of biodegradation. Exanple

2 10 ki brogfe?%%@wgo tenfeifhg BUBRSIOBrdduciRitH Bthuheddssiieagversdtiftyspi nni ng
process. ope 1s first prepared by dissolving cellul ose diacetate and

cellulose (1:1 blend). % sali [ ; O U A0wBR) arebiti2 1s

added to a(fﬁ gogx?gﬁi%%}%%sqedé% e}t‘?g’ cgéuullﬁsegggodp%éﬁ:ésa%h t%l’lﬁl ter e%rean spun
into chanbersé@%S cau?r%&%@t he filaments to solidify and becone thinner.
More t had"A§28RHrtEs & 9R®9un from a series of spinning cabinets,

whi ch are conmbined to forma single band. A material is woven fromthe
fibre, and a garnment is nmade fromthe material .

Example 2
10
Fibre according to the invention is manufactured using a dry-spinning process.
A dope is first prepared by dissolving cellulose diacetate and cellulose (1:1
blend) at 10 % solids in EMIM-Ac: DMSO (20:80). TiO; is added to give a
whitened appearance. The dope is then filtered and spun into chambers,
15  causing the filaments to solidify and become thinner. More than 10,000
filaments are spun from a series of spinning cabinets, which are combined to
form a single band. A material is woven from the fibre, and a garment is made

from the material.

20 The resulting garment is found to retain to advantageous biodegradability
properties as shown in Example 1 and to have an acceptable comfort

signature.

25




20The resulting garnent is found to retain to advantageous bi odegradability
properties as shown in Exanple 1 and to have an acceptabl e confort

si gnat ur ewo2b11/0@8bMS A bi odegradabl e fi bre conprisi ng eommmRbicnsiizhanent s
of cellulose and cellul ose acetate. 2. A fibre according to claim1 further
conprising one or nore further the g?ﬁhﬁ§tlc materials. 3. Afibre
according to claim2 wherein the farther thernoplastic material is selected
fromone or nore of PHB, PHVB, polyacrylonitrile (PAN),

pol y- 2- hydr oxyet hyl met hyl acryl ate (PHEMA), pol yvinyl al cohol (PVA),

pol yaniline and pol yethyl ene glycol. 4. A fibre according to any one of
claims 1 tol3Avhiadegradaile fibreaempasing empesite,filggents Of:éﬁlht‘lp%%@nacet ate is
from10:90 to 90:10. 5. Afibre according to claim4 wherein the ratio of
cellul ose to welllickesectatet ate is from 20:80 to 80:20. 6. A fibre according
to claim5 wherein the ratio of cellulose to cellulose acetate is from
30:70 to 70:30. 7. Afibre according to any one of clains 1 to 6 further
conprising one or nore plasticisers.

2. A fibre according to claim 1 further comprising one or more further

thermoplastic materials.

3. A fibre according to claim 2 wherein the further thermoplastic material
is selected from one or more of PHB, PHVB, polyacrylonitrile (PAN),
poly-2-hydroxyethylmethylacrylate (PHEMA), polyvinylaicohol (PVA),

polyaniline and polyethylene glycol.
4. A fibre according to any one of claims 1 to 3 wherein the weight ratio of
cellulose to cellulose acetate is from 10:90 to 90:10.

5. A fibre according to claim 4 wherein the ratio of cellulose to cellulose

acetate is from 20:80 to 80:20.

6. A fibre according to claim 5 wherein the ratio of cellulose to cellulose

acetate is from 30:70 to 70:30.

7. A fibre according to any one of claims 1 to 6 further comprising one or

more plasticisers.

-10 -



8. Afibre according to any one of clains 1 to 7 further conprising a

catal yst pronoting oxidative degradation of the fibre. 9. A fibre according
to any ornwoabiwd4gdi2os 1 to 8 further conprising one or nmece/dB2bro/saris to
reduce electrostatic charge on the fibre. 10. A material woven from or

ot herw se pgoduced fromthe fibre accordjng_t one_of cl ai to 9.
11. A gar mené' gﬁ@&‘? taCFBF(*\ri]%Hpnﬂ"yatcnﬁeaéf;l%@?tfx}g%égﬁﬁ?%ﬁ?ﬁwgsﬁgt éri al
according to claim10. 12. A process for nanufactuyring a fibre according to
any one of cl &efyst qr@mttea@aﬂ%'wﬁ@e@r%ﬂﬁtmnr@taez%r%ti on dope conprising a
bl end of cellulose and cellul ose acetate in an ionic liquid or in

N- et hyl nor phi | one- Noxi de (NMMD), and spinning or casting the blend into a
protic solvent to generate fibres. 13. A process according to claim12

wher ei n t hegdgpébfauatdredingaorarnysese af clmstt 8 dlintesttcdnopréging dneswl ut i on of
the cellul ose and/or cellul ose acetate. 14. A process according to claim 13

‘gf.ﬂerei n the apheld IGHACAMERS rEiBRY dlsEPostBEC Bharder éh e fily6O, DMF, THF or
| OXahne.

10. A material woven from or otherwise produced from the fibre according

to any one of claims 1to 9.

11.A garment or soft furnishing at least partly made from the material

according to claim 10.

12. A process for manufacturing a fibre according to any one of claims 1 to
9 comprising providing a solution dope comprising a blend of cellulose
and cellulose acetate in an ionic liquid or in N-methylmorphilone-N-
oxide (NMMO), and spinning or casting the blend into a protic solvent

to generate fibres.

13. A process according to claim 12 wherein the dope further comprises an
aprotic solvent to aid dissolution of the cellulose and/or cellulose

acetate.

14. A process according to claim 13 wherein the aprotic solvent comprises

one or more of DMSO, DMF, THF or dioxane.
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